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Abstract 
 
Geophysical survey was conducted using magnetic gradiometry over 
the accessible sections of the interior of the hillfort. The survey 
demonstrates that the hillfort is of two phases: the larger with its 
strong defences around the periphery of the hilltop has a perimeter of 
710m and encloses within its bank 3.0ha, the smaller phase encloses 
just 1.4ha around the summit of the hill, with a perimeter of 470m. 
Previous interpretations of the site have suggested that the smaller 
enclosure is an unfinished earlier phase; the new data challenge that 
view. 
 
The defences of the smaller phase have been largely flattened, but 
have been imaged in the interior of the larger phase. They appear to 
comprise an inner bank (poorly imaged), with an external ditch 2.6m 
wide close to its external face. A second similarly-sized ditch lies 
11.5m outside the first around the northern part of the visible section. 
The NW quadrant of the hillfort was largely inaccessible for survey 
because of dense undergrowth. LiDAR evidence suggests that an 
entrance to the smaller enclosure lies within this unexplored area. 
South of the possible entrance there is less surface featuring, but the 
geophysics suggests that the inner ditch is up to approximately 5m 
wide, with the outer ditch, 2.6m wide retaining a distance of 11.5m 
from the inner ditch. Towards the southwest the outer ditch becomes 
much less marked in the magnetic data. 
 
The interior of the southern part of the hillfort had been cultivated 
with a strong curvilinear NW-SE ploughing lineation. This ploughing 
has disturbed evidence for internal features, so that the morphology 
of individual structures cannot be interpreted with any certainty. 
Some of the features appear sub-rectangular, but this may simply 
reflect the influence of NW-SE and NE-SW cultivation lineations. 
However, magnetic anomalies suggestive of occupation traces occur 
widely within the smaller enclosure, but not outside it. Although it is 
possible that this relates to the geological setting (the inclined hilltop 
is close to the bedding, with the inner enclosure at a slightly higher 
stratigraphic horizon then the remainder) it is believed that this 
indicates the original settlement pattern during at least one of the 
phases of use. 
 
The top of the hill is marked by a small copse, which post-dates the 
ploughing and associated field boundary. This field boundary is 
marked on the 1st Edition OS 1:2500 of 1877, but is incomplete on 
the 1899 1st revision (by which time the reservoir has also been 
constructed). The 2nd revision of 1918 shows the copse, but the field 
boundary has gone. The geophysical survey revealed the course of a 
pipe leading into the reservoir from the N, as well that leading 
southwards towards the castle. 

 
 
 

  



GeoArch Report 2016/08: geophysical surveys, Mynydd y Castell hillfort 
 

2 

Contents 
 
Abstract    ..............................................  1 
 
Methods    ..............................................  2 
 Survey rationale and background  ............  2 
 Survey layout ...........................................  2 
 LiDAR topographic base  ..........................  2 
 Magnetic gradiometry  ..............................  3 
 Use of this report  .....................................  3 
 
Results    ..............................................  3 
 Magnetic gradiometry  ..............................  3 
 
Interpretation    ..............................................  3 
 
Discussion    ..............................................  3 
 
References    ..............................................  4 
 
Figure captions   .............................................  5 
 
Figures    ..............................................  6 
 
 
 
 

Methods 
 

Survey rationale and background 
The survey was undertaken as a research project to 
investigate the evidence for survival of archaeological 
features in the interior of the Mynydd y Castell Hillfort 
(also known as Hen Gastell; SAM GM162). The work 
forms a natural extension to the surveys recently 
undertaken for the Friends of Margam Park (FOMP) at 
Capel Mair, a possible Iron Age/Roman enclosure 
350m to the west, on the opposite side of the lower 
end of Cwm Philip on Graig Fawr (Young 2015, 2016). 
 
The survey area lies within historic park and garden 
GM52 (Margam Park). 
 
