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Abstract 
 
A second phase of geophysical surveys were conducted across parts 
of the interior of the earthwork enclosure that surrounds Capel Mair. 
Additional topographic survey was also conducted by EDM to 
improve understanding both of the eastern side of the enclosure and 
of its southwest corner. This report should be read in conjunction with 
the first. 
 
The ground resistivity survey revealed little new evidence for 
archaeological features, but aids understanding of deposits both to 
the east and west of the enclosure. In contrast, the magnetic 
gradiometer survey showed strong featuring at both ends of the 
enclosure – adjacent to the western hollow and on the eastern 
terrace. Such evidence may indicate further locations of occupation 
deposits, although neither showed clear evidence for structures. 
 
In addition to the survey work, surface traces of a wall, only weakly 
imaged in the earlier geophysical surveys, were identified running 
approximately south to north parallel to the E wall of the church and 
14.2m to its east. The wall extends from the crest of the slope east of 
the church to a point 26m NE of the church as a clear feature. It may 
extend slightly further north, possibly suggesting a connection with 
the NW-trending positive resistivity anomaly or with a W-trending 
LiDAR feature. That the wall is so closely parallel to the E wall of the 
church suggests a medieval or later age. 
 
Survey of the area to the east of the enclosure demonstrated that the 
ramparts of the N side do not extend into the area. To the south east, 
the ramparts may be strongly influenced by upstanding sandstone 
ridges, and are bounded by a deep gully, and there is a gap 
approximately 30m wide between these and the ramparts of the N 
side of the enclosure. This gap comprises, from north to south, the 
line of the modern track, an area with terraces rather than ramparts, 
and then the deep gully, into which has been incised a modern 
drainage ditch. It is suggested that the gully may represent the 
original entrance. 
 
In addition to the work undertaken, a new 1m LiDAR dataset has 
been released which adds considerably to the previous coverage.  
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Methods 
 

Survey rationale and background 
The survey was undertaken as a part of a research 
project with and for the ‘Friends of Margam Park’. The 
site was previously investigated in Phase (i) of this 
project in autumn 2015 (Young 2015). 
 
The surveyed area lies at [SS801865] within a small 
earthwork enclosure that includes the medieval chapel 
known variously as Hen Eglwys, Chapel of Cryke and 
perhaps most usefully as Capel Mair. The chapel is a 
Scheduled Monument (NPRN: 307267; PRN: 00765w; 
SAM: GM163). The site lies 200m N of Margam Abey 
and 350m west of Mynydd y Castell hillfort (Figure 1). 
For further details see Young (2015). 
 
The surveys were conducted on 23

rd
 and 24

th
 February 

2016. Vegetation had been almost entirely cleared 
from the interior of the enclosure prior to the surveyt; a 
few small areas were cleared during the survey period. 
Weather conditions were good on both days. 
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The survey was commissioned by Julian James of the 
Friends of Margam Park. 
 

Survey layout and topographic survey 
Surveys were laid-out using a Trimble survey-grade 
RTK GPS system (4700 base station and 5800 rover). 
A temporary base-station was created because the 
marker left behind in 2015 appeared to have been 
removed.. GPS data were logged by the Trimble 4700 
base receiver during the survey layout period, enabling 
post-processing of locational data. The data logged 
were first date-adjusted using the ‘FixWeek’ utility (a 
bug in older Trimble receivers causing misrecording of 
the GPS week having emerged on February 14

th 
just 

before the project), then converted to RINEX format 
(using Trimble’s ‘RinexConvert’ utility) and then were 
(together with RINEX files from the five closest OS 
passive net stations) backdated using the ‘RinexDates’ 
utility to permit baseline processing in ‘Trimble 
Geomatics Office’ (TGO). The data files were then 
post-processed to give a location for the base-station 
accurate to within approximately 15mm. 
 
The survey was staked out, using the on-the-fly base 
station location, to design locations at ‘round-number’ 
20m intervals of National Grid using the Trimble 5800 
rover, in such a plan as to ensure overlap with the 
previous survey. The grid pegs were positioned to 
within 40mm of the relative design location reported by 
the GPS, which should mean they have a final 
accuracy to within approximately 50mm of National 
Grid. The survey grids employed are shown in Figure 
2. 
 
The same RTK system was employed for topographic 
mapping of features across the site. This survey was 
employed for locating breaks of slope and modern 
features in plan in the western part of the site. A Nikon 
DT330 EDM was employed for topographic surveying 
under the trees at the east of the site, using base 
stations and back-sight locations surveyed by GPS. 
The latest compound NRW LiDAR data have been 
used for the topographic basemap employed in the 
Figures. Because the grid layout was not 
straightforward, the working composites of the 
geophysical data (Figures 3, 4 and 5) do not show the 
eastern and western grids in their correct relative 
positions. 

