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Abstract 
 
Geophysical surveys were conducted across much of the interior of 
the earthwork enclosure that surrounds Capel Mair. 
 
The ground resistivity survey revealed little evidence for 
archaeological features, but suggests that bedrock is much shallow 
in the west of the surveyed area than in the east. The east of the 
area shows relatively homogeneous deposits between the ramparts 
to the north and the raised rock ridge on which the church stands to 
the south. The resistivity survey showed very low resistivity (i.e. wet) 
areas both to N and S of the central depression, suggesting multiple 
locations for seeps or springs. 
 
In contrast, the magnetic gradiometer survey showed strong 
featuring in the east of the survey area. This suggests preservation of 
archaeological deposits within the depression. Although the data are 
slightly ‘noisy’, they suggest this occupation area includes structures, 
possibly one or more roundhouses. 
 
Magnetic anomalies towards the west of the area may also be 
archaeological in origin, but because the resistivity survey suggests 
that bedrock is closer to surface here, a natural origin for the 
anomalies cannot be excluded. 
 
A further magnetic anomaly occurs in the NE of the surveyed area, 
coincident with a ditch associated with a possible small inner rampart 
or bank. This suggests deposition of occupation material into the 
ditch. 
 
The tentative evidence from the geophysics and the morphology of 
the multivallate earthworks, suggest that the site is likely to be Iron 
Age in date, although use in the Roman or early medieval periods 
cannot be excluded. No evidence was found to indicate the use of 
the enclosure of a graveyard, as has been widely supposed. 
However, detection of grave cuts is always problematic by 
geophysical means and absence of evidence does not equate to 
evidence of absence. 
 

 

Contents 
 
 
Abstract    ..............................................  1 
 
Methods    ..............................................  1 
 Survey rationale and background  ............  1 
 Survey layout and topographic survey  .....  2 
 Ground resistivity  .....................................  2 
 Magnetic gradiometry  ..............................  2 
 
Results    ..............................................  2 
 Ground resistivity  .....................................  2 
 Magnetic gradiometry  ..............................  3 
 
Interpretation     .............................................  3 
 
Discussion    ..............................................  3 
 
References    ..............................................  5 
 
Figure Captions   ..............................................  6 
 
Figures     ..............................................  7 
 
 
 

Methods 
 

Survey rationale and background 
The survey was undertaken as a research project with 
and for the ‘Friends of Margam Park’.  
 
The surveyed area lies 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). Evans (2003). 
 
Little is known about the site. The chapel has been 
proposed (Gray 1905, 93-4) to have been associated 
with a ‘Cryke Grange’ of Margam Abbey (supposed to 
have been associated with Crugwyllt-fawr on the hilltop 
above the site), but recent reviews of the area have 
found little to support the existence of such a grange 
(RCAHMW 1982, 270-1). The modern naming of the 
chapel as Capel Mair, suggests an association with the 
nearby spring of Fynnon Mair. Evans (2003) included 
the site amongst those with ‘Grade C indicators’ in her 
assessment of potential early medieval ecclesiastical 
sites. Whilst the presence of a sub-circular enclosure 
around the church is indeed suggestive, the 
multivallate nature of the enclosure may suggest re-
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use of an earlier site, rather than simply an early 
medieval circuit. The chapel itself has been dated to 
the 15th century (RCAHMW 1982, 270-1). 
 
The site lies on a small platform at approximately 
100m OD, within the steep hillside of Graig Fawr, 
which rises from the coastal plain at 25-30m OD, to the 
hilltop at approximately 170m OD. The site lies at 
[SS801865]. The solid geology is the Llynfi Member of 
the Pennant Sandstone Formation of Bolsovian (Upper 
Carboniferous) age. 
 
The surveys were conducted on 7th and 8th October 
2015. Vegetation was cleared from the survey area 
before (and during) the survey period. Weather 
conditions were good on both days. 
 
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 close to a 
modern path in the western part of the survey area. 
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 
converted to RINEX format (using Trimble’s 
‘RinexConvert’ utility) and 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 OS data also required stripping from 10 to 
7 included data types to ensure compatibility with 
TGO, using ‘Teqc’. The data files were then post-
processed to give a location for the base-station 
accurate to within approximately 15mm. The survey 
base-station (STN1) location was pegged for future 
use. Its corrected coordinates were: 
[280119.534, 186538.234, 102.352] (ENH) 
 
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. 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. Post-processing 
showed that the survey grid markers were actually 
located 0.23m N of the round number locations and 
0.17m E. 
 
