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The Solstical 
Churches of 
North Wales

Dr Bernadette Brady 

Field work – ongoing work. 

• For WMS I measured local Historical 
Churches, that is stone work of 13th century 
or earlier, for both their azimuth and 
elevation of the local horizon at that 
azimuth. 

• This work was first conducted virtually using 
Google Earth and HeyWhatsThat.com 

• With that virtual data in hand then 
particular micro-clusters of churches, based 
on area or orientation, were noted.

• Particular groups were then selected for live
field work.  
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❖Many of the churches were first built in the ‘Era of the 
Saints’, in the 6th century, by Irish peregrines.
. 

❖ Later the Pura Wallia area maintained its Celtic 
Christianity resisting the European/French version of 
Christianity. 

❖ In the 13th century the Pura Wallia churches were 
rebuilt in stone, however it is generally considered 
that they were not reoriented. 

❖ Additionally it is known that many of these saints 
appropriated pre-Christian holy sites and thus today 
there is speculation that some of these churches 
reflect the early pre-Christian, or Celtic, orientations 
of earlier structures. (Hinton 2012, 72). 

Historical Context 

The Welsh church's tend to 
sit in their original oval llans
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Histograms of the eastern declinations of the historical churches smooths out, or removes, 

the unique ambiguities that lay within the data. 

Working with a Spread Sheet 

Basic historical data for each Church recorded  
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Working with a Spread Sheet 

Fieldwork data for each Church recorded with some auto 
checking for solar dates  

By using the Data/Filtering feature of Excel, I could sort ANY 
column
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One micro-cluster 

• In checking the entire 
database only 14 of the 261 
churches were found to have 
an orientation to the sunrise 
at the summer solstice -
+23.5.

• 12 of these 14 churches were 
located in North Wales. 

Once again in looking at the histograms of the declinations of the 105 North Wales 

churches this unique cluster of summer solstice churches is visually removed.

Focusing on North Wales 
There are 105 historical churches in North Wales 
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The cluster of twelve summer sunrise solstice churches in North Wales

The next step was 
to visit all of these 
churches and do 
live field work.

This field work 
confirmed the 
virtual data AND 
gave me a ‘feel’ for 
the setting of each 
church. 

Measure of Uncertainty  

With a level of uncertainty of 0.5° applied to both instruments, a declination level of 
uncertainty was +/-1°. Additionally, because I was working with the phenomena of sunrise 
or sunset, if this occurred on a distant horizon Bradley Schaefer’s refraction uncertainty 
formula was applied to the resulting measurements (Schaefer 1990, 804). This added a 
further error margin of 0.5° to the declinations. Finally, the disk of the Sun measured 0.5°
in diameter, and so, with no way of knowing what limb of the Sun’s disc the original 
builders may have used, an additional level of uncertainty of 0.25° was factored in to the 
final figures. Thus, the level of uncertainty in declination for the Sun on a distant horizon 
was +/-1.75° but, for solar events on a raised horizon, such as a nearby ridge, then 
refraction was not an issue and the level of uncertainty was +/-1.25°.  
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Denbighshire Valley 
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HC177 St Mael’s and St Sulien’s Declinations: East 24.5 , West -14.0    Latitude 52.19, Longitude -3.34 

St Mael’s and St Sulien’s

Denbighshire

Group 1 

HC177 St Mael’s and St Sulien’s,  tAz 65.5
0

Latitude 52.19, Longitude -3.34

12.50

St Mael’s and St Sulien’s

• Two miles north-east of St Asaph
• Recorded in 1291
• Stone work 14th century
• Land slopes down towards the west, the floor is 

also on two levels. 
• East view (image left) looks to the hills. Long view 

towards the west

dec 24.5 dec -14.0

Low ridge 
looking out



22/03/2018

9

HC165 St Cwyfan’s,    Declinations: East 24.2 , West -14.7    Latitude 53.18, Longitude -3.31 

St Mael & St Sulien

St  Rhychwyn’s

Llandyrnog

St Cwfan’s

It easterly
orientation to 
the low hills

Group 1 

St Cwfan’s Llandyrnog
• Location on a pilgrim route to Holywell
• Recorded in 1254
• Stone work early medieval
• Flat land, with hills to the east and open to the 

west. 
• Western view (image left) look towards the 

Snowdonia Mountains. 