 
Ground resistivity 
The ground resistivity survey was undertaken with a 
Geoscan RM15 resistivity meter, operating a ‘parallel 
twin electrode’ configuration, employing three 
electrodes with 0.5m probe spacing on a PA5 frame, 
via an MPX15 multiplexer. 
 
In this configuration, the adjacent mobile electrode 
pairs had a 0.5m spacing (giving the main component 
of the response from 0.5-0.7m depth), with 0.5m 
between centres, to give a 0.5m effective traverse 
interval. The outer probes therefore had a 1.0m 
spacing (giving the main component of the response 
from 1.0-1.5m depth), with a 1.0m traverse interval. 
 
Data were collected as a series of three 
measurements (left 0.5m-, right 0.5m-, 1.0m-spaced). 
Data were collected with a 0.5m sample interval (i.e. 
the raw 0.5m-spaced data has 0.5 x 0.5m node 
spacing and the 1.0m-spaced data has a 0.5 x 1.0m 
node spacing). Grids were walked on South to North 
traverses in a zig-zag pattern. 
 
Data were downloaded from the instrument and 
collated using Geoscan Research’s ‘Geoplot’ software. 

The left and right datasets at 0.5m mobile probe 
spacing were merged into a single composite.  
 
Data processing was limited two passes of the 
‘despike’ function in Geoplot, with radius set to 1 and a 
threshold of 3 std. dev., using Gaussian statistics 
(Figures 3b and 3d).  
 
Data were then exported from Geoplot and imported to 
Golden Software’s ‘Surfer’. The data were gridded by 
kriging to a node-spacing of 0.125m for production of 
the final, less pixelated image (Figures 5-6). 
 

Magnetic gradiometry 
Magnetic gradiometry was undertaken with a 
Bartington Grad 601 Dual fluxgate gradiometer. Data 
were collected at 0.125m intervals on interleaved 
traverses, giving effective traverse interval of 0.5m 
(double density). Grids were walked on South to North 
traverses in a parallel pattern. 
 
Data were downloaded from the instrument, 
assembled and cleaned using DW Consulting’s 
‘Terrasurveyor Lite v3’ software. The grids were 
assembled, the data clipped and the destriping 
function employed for data in which there was an 
imbalance between the two gradiometers. The 
uninterpolated data are illustrated in Figure 4. 
 
The data were then exported from Terrasurveyor and 
interpolated to a 0.125m node-spacing using Golden 
Software’s Surfer package to reduce pixilation where 
required. The interpolated and georeferenced data are 
illustrated in Figure 7. 
 
 
 

Results 
 

Ground Resistivity 
The raw data are illustrated in Figure 3a (for 1.0m-
spacing of the mobile probes) and Figure 3c (0.5m- 
spacing of the mobile probes) and Figures 3b and 3d 
show the same data following ‘despiking’. Figures 5 
and 6 display the interpolated 0.5m and 1.0m-spaced 
surveys (respectively) on the site plan. 
 
Data quality was generally good. Different groundwater 
conditions between the two surveys mean that 
although the western survey grid can be adjusted to 
match the earlier survey well, that at the east shows an 
extended range of resistivity, leading to marked 
mismatch. 
 

Magnetic gradiometry 
Magnetic gradiometry results are illustrated in Figure 4 
as an image from Terrasurveyor and in Figure 7, as 
the final image from Surfer. 
 
The data quality was good, considering the difficulty in 
conducting evenly-walked traverses for a double-
density survey over uneven ground. 
 
There were very few minor ‘ferrous spikes’, sharp 
dipolar anomalies commonly associated with iron 
debris, indicating there were relatively few items of 
ferrous debris (such as modern rubbish). 
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Interpretation 
 
The new resistivity surveys show a continuation of the 
characteristics seen in the 2015 survey. To the east, 
high resistivity continues along the rock ridge E of the 
church, even extending into the outer area of the gully. 
The inner part of the gully, in contrast, was very low 
resistivity – as were areas adjacent to the rock ridge 
further west. The area of the upper terrace shows an 
intermediate resistivity, as does the inner face of the 
main rampart. 
 
The western resistivity grid shows slightly elevated 
resistivity long the line of the very low ‘main rampart’. 
The ’hollow’ shows low resistivity, as does an area 
immediately to its NE. 
 
The magnetic data from the eastern part is dominated 
by a complex series of anomalies on the upper terrace. 
This area is heavily disturbed and contains large 
rhododendron boles. The surface has yielded no 
indication of the source of the anomalies. 
 
