22/03/2018

The Solstical

Churches of
North Wales
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Field work — ongoing work.

* For WMS | measured local Historical
Churches, that is stone work of 13t 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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Historical Context

Pura Wallia

The Marches =
Llywelyn the Great y
Wales in 12# /
Dehotb .

1 ** 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 13t 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).

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.
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Working with a Spread Sheet

Modern County e\ 2
Marches \s,“ 35\ ©
wallia | €% \ 8% %
23085\ %
.1/ Cluster| - | Name - | Town - Historic County Cantref - Cymwd - - - - .

HCO0S |Michael  |St Michael Church, | L i Kenfig Marches 13 7

HC006 St James Church, Wick Wick Glamorgan Gwent Gorfynydd Kenfig Marches 12 6

HCo07 St Augustine's Church, Penarth, Penarth Penychen Tal-y-Fan Marches 13 7 jeval? Rb
HCo08 St Bridget, St Bride's Major St Bride's Major yny Kenfig Marches 12 6 | 1141
HC009 St John the Baptist Church, Cardiff Cardiff Gwent Is Coed Liyfnydd Marches 12 6 | 1180
HCo10 St Senwyr Church, Llansannor Llansannor Penychen Tal-y-Fan Marches 12 6

HCO11 St Cadog Church, Cheriton Cheriton (Gower Peninsula - Eginog Guwyr Is Coed Marches 13 7

HCO12 St Cattwg,Port Eynon, Port Eynon (Gower Peninsula - Eginog. Gwyr Is Coed Marches 6 1| 12
HCO13 St ilityd Church, Oxwich Oxwich (Gower Peninsula) I Eginog Gwyr Is Coed Marches 6 1| 14the
HCO14 St Mary's Church, Rhossili Rhossili (Gower Peninsula - | Gwyr Is Coed Marches 6 1| 1200
HCO15 St Nicholas Church, Nicholaston Nicholaston (Gower Peninsula) Eginog. Gwyr Is Coed Marches 14 7

HCO16 St David - EAST, Llanddewi Knelston (Gower Peninsula) Gl Eginog Gwyr Is Coed Marches 13 7

HCO16 St David -WEST, Llanddewi Knelstan (Gower Peninsula) Glamorgan Galmarganshire Eginog Gwyr Is Coed Marches 13 7

HCo17 St Mary's Church, Pennard Pennard (Gower Peninsula) I Eginog Guwyr Is Coed Marches 13 7

HCo18 St Teilo (Gower Peninsula) Eginog Gwyr Is Coed Marches 5 1 13th
HCO19 St George Church, Reynoldston (Gower Peninsula) Eginog Gwyr Is Coed Marches 13 7 | 19the
HC020 St llityd -EAST, liston liston (Gower Peninsula - Hospitallers) Gl Eginog Gwyr Is Coed Marches 6 1| 13the

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

Julian Julian Julian | W.Date
AzE |ARE| DecE EDatell - el Feast Day E.D;\- ez FeastDay (AW | DecW | W.Datel| = "L |7