HC165 St Cwyfan’s, tAz 63
0

, Latitude 53.18, Longitude -3.31
10.50

dec 24.2
dec -14.7

Low ridge looking 
westward
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St Mael & St Sulien

St Cwfan’s

HC159 St Tyrnog’s, tAz 59
0
, Latitude 53.17, Longitude -3.33, Llandyrnog

St Tyrnog’s

Eastern view

Group 1 

St Tyrnog’s , Llandyrnog

• In a town and set in its original llan
• Late medieval stone work
• Set across a valley 
• Vistas to the west

EAST WEST

40

1.70

dec 21.33

dec -16.5

HC159 St Tyrnog’s, tAz 59
0
, Latitude 53.17, Longitude -3.33, Llandyrnog

View to the west

High point in a valley, angled 
across the line of the valley. 



22/03/2018

11

St Mael & St Sulien

St Cwfan’s

HC145 St Garmon’s, tAz 58
0
, Latitude 53.09, Longitude -3.21, Llanarmon-yn-lal

St Garmon’s

Eastern view

Group 1 

St Tyrnog’s

St Garmon’s, Llanarmon-yn-lal

• In a town and set in its original llan, 
• The site of a ‘clas’, Celtic religious community. 
• Recorded in 1282
• Small raised area of land set in a bowl of hills. 
• Short vistas for 3600 surround as the hills are 

only 1 miles away. 

HC145 St Garmon’s, tAz 58
0
, Latitude 53.09, Longitude -3.21, Llanarmon-yn-lal

EAST

WEST

50
2.50

dec 22.7
dec -16.4

Easterly view

In a bowl of hills
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HC127 St Trillo’s,    Declinations: East 24.5 , West -14.7    Latitude 52.92, Longitude -3.43, Llandrillo

St Mael & St Sulien

St Cwfan’s

St Trillo’s

Group 1 

St Garmon’s

St Tyrnog’s

Llandrillo, surrounded by hills
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St Trillo, Llandrillo

• In a town and set in its original llan. 
• Recorded in 1254
• Stone work early medieval
• Small raised area of land set in a bowl of hills. 
• Short vistas for 3600 surround as the hills are only 

2 miles away. 

4.50

HC127 St Trillo’s, tAz 54
0
, Latitude 52.92, Longitude -3.43, Llandrillo

70

Western view 

EAST WEST

dec 24.5
dec -14.5

In a bowl of hills

All the 
White 

Churches 
are facing 
east +23.5

And facing 
West to 

+14 to +16
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Conway Valley 

HC153 St Rhychwyn’s
East 24.0    West -17.0

Group 2
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HC153 St Rhychwyn’s , tAz 49
0

Latitude 53.14, Longitude -3.83.

70

St Rhychwyn’s

• Considered to be the oldest church in Wales – 6th

century
• Stone work 11th century
• Isolated on high pasture lands on the edge of the 

Snowdonia Mountains.
• Land slopes down towards the east. 

dec 24.0

dec -17.0

On a ridge, the 
edge of the 
Snowdonia 
Mountains
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East =  +21 to +24
West = -14 to -16.5

East = + 21 to +24
West = -17 to -19

Group 1 - Summer 

Group 2 - Summer 

Group  3 – Both solstices 

East = + 23 to +24
West = -22 to -24

Solstice Churches 

Intentionality or Chance

• On a flat terrain, a summer solstice 

sunrise orientation will automatically 

be aligned in the west to the winter 

solstice sunset. This accounts for the 

three solstice churches, St Beuno, St 

Dwynwen and St Michael and All 

Angels of cluster 3 (Yellow)  on or 

near the Isle of Anglesey. 
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Code/Church t.Az. E Alt E/W Dec E Dec W

Group 1 

HC177 St Mael’s and St Sulien’s RIDGE 65.5 12.5 / 0.4 24.5 -14.0 

HC165 St Cwyfan’s RIDGE 63 10.3 / 1.3 24.3 -14.7 

HC159 St Tyrnog’s ACROSS VALLEY 59 4.5 / 1.7 21.7 -16.5 

HC145 St Garmon’s BOWL 58 3.7 / 2.5 21.7 -16.4

HC127 St Trillo’s BOWL 54 4.5 / 7 24.6 -14.7

Group 2 

HC153 St Rhychwyn’s RIDGE 49 1/7 24.0 -17.0

HC225 St Deiniol’s Cathedral      COASTAL 55 2/2.3 21.5 -17.8

HC188 St Peulan ANGLESEY  - inland 54.5 1.7/0.6 21.9 -19.8

HC191 St Eugard ANGLESEY N. COAST 48 -0.2/4.4 23.4 -19.7

Group 3

HC185 St Beuno,                ANGLESEY S. COAST                         48 0.3/1.5 23.9 -22.3