In the western part of the enclosure there is an 
approximately rectangular magnetic anomaly to the NE 
of the hollow (which itself has only a very low 
amplitude magnetic anomaly. The rectangular anomaly 
is fairly even, corresponds approximately to a negative 
resistivity anomaly and is likely to indicate the fill of a 
pit or bedrock hollow. 
 
 
 

Discussion 
 
The new geophysical data have added new magnetic 
anomalies to both the east (upper terrace) and west 
(NE of the hollow) of the site, bringing to five the 
number of distinct foci suggestive of occupation 
(excluding the magnetic high in the inner ditch in the 
NE corner). 
 
The gully in the E of the site has now emerged as the 
most likely location for an original entrance, although 
significant recent disturbance of the area makes 
detailed interpretation difficult. The gully is approached 
by a sunken track from the S, but this has been 
modified in recent times and it is unclear if this is an 
ancient feature. 
 
The banks of the northern part of the circuit terminated 
close to their truncation by the modern track from the 
NE. There are sections of both main and outer banks 
that could be cleaned for investigation on the N side of 
the track. S of the modern track, the bank are replaced 
by the two terraces. This route might have been an 
original approach, but the gully appears more likely. 
 
The slight inner bank NW of the gully and the two 
banks south of the gully are not certainly constructed 
features and may be underlain by bedrock ridges. 
Nonetheless, these appear to have been incorporated 
into the defences. The inner bank N of the gully is 
particularly slight.. 
 
The newly-discovered wall NE of the chapel is oriented 
parallel to the east wall of the chapel and is therefore 
likely to be a medieval (or earlier post-medieval) 
feature. Its continuation is uncertain, but a slight ridge 
is visible on the LiDAR data extending westwards from 
a point 10m N of the limit of the observed wall, passing 
just to the north of the possible roundhouses and with 
a possible NW angle 15m NE of the hollow. Such a 
boundary would give an enclosure approximately 40m 

square, with the hollow just outside the centre of the W 
side and the chapel in the centre of the S side. 
 
The significance of the hollow is that there have been 
repeated attempts to link the Capel Mair site with a 
holy well. Other such wells exist nearby, but if such a 
spring/well was located close to the church, then this 
curious hollow would be a contender. 
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Figure Captions 
 

 

Figure 1: location of the survey area (red box)showing 
location with respect to the Abbey and the Mynydd y 
Castell hillfort. Basemap of LiDAR data imaged with 
illumination from the NW. LiDAR data © copyright 
Natural Resources Wales. 
 
 
Figure 2: location of the survey grids (black 
squares)showing location with respect to the chapel. 
Basemap of LiDAR data imaged with illumination from 
the NW. LiDAR data © copyright Natural Resources 
Wales. 
 
 
Figure 3: ground resistivity survey data  
 
– 1.0m probe spacing as bitmapped images from 
Geoplot. 

a. raw data; greyscale: 80Ω (black) to 350Ω (white) 

b. despiked data; greyscale: 80Ω (black) to 350Ω 
(white) 
 
– 0.5m probe spacing as bitmapped images from 
Geoplot. 

c. raw data; greyscale: 80Ω (black) to 500Ω (white) 

d. despiked data; greyscale: 80Ω (black) to 500Ω 
(white) 
N to right, total area 40m x 60m. Eastern and western 
girds not shown in actual geographical relationship. 
 
 
Figure 4: magnetic gradiometer survey as bitmapped 
images from Terrasurveyor. Data destriped only. 
Greyscale -8nT (black) to +8nT (white). 
N to right, total area 40m x 60m. Eastern and western 
girds not shown in actual geographical relationship. 
 
 
Figure 5: ground resistivity survey data – 0.5m probe 
spacing as interpolated image from Surfer of despiked 
data; greyscales adjusted to permit best matching of 
2015 and 2016 data; white is high. Basemap of LiDAR 
data imaged with illumination from the NW. LiDAR data 
© copyright Natural Resources Wales. 
 
 
Figure 6: ground resistivity survey data – 1.0m probe 
spacing as interpolated image from Surfer of despiked 
data; greyscales adjusted to permit best matching of 
2015 and 2016 data; white is high. Basemap of LiDAR 
data imaged with illumination from the NW. LiDAR data 
© copyright Natural Resources Wales. 
 
 
Figure 7: magnetic gradiometer survey as interpolated 
data from Surfer; greyscale: -8nT (black) to 8nT 
(white). Basemap of LiDAR data imaged with 
illumination from the NW. LiDAR data © copyright 
Natural Resources Wales. 
 
 
Figure 8: Summary interpretation. 
Green tone: banks 
Black outline: ditches 
Black squares: survey area 
Dashed lines: paths 
Gold tone: area of enhanced magnetism, with 
previously-identified structures shown as black circles. 
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