The base-stations and the staked out grid locations are 
illustrated in Figure 1. 
 
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. The NRW LiDAR data have been 
used for the topographic contours presented in Figure 
12. 

 
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 then mostly 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 2b and 3b). For comparison, both 
datasets were also high-pass filtered in Geoplot, to 
remove some of the background variation (Figures 2c 
and 3c).  
 
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 5-8). 
 

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 Figures 9-11. 
 
 
 

Results 
 

Ground Resistivity 
The raw data are illustrated in Figure 2a (0.5m-spaced 
data) and Figure 3a (1.0m-spaced data). Figures 2b 
and 3b show the same data following ‘despiking’. 
Figures 5 and 7 display the interpolated 0.5m and 
1.0m-spaced surveys on the site plan. 
 
Data quality was generally good, but with minor 
striping, both in the 0.5m and 1.0m-spaced datasets. 
Striping in 0.5m-spaced datasets may occur as a result 
of imbalance between the left and right electrode pairs 
on the frame, but striping in 1.0m probe-spaced data is 
much less commonly seen. It may be indicative of an 
unusually strong asymmetry in the current-potential 
electrode geometry. 
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Magnetic gradiometry 
Magnetic gradiometry results are illustrated in Figure 6 
(Figure 6a raw data; Figure 6b destriped data) as 
images from Terrasurveyor and in Figure 13, 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). 
 
The interpolated magnetic data are illustrated in 
Figures 9-11 at different greyscales. In general the 
magnetic featuring of the area was very strong. High 
amplitude magnetic anomalies were previously 
observed in a survey of a site on the Llynfi Member at 
Ffos-y-fran (Young 2013), but were not observed in a 
survey of a site (Hendre’r Mynydd) on the overlying 
Rhondda Member (Young 2015). It is not yet known 
whether this is coincidental, or whether elevated 
magnetic properties are generally associated with the 
rocks of the Llynfi Member. 
 
 
 

Interpretation 
 
The resistivity surveys show a general variation across 
the area that is similar for both the 0.5m- and 1.0m-
spaced surveys. The central, topographically low, 
section of the area showed a very even, moderately 
low, resistivity. To N and S of this central area, the 
resistivity dropped markedly and abruptly. At the 0.5m 
probe-spacing, these lateral low resistivity areas 
possessed approximately the same resistivity as did 
the central section at 1.0m probe-spacing. This 
distribution of resistivity, together with the lack of any 
detailed featuring in the area, suggests a deep fill of 
superficial material in a broad depression.  
 
The depression is bounded to the south by the rocky 
ridge on which stands the chapel. The resistivity rose 
abruptly and markedly into this area (Figure 13, ‘e’), 
with further rapid rise close to the free-draining scarp 
edge. Elongate zones of low resistivity along the 
interface with the rocky ridge to both east and west 
suggests drainage in both directions (Figure 13, ‘a’, ‘b’ 
and ‘d’). 
 
To the NE, the central depression, is bounded by a low 
ridge, possibly a small internal rampart (Figure 13, ‘4’), 
with a shallow depression (probably a ditch; Figure 13, 
‘1’) to the north, behind the rear face of the main 
rampart (Figure 13, ‘5’). The area of the ditch includes 
both a negative linear resistivity anomaly and a small 
elongate area of positive resistivity anomaly 
(corresponding to a magnetic anomaly, see below; 
Figure 13, ‘G’). North of the ditch, the rear face of the 
main rampart rises strongly (Figure 13, ‘5’), but neither 
this rampart, nor its external ditch (Figure 13, ‘2’) or the 
outer rampart and ditch (Figure 13, ‘6’ and ‘3’ 
respectively) were able to be surveyed geophysically. 
 
To the west of E=280124, resistivity rises 
(approximately along the line of the small modern path) 
and the data show significant small-scale featuring, 
particularly a variety of NW-SE and NE-SW negative 
linear resistivity anomalies (Figure 13, ‘g’). The 
disposition of these anomalies suggests they may be 
the product of bedrock jointing or bedding. 

The magnetic gradiometer survey shows strong 
featuring as mentioned above). The distinction 
between anomalies produced by features of natural 
origin and those produced by features of 
archaeological importance is not easy to establish. 
 
The chief area of magnetic anomalies is within the 
central area (within which the resistivity data were 
rather featureless). In this area a zone of elevated 
magnetic ‘noise’ (Figure 13, ‘A’) occupies an area 
approximately 22mm NE-SW by 15m NE-SW. The 
northern margin of this zone broadly (but not precisely) 
corresponds to the rear of the small bank (or inner 
rampart; Figure 13, ‘4’). The zone extends as far west 
as E=208133. The southern margin is complicated by 
a long linear anomalies (Figure 13, ‘F’), possibly a 
bedrock feature.  
 