HC190 St Dwynwen ANGLESEY S. COAST 48 0.7/0 24.3 -23.7

HC233 St Michael and All Angels  COASTAL 50 1.5/0 24.0 -22.7

Azimuths range from 48 to 65.5, thus a 17.50 range

Margin of uncertainity +/- 1.75, or for hills, +/- 1.25

Code/Church Dec E Dec W Sunset Celtic

Group 1 Early Late

HC177 St Mael’s and St Sulien’s 24.5 -14.0 Mid Feb End Oct to Nov 31 Oct - Samhain

HC165 St Cwyfan’s 24.3 -14.7 Mid Feb End Oct to Nov 31 Oct - Samhain

HC159 St Tyrnog’s 21.7 -16.5 Early Feb Mid Nov 2 Feb - Imbolic

HC145 St Garmon’s 21.7 -16.4 Early Feb Mid Nov 2 Feb - Imbolic

HC127 St Trillo’s 24.6 -14.7 Mid Feb End Oct to Nov 31 Oct - Samhain

Group 2 

HC153 St Rhychwyn’s 24.0 -17.0 Early Feb Mid Nov 2 Feb - Imbolic

HC225 St Deiniol’s Cathedral 21.5 -17.8 Late Jan to Feb Mid Nov 2 Feb - Imbolic

HC188 St Peulan 21.9 -19.8 Late Jan Mid Nov 2 Feb – Imbolic?

HC191 St Eugard 23.4 -19.7 Late Jan Mid Nov 2 Feb – Imbolic?

Group 3

HC185 St Beuno, 23.9 -22.3 Winter Solstice

HC190 St Dwynwen 24.3 -23.7 Winter Solstice

HC233 St Michael and All Angels 24.0 -22.7 Winter Solstice

Margin of error:  The sun moves more rapidly in the early February and late October period 
and thus the error margin of +/- 1.25 (raised horizon)  or +/- 1.75 (includes refraction) 
translated to only 8 to 9 days. 

A Pre Christian Footprint in the Welsh Churches
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Intentionality or Chance

• The probabilities of all five solstitial churches in 
the eastern region is roughly 1:25000 (4.5 e-5) 
or, with refraction, 1:5000 (2.42 e-4), (White 
group)

• The probabilities of all four solstitial churches in 
the western area sharing the same western 
declination is roughly 1:3000 or, with refraction, 
1:1000. (Blue Group)

• Finally, to have all the solstitial churches in 
North Wales which do not align to the winter 
solstice sunset aligning to just these two 
declinations is roughly 1: 1 trillion (9.849 e-12) 
or, with refraction, 1:5 million (3.105e-7).  

 To find these locations a deep knowledge of the landscape was required. 

 This knowledge needed to include star-lines or gained by the careful watching of 
the sun for many years in order to find the right location to achieve the effect of the 
both the sun rise and sun set occurring for the correct dates of the year.  

 Question: Did the early Irish saints have this knowledge when they located the sites 
for their llans?  

 Is it more feasible to assume that they appropriated pre-Christian orientations of 
stone rows or circles already held to be sacred by the local people, and thus built 
their churches mirroring the orientation of the stones?

Are these Sixth Century Christian orientations or are they pre-Christian?
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Conclusion – Four Key Points

• It was essential to consider the landscape when considering the orientation of these churches. 
This contradicts the findings of Alie and Cunich1, and Hoare and Sweet2, and also Hinton.3

• Work with clusters rather then merging all churches into a large data set. This challenges 
Stephen McCluskey comments made in 2015 which argued for cultural groups but large enough 
for a statistical approach.4 My research has been anthropological in its method and worked with 
small clusters.

• Both the eastern and western orientations need to be considered.

• The solstical churches are a feature of North Wales and their orientations offers tangible 
evidence to support the idea that some churches followed pre-Christian orientations.  

4. McCluskey, Stephen C, 'Orientation of Christian Churches', in The Handbook of Archaeoastronomy and Ethnoastronomy, ed. by Clive L. N. 
Ruggles (New York: Springer Reference, 2015,) pp. 1703-1710, 1709. 
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