The site lies on the northward-sloping top of a steep-
sided hill at an elevation of 95 to 120m OD. The site is 
centred at [SS806886]. The solid geology is formed by 
sandstones of the Llynfi Member of the Upper 
Carboniferous Pennant Sandstone Formation. 
 
The surveys were conducted in April 2016, under 
mostly good, but very windy, weather conditions. 
 
The surveys were conducted as the field element of 
Cardiff University Archaeology Department’s module 
HS2314 ‘Surveying and Prospecting’. The assistance 
of course staff members Dr Alan Lane And Sian 
Thomas is gratefully acknowledged. Surveys are 
undertaken within the CIfA and HE guidelines. The 
survey was undertaken with the assistance and 
encouragement of the Friends of Margam Park. We 
are grateful to the owners, Neath Port Talbot County 
Borough Council, for permission to undertake the 
survey. 
 
 

Survey layout 
Surveys were laid-out using a Trimble survey-grade 
RTK GPS system (R8 base station and R8 rover). A 
temporary base-station was created on open ground to 
the north of Margam Castle (STN1). GPS data were 
logged by the Trimble R8 base receiver during the 
survey layout period, enabling post-processing of 
locational data. The data logged were post-processed 

using Trimble Business Centre software (TBC) 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 R8 
rover. The grid pegs were positioned to within 40mm of 
the relative design location reported by the GPS. 
 
 

LiDAR topographic base 
The base mapping for the survey was provided by the 
publically-accessible 1m pixel LiDAR dataset 
(http://lle.wales.gov.uk/GridProducts#data=LidarComp 
ositeDataset). The DTM data were download as ASCII 
files, imported into Surfer for imaging. The LiDAR data 
are illustrated in Figure 2 (illuminated from the NE). 
 

Magnetic gradiometry 
Magnetic gradiometry was undertaken with a variety of 
techniques. In the open areas two Bartington Grad 601 
Dual fluxgate gradiometers were used, both to produce 
‘double density’ datasets. For one instrument, grids 
were walked in parallel mode, twice, with different 
offsets, for each line, giving an effective traverse 
interval of 0.5m (double density; a data grid of 0.125m 
x 0.5m). For the second instrument, failure of one of 
the sensors meant that the instrument could only be 
operate a single sensor instrument. Data were 
collected to the same density as for the first machine, 
but with an amended walking-pattern, with simple lines 
every 0.5m. 
 
Data were downloaded from the instruments, 
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. 
 
Within the copse, the width of the Bartington 
instruments meant they were impractical. Data were 
collected at lower density (0.5m spacing on 1m 
traverses) using a Geoscan FM36 magnetic 
gradiometer and a hand-switch. 
 
Data from this instrument were downloaded and 
assembled with Geoscan’s Geoplot software. 
 
The data were then exported from Terrasurveyor and 
Geoplot for interpolation to a 0.125m node-spacing 
using Golden Software’s Surfer package to reduce 
pixilation where required. 
 
 

Use of this report 
The techniques chosen for the survey, magnetic 
gradiometry and ground resistivity, were selected for 
their utility in detecting a wide range of feature types. 
As with any geophysical technique, it is always 
possible for archaeological features to be present, but   
not to be distinguished, or distinguishable, by variation 
in the physical properties being examined at the time 
of survey – in this case magnetic susceptibility and 
water content. Absence of detectable geophysical 
anomalies cannot be taken as indicative of the 
absence of archaeological features. All anomalies 
have been interpreted as far as possible, with 
contrasting possible interpretations given where 
appropriate. Geophysical techniques cannot provide 
an unambiguous evaluation of buried features. Where 
a higher degree of certainty is required, physical 
ground-truthing of any geophysical anomalies resolved 
by the survey will be required. 
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Results 
 

Magnetic gradiometry 
Data quality with all of the instruments was good. 
Considerable effort was made by the operators to 
achieve this result and overcome the practical 
problems of surveying through undergrowth. 
 
There was very little ferrous debris, apart from on the 
margins of the copse and to a lesser extent in the SE 
corner of the hillfort. 
 