Within this zone, there are two discrete features, which 
appear variously circular (Figure 13, ‘B’) or circular to 
‘D;-shaped depending on greyscale employed (Figure 
13, ‘C’). The anomalies delimiting these are rather 
variable, but locally include both positive and negative 
components.  
 
These are tentatively interpreted as evidence for small 
structures, with ‘B’ at least suggesting a roundhouse of 
approximately 7.5m diameter. The broader area of 
elevated magnetic signature suggests a sub-
enclosure, occupation debris, or perhaps midden. 
 
Interestingly, the shallow inner ditch (Figure 13, ‘1’) 
contains a discrete positive magnetic anomaly of 
approximately 10m by 2m (Figure 13, ‘G’). Such 
anomalies are commonly produced by dumps of burnt 
material into ditches, a phenomenon commonly 
observed where ditches lie close to contemporary 
occupation sites. In this instance, however, the 
coincidence of this anomaly with a positive resistivity 
anomaly suggests any burnt material would be unlikely 
to be simply ash – rather stone or other coarse-grained 
material might be more likely. 
 
The western end of linear anomaly ‘F’ is associated 
with another discrete area of elevated magnetic signal 
(Figure 13, ‘D’). This differs from the previous discrete 
areas in apparently being dominantly positive, with 
what may be some internal negative features. Although 
potentially of archaeological interest, the apparent 
orientation of the internal features in a similar direction 
to those of the adjacent resistivity anomalies (Figure 
13, ‘g’) raises the possibility that these anomalies have 
a natural origin. 
 
Within this western area some higher amplitude 
magnetic anomalies occur in two distinct linear arrays. 
These too may represent anomalies produced by 
bedrock features, but there is a possibility they may be 
anomalies due to ferrous material, perhaps lengths of 
wire (Figure 13, ‘E’’). 
 
 
 

Discussion 
 
The two geophysical techniques employed at Capel 
Mair have produced complementary datasets, with 
remarkably little overlap in the features imaged. 
 
The survey was conducted, in part at least, to 
investigate the possibility that Capel Mair had an 
associated graveyard. The surveys produced no 
evidence for this, nor did it image any features oriented 
in the same direction as the chapel. 
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The most significant area, in terms of potential 
archaeological features, is the central depression to 
the east of the site (Figure13, ‘A’; centred on [280145, 
186540]). In this area the magnetic survey provide 
evidence for a discrete area, with abrupt margins, of 
elevated magnetic signal, suggestive of an occupation 
area that contained two possible structures, one a 
potential roundhouse. This area produced no 
significant anomalies on the resistivity survey. The 
homogeneous resistivity (at both 0.5m and 1.0m 
spacings) would suggest that the bedrock surface in 
this area is at a depth of >1m, which would be 
sufficiently deep to be unlikely to produce major 
magnetic anomalies of the type observed here. A 
shallow, and therefore probably archaeological, origin 
for these anomalies is therefore the preferred 
interpretation. The possible existence of roundhouses 
with an associated spread of occupation material, 
would be a rare discovery in upland Wales. Further 
occupation material may be present in the fill of what is 
interpreted as a small inner ditch (Figure 13, ‘1’). 
 
To the west, further occupation material may occur 
(Figure 13, ‘D’), centred on [280118, 186540]. The 
interpretation of this area as archaeological is less 
certain than in the larger area to the east. The 
resistivity data would suggest that bedrock is closer to 
the surface here, and thus bedrock control of the 
magnetic anomalies is also possible.  
 
In summary, the evidence shows that Capel Mair is 
surround by a multivallate earthwork enclosure and 
that this encloses an area of possible preserved 
occupation deposits with possible roundhouses. This 
would suggest, if the tentative geophysical 
interpretation is correct, that the major archaeological 
features are Iron Age in date (although activity into the 
Roman and/or early medieval periods cannot be 
excluded).  
 
The intensity of the magnetic signal from what is 
interpreted as the main area of occupation, is sufficient 
to suggest that burial depths might be relatively 
shallow. 
 
Further work would be required to establish the 
interpretation presented here with a higher degree of 
certainty – including both a wider area of geophysical 
investigation and perhaps intrusive investigation. 
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Figure Captions 
 

 

Figure 1: location of the survey area showing grid 
markers, GPS base-station location, surveyed paths 
and the chapel. Basemap of LiDAR data imaged with 
illumination from the NW. LiDAR data © copyright 
Natural Resources Wales. 
 