i Cluster| . | Name - e - o - ]
HCO05 |Michael  |St Michael Church, Lianmihangel -3.466852| 51436802 g3 0.5 1.637632855|  19-Mar| 12-Mar n il 14-Sep|  07-Sep 250 Nativity of BVM 1.9 0.2395619 15-Mar| 08-Mar | 17-Sep | 67
HC006 St James Church, Wick -3.550445| 51438373 5, 0.2 | 1126551569  13-Apr| 07-Apr 97 il 19-Aug| 13-Aug 225 0.2| -11.26552 13-Feb| 07-Feb | 18-Oct | 38
HC007 St Augustine's Church, Penarth, -3.169094| 51.441557| g5 0 3.114141839|  23-Mar| 16-Mar 75 il 10-Sep| 03-Sep 26 Nativity of BVM 0.2| -2.957509 07-Mar| 28-Feb | 25Sep | 59 st
HC008 st Bridget, St Bride's Major +3.593248) 51463219 117.4 2 ~15.0249065|  01-Feb| 26-Jan 2% Candlemas | 30-Oct| 24-Oct 297 il 3{19.102367| 10-May| 04-May | 23-ul | 124
HC009 St John the Baptist Church, Carditf 78300| s1480694) 0 | 05 | 1880103441] o0sMay| 02-May 122 Beltane 25-Jul| _ 19-3ul 200 Nil 1.7| -16.74073 27-Jan| 21-Jan | O4-Nov | 21
HC010 St Senwyr Church, Uansannor 3450796 5148756 g0 2 | 2187433139] 20-Mar| 14-Mar 7 il 12-Sep| 06-Sep 249 | Nativity of BVM 3.2/1.8812670|  19-Mar| 13Mar | 14Sep | 72 |
HCo11 -4.2394| 5161611 1065 | 5.7 28-Feb| 21-Feb 52 il 03-0ct| 26-Sep 269 540855 18-Apr| 11-Apr | 14-Avg | 101 |
HC012 s 421249| S1L56GAG2| 7.5 14 | 10.06660855|  10-Apr| 09-Apc 99 il 22-Aug| 21-Aug 233 it 3| -6.575244 25-Feb| 24-Feb | 06-Oct | 55 | st
HC013 St llityd Church, Oxwich 4.158974| S51.554037] 100 04 | -31.35012316] 13-Feb| 12-feb 43 Nil 18-Oct| 17-Oct 290 Nt 11.3| 20.60788 18-May| 17-May | 16-4ul | 137
HCO14 5t Mary's Church, Rhossili -4.285955| 51.569315 o7 29 -2.37280262|  09-Mar| 08-Mar 67 il 24-Sep|  23-Sep 266 Nl 0.2 4.4963675 25-Mar| 24-Mar | 07-5ep | 83
HCO15 st Nicholas Church, Nicholaston 4.14795| S1575043| 73 | 2.3 | 9.238874579] 07-Apr| 31-Mar % Nl 25-Aug| 18-Aug 230 0|-7.424224|  24-veb| 17.Feb | 07.0ct | 48
HCO16 t David - EAST, Llanddewi 4.223825| 51579256 o0 0.7 | -5.027530954| 01-Mar! 22-Feb s3 it 02-Oct| 25-Sep 268 16 6.8373434 O1-Apr| 25-Mar | 31-Aug | 84
HCO16 t David -WEST, Llandde 4.223825| 51.579256| 5 0.5 | -2.712380704|  07-Mar| 28-Feb 59 StDavid's Day | 25-Sep| 18-Sep 261 LR 1.6/4.3505975|  25-Mar| 18Mar | 07-Sep | 77 |
HC017 -4.071684| 515792311 o955 0.2 | -3.257669102| 06-Mar| 27-Feb 58 StDavid's Day | 26-Sep| 19-Sep 262 it 0.8] 4.0424028 25-Mar| 18-Mar | 07-Sep | 77
HCo18 4.053982) 51585117 102 8.8 | 0.446601805| 14-Mar| 13-Mar 7 it 19-Sep| 18-Sep 261 il 4]10.575321 12-Apr| 11-Apr | 20-Aug | 101
HC019 -4.196278| 51.588503| ) 3.2 | -13.19097595| 07-Feb| 31-Jan 3 Candlemas | 24-0ct| 17-0ct 290 Nil 1.1] 16699641 01-May| 24-Apr | 01-Aug | 114
HCO2! t llityd 4.085085| 51.593269| o 5.1 16.94241667|  01-May| 30-Apr 120 Beltane 01-Aug|  31-Jul pit] Lammas 45| -9.233829 19-Feb| 18-Feb | 12-0ct | 49