 
 
 

Interpretation 
 
Contrary to previous statements (e.g. RCAHMW 1976, 
19-20), the interior of the southern part of the hillfort has 
been cultivated, leaving with a strong curvilinear NW-
SE ploughing lineation. This lineation is visible in both 
the LiDAR and geophysical datasets. The lineation is 
oriented NW-SE on the top of the hill, but swings 
towards WNW-ESE below the early rampart, where it is 
much less marked. A prominent field boundary (Figure 
10 brown line) runs parallel to these lineations, and they 
are only very weakly developed to its south. The style of 
cultivation and the persistence of the field boundary 
suggest that this phase of cultivation is post-medieval. 
 
In the N corner of the hillfort there is another lineation 
directed N-S, visible on the LiDAR, but not on the 
geophysical data. It is unclear, given the limited 
distribution of this lineation, whether this is also due to 
cultivation, or whether it is a product of recent 
undergrowth clearance. 
 
The field boundary appears on the 1st edition OS 
1:2500 mapping (1877), but only its western section is 
depicted on the 1899 1st revision. By 1899 the reservoir 
had been constructed. The geophysical survey revealed 
the course of a pipe leading into the reservoir from the 
N, as well that leading southwards towards the castle 
(Figure 10 thick black lines). 
 
The 2nd revision of 1918 showed the copse, but the field 
boundary had then gone entirely. The area of the copse 
shows a fine lineation, presumably from its planting, 
and slightly stronger lineations run along at least three 
of its boundaries. These show sporadic magnetic 
anomalies, probably the remnants of fencing. 
 
The small summer house structure of Hen Gastell lay 
just outside the southern limit of the survey, but the 
survey did include the ‘platform’ just to its north. The 
platform has been argued to be the location of a 
roundhouse by some, but it shows no magnetic 
anomaly indicative of occupation. The shallow cut is 
represented by a very slight negative anomaly where 
the bedrock comes to surface on its margins. A 
relatively recent origin seems likely. 
 
These post-medieval features are superimposed on 
various earlier features, including both cut features and 
possibly spreads. The survey demonstrated that the 
hillfort is of two phases: the larger with its strong 
defences around the periphery of the hilltop has a 
perimeter of 710m and encloses within its bank 3.0ha, 
the smaller phase encloses just 1.4ha around the 
summit of the hill, with a perimeter of 470m. The ditches 
of the smaller phase are well-imaged as positive 
magnetic anomalies (Figure 10, green). The inner bank 
is, in contrast, not well-imaged by the magnetic survey, 
but is clearly visible on the LiDAR survey (Figure 10 

khaki tone) in the east, but with only broad ridges visible 
on the LiDAR (Figure 10, khaki outlines). It is unclear if 
these ridges are degraded defensive banks or merely 
represent resistant beds of bedrock. The area of the 
presumed bank locally (e.g. close to the both the E and 
S of the survey area) shows longitudinal negative 
magnetic anomalies, suggestive of internal stone 
walling. However, in both these instances the 
orientation of the rampart is close to that of the later 
cultivation, and these negative anomalies may be a 
result of the cultivation rather than underlying 
stonework. The bank has an external ditch 2.6m wide 
close to its external face in the north. A second 
similarly-sized ditch lies 11.5m outside the first around 
the northern part of the visible section. The NW 
quadrant of the hillfort was largely inaccessible for 
survey because of dense undergrowth. LiDAR evidence 
suggests that an entrance to the smaller enclosure lies 
within this unexplored area. South of the possible 
entrance there is less surface featuring, but the 
geophysics suggests that the inner ditch is up to 
approximately 5m wide, with the outer ditch, 2.6m wide 
retaining a distance of 11.5m from the inner ditch. 
Towards the southwest the outer ditch becomes much 
less marked in the magnetic data. 
 