 
Figure 2: ground resistivity survey data – 0.5m probe 
spacing as bitmapped images from Geoplot. 

a. raw data; greyscale: 70Ω (black) to 500Ω (white) 

b. despiked data; greyscale: 70Ω (black) to 500Ω 
(white) 

c. high-pass filtered data; greyscale -80Ω (black) to 

+80Ω (white) 
N to right, total area 60m square. 
 
 
Figure 3: ground resistivity survey data – 1.0m probe 
spacing as bitmapped images from Geoplot. 

a. raw data; greyscale: 90Ω (black) to 300Ω (white) 

b. despiked data; greyscale: 90Ω (black) to 300Ω 
(white) 

c. high-pass filtered data; greyscale -80Ω (black) to 

+80Ω (white) 
N to right, total area 60m square. 
 
 
Figure 4: magnetic gradiometer survey as bitmapped 
images from Terrasurveyor. Data destriped only. 
a. greyscale -32nT (black) to +32nT (white) 
b. greyscale -16nT (black) to +16nT (white) 
c. greyscale -8nT (black) to +8nT (white) 
 
 
Figure 5: ground resistivity survey data – 0.5m probe 
spacing as interpolated image from Surfer of despiked 

data; greyscale: 100Ω (black) to 500Ω (white). 
Basemap of LiDAR data imaged with illumination from 
the NW. LiDAR data © copyright Natural Resources 
Wales. 
 
 
Figure 6: ground resistivity survey data – 0.5m probe 
spacing as interpolated image from Surfer of high-pass 

filtered data; greyscale: -60Ω (black) to +60Ω (white). 
Basemap of LiDAR data imaged with illumination from 
the NW. LiDAR data © copyright Natural Resources 
Wales. 
 
 
Figure 7: ground resistivity survey data – 1.0m probe 
spacing as interpolated image from Surfer of despiked 

data; greyscale: 100Ω (black) to 300Ω (white). 
Basemap of LiDAR data imaged with illumination from 
the NW. LiDAR data © copyright Natural Resources 
Wales. 
 
 
Figure 8: ground resistivity survey data – 1.0m probe 
spacing as interpolated image from Surfer of high-pass 

filtered data; greyscale: -40Ω (black) to +40Ω (white). 
Basemap of LiDAR data imaged with illumination from 
the NW. LiDAR data © copyright Natural Resources 
Wales. 
 
 
Figure 9: 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 10: magnetic gradiometer survey as 
interpolated data from Surfer; greyscale: -16nT (black) 
to +16nT (white). Basemap of LiDAR data imaged with 
illumination from the NW. LiDAR data © copyright 
Natural Resources Wales. 
 
Figure 11: magnetic gradiometer survey as 
interpolated data from Surfer; greyscale: -32nT (black) 
to +32nT (white). Basemap of LiDAR data imaged with 
illumination from the NW. LiDAR data © copyright 
Natural Resources Wales. 
 
 
Figure 12: contour map produced from LiDAR data 
using Surfer, superimposed on basemap of LiDAR 
data imaged with illumination from the NW. LiDAR data 
© copyright Natural Resources Wales. 
 
 
Figure 13: Summary interpretation. For details see 
text. 
 
Topographic features –   
1. shallow inner ditch (solid line) 
2. main ditch (solid line) 
3. outer ditch (solid line) 
4. crest of small inner bank (dashed line) 
5. crest of main bank (dashed line) 
6. crest of outer bank (dashed line) 
 
Resistivity survey – 
a. resistivity low, N side of depression (dark grey tone) 
b. resistivity low, N side of depression (dark grey tone) 
c. resistivity low, W side of enclosure (dark grey tone) 
d. resistivity low, foot of bedrock ridge (dark grey tone) 
e. resistivity high – bedrock ridge (pale grey tone) 
f. moderately elevated resistivity, W side of enclosure 
(mid grey tone) 
g. linear resistivity lows, W side of enclosure (dark grey 
tone) 
 
Magnetic survey 
A. positive magnetic area, centre of depression (tan 
tone) 
B. annular magnetic anomaly (roundhouse?) 
C. annular magnetic anomaly (structure?) 
D. positive magnetic area, west of enclosure (tan tone) 
E. discontinuous, very strong, magnetic anomalies S 
side of depression (red lines) 
F. elongate negative magnetic anomaly, S side of 
depression (orange line). 
G. positive magnetic area, inner ditch (tan tone) 
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