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

AzE |ARE DecE E.Date 1

mihangel 88 0.5 1.637632855| 19-Mar

Julian
Date E1

12-Mar

72 0.2 11.26551569 13-Apr

07-Apr

enarth, 85 0 3.114141839 23-Mar

16-Mar

jor 117.4 2 -15.0249065 01-Feb

26-Jan

ch, Cardiff 60 0.8 | 18.80103441| 08-May

02-May |

annor 89 2 2.187433139 20-Mar

By using the Data/Filtering feature of Excel,
column

14-Mar

| could sort ANY
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One micro-cluster

In checking the entire
database only 14 of the
churches were found to

261
have

an orientation to the sunrise

at the summer solstice -
+23.5.

e 12 of these 14 churches
located in North Wales.

were
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Focusing on North Wales
. . . MLS WSmLS mLS SHMLS
There are 105 historical churches in North Wales e %
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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.
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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
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With a level of uncertainty of 0.5° applied to both instruments, a declination level of
uncertainty was +/-1°. Additionally, because | 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°.

Altitude of horizon Uncertainty margin Min. declination Max. declination

<=1° +/-1.75° 21.68° 25.18°
> 1° +/-1.25° 22.18° 24.70°
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Eastern Declinations of the Solstitial Churches

HC177 HC233
St Mael’s and HC127 St Michael and
St Sulien’s St Trillo’s HC185 All Angels
HC153 St Beuno g
St Rhychwyn’s
’ &
&
T ] T T +23.43
1 1 s l 4 l
HC165
St Cwyfan’s HC190
St Dwynwen’s
HC191
HC145 , St Eugard
St Garmon'’s HC225
HC159 HC188 St Deiniol’s
St Tyrnog’s St Peulan

Denbighshire Valley
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GrouPl 177 st Mael's and St Sulien’s Declinations: East 24.5 , West -14.0  Latitude 52.19, Longitude -3.34
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HC177 St Mael’s and St Sulien’s, tAz 65.50 Latitude 52.1 ngitude -3.34
dec 24.5 dec-14.0

N 12.5° E

(vertical scale exaaaerated 3 5x) | show 0° and 1° alt

Low ridge
looking out

200 m

150 m

[
25 miles

St Mael’s and St Sulien’s

¢ Two miles north-east of St Asaph

* Recorded in 1291

e Stone work 14t century

¢ Land slopes down towards the west, the floor is
also on two levels.

e East view (image left) looks to the hills. Long view
towards the west
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Group 1 HC165 St Cwyfan’s, Declinations: East 24.2 , West -14.7 Latitude 53.18, Longitude -3.31
I Llandyrnog
Prestatyn
Llandudno ] St Mael & St Sulien It easterly
Rhos on Sea SN i i
borl - Ao m orientation to
= e L e e s e the low hills

i, Holyweell

airfechan
3
£ Molc
" Trefriw
! Llanrwst Gwytherin
= St Rhychwyn’s
Capel Curig
Betws-y-Coed

Low ridge looking
westward

0.5 miles

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.
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High point in a valley, angled

across the line of the valley.

St Tyrnog’s , Llandyrnog

* Inatown and set in its original llan
* Late medieval stone work

* Set across a valley

* Vistas to the west

1
5.0 6 miles '
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Group 1 HC145 St Garmon’s, tAz 580, Latitude 53.09, Longitude -3.21, Llanarmon-yn-lal
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Eastern view

HC145 St Garmon’s, tAz 580, Latitude 53.09, Longitude -3.21, Llanarmon-yn-lal

show 0% and 1% alt

WEST

Easterly view

In a bowl of hills

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 360° surround as the hills are

only 1 miles away.

i.z—miles
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Group 1
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dec-14.5

In a bowl of hills l

St Trillo, Llandrillo

* Inatown and set in its original llan.

e Recorded in 1254

e Stone work early medieval

* Small raised area of land set in a bowl of hills. 3

* Short vistas for 360° surround as the hills are only &
2 miles away.

All the
White
Churches
are facing
east +23.5

And facing
West to
+14 to +16
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Conway Valley

Group 2 HC153 St Rhychwyn’s
East 24.0 West -17.0
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HC153 St Rhychwyn’s , tAz 49° Latitude 53.14, Longitude -3.83.

| dec 24.0 E

|

A E Tk = = T

On a ridge, the
edge of the
Snowdonia
Mountains

St Rhychwyn’s

|l + Considered to be the oldest church in Wales — 6th
century

* Stone work 11t century

* Isolated on high pasture lands on the edge of the
Snowdonia Mountains.

* Land slopes down towards the east.

5 miles

Western Declinations of the Solstitial Churches
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£ i l HC185 b o
S 20 Cluster 1 St Beuno 2 m;?:;lal:;nd
a Eastern area of North Wales
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-22
Cluster 2 -
5 Western area of North Wales -
. Cluster 3

On west coast
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Solstice Churches

Group 1 - Summer

East = +21to +24
West =-14 t0 -16.5

Group 2 - Summer

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

Group 3 —Both solstices

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

¢ On aflat 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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Azimuths range from 48 to 65.5, thus a 17.5% range

Code/Church tAZE [ARE/W  [DecE  |DecW
HC177 St Mael’s and St Sulien’s RIDGE 65.5 125/0.4 24.5 -14.0

HC165 St Cwyfan’s RIDGE 63 10.3/1.3 243 -14.7
HC159 St Tyrnog’s ACROSS VALLEY 59 45/1.7 21.7 -16.5

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

HC185 St Beuno, ANGLESEY S. COAST 0.3/1.5 23.9 -22.3
HC190 St Dwynwen ANGLESEY S. COAST 48 0.7/0 243 -23.7
HC233 St Michael and All Angels COASTAL 50 1.5/0 24.0 -22.7

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

A Pre Christian Footprint in the Welsh Churches

[Code/Church  [DecE [DecW |  Sunset |  Celtic |
Gowpr ./ ] ! [ |
245 -140 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 EarlyFeb Mid Nov 2 Feb - Imbolic
HC127 St Trillo’s 24.6 -14.7  Mid Feb End Oct to Nov 31 Oct - Samhain
gop2 [ J [/ |/ | |
HC153 St Rhychwyn’s 240 -17.0 EarlyFeb Mid Nov 2 Feb - Imbolic
HC225 St Deiniol’s Cathedral 215 -17.8 LateJanto Feb Mid Nov 2 Feb - Imbolic
HC188 St Peulan 21.9 -19.8  LatelJan Mid Nov 2 Feb — Imbolic?
HC191 St Eugard 23.4 -19.7 latelan Mid Nov 2 Feb — Imbolic?
gops [l ! |/ | |
HC185 St Beuno, 239 -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.
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* The probabilities of all five solstitial churches in o
the eastern region is roughly 1:25000 (4.5 e-5) . L:l:or‘;‘;oln
or, with refraction, 1:5000 (2.42 e-4), (White d« N

fleagcictey Al oY Bodelw CIT7 - [ Asso] -

* The probabilities of all four solstitial churches in ﬁm5 % “ﬁdmm'“ Ches
the western area sharing the same western ﬁnm o gllhors: o ﬁm CRZ
declination is roughly 1:3000 or, with refraction, SeriRe G &y
1:1000. (Blue Group) \§ e e

* Finally, to have all the solstitial churches in Pullhel 7 ma
North Wales which do not align to the winter y g e el (R
solstice sunset aligning to just these two el W
declinations is roughly 1: 1 trillion (9.849 e-12) S vty EED
or, with refraction, 1:5 million (3.105e-7). g &

Are these Sixth Century Christian orientations or are they pre-Christian?

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

U 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.

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

O Is it more feasible to assume that they 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?
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Conclusion — Four Key Points

* |t was essential to consider the landscape when considering the orientation of these churches.
This contradicts the findings of Alie and Cunich?, and Hoare and Sweet?, 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.* 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.
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