The post-medieval ploughing has disturbed evidence 
for internal features, so that the morphology of 
individual structures cannot be interpreted with any 
certainty. Some of the features appear sub-rectangular, 
but this may simply reflect the influence of NW-SE and 
NE-SW cultivation lineations. However, magnetic 
anomalies suggestive of occupation traces occur widely 
within the smaller enclosure, but not outside it. Although 
it is possible that this relates to the geological setting 
(the inclined hilltop is close to the bedding, with the 
inner enclosure at a slightly higher stratigraphic horizon 
then the remainder) it is believed more likely that this 
indicates the original settlement pattern during at least 
one of the phases of use. 
 
 
 
 

Discussion 
 
Previous interpretations of the site have suggested that 
the smaller enclosure is an unfinished early phase of 
the hillfort; the new data challenge that view. The inner 
bank of the smaller work is an upstanding feature for 
only a short distance west of the eastern margin of the 
hillfort and may owe some of its topographic expression 
in this area to natural geomorphology. The ditches are, 
however, well imaged and continue across the site to 
the west. Towards the east of the site the ditches are 
rather slight for hillfort defences, with ditch widths 
apparently less than 3m; the inner ditch is more 
substantial towards the SW, but the outer even less. 
The case for an outer bank is unproven – there is just a 
very slight rise observable of the LiDAR image towards 
the south, but none towards the north of the surveyed 
area. With just 11m between the ditches, any outer 
bank would have necessarily been small. The inner 
bank is only apparently well-preserved towards the 
north east – and even there might be largely a product 
of the bedrock. Topographic evidence from the LiDAR 
suggests there is a former entrance within the area in 
the centre of the site that was inaccessible at the time 
of survey. 
 
None of these observations are necessarily indicative of 
incompleteness – merely of a rather slight structure. 
 
The evidence for the relative age of the enclosures is 
perhaps less clear than it might appear. In support of 
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the smaller enclosure being earlier than the larger 
hillfort, there is the slight curve to the eastern hillfort 
margin, suggesting the larger hillfort circuit was adapted 
and extended from the originally incurving rampart 
associated with the smaller enclosure. The lack of 
topographic expression of the smaller defences might 
also suggest that they were levelled when the hillfort 
was extended. Such enlargement of hillforts is well 
known from the British Iron Age and is perhaps a most 
logical interpretation of the data. 
 
Recent work at Caerau hillfort, Cardiff, has shown that 
levelled ditches demarking an earlier enclosure were 
actually Neolithic in age. The apparent presence of just 
two ditches associated with the smaller enclosure might 
be an argument against a similar origin in the case of 
Mynydd y Castell.  
 
That the defences of the smaller enclosure are 
multivallate, fairly small-scale and closely-set, might be 
arguments in favour of a relatively younger age. The 
earthworks at Capel Mair, presently undated, have 
relatively small ditches 3-5m wide and have an 8m gap 
between the ditches (only locally occupied by an outer 
bank). Capel Mair is most likely to represent a late Iron 
Age or Roman farmstead (it encloses only 0.4ha), 
although an early medieval origin cannot be excluded. 
That the smaller enclosure may be a later insertion into 
an earlier hillfort is probably less likely than a story of 
expansion, but cannot be excluded on the grounds of 
the present evidence. Given the previously-suggested 
possibility of an early medieval secular site at Mynydd y 
Castell, to parallel the presumed monastic site below, 
then further work to date the smaller enclosure would 
clearly be highly desirable. 
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Figure Captions 
 
Figure 1. Grid layout on OS base (base mapping © 
Crown copyright 2016 Ordnance Survey; an EDINA 
supplied service). 
 
Figure 2. Grid layout on shaded relief image of LiDAR 
data, illuminated from the NW. 
 
Figure 3. Raw gradiometer data –  
upper image, data from Bartington instrument as 
bitmapped images from Terrasurveyor, 
lower image data from Geoscan instrument as 
bitmapped image from Geoplot. Both have greyscale 
of -14nT (black) to +14nT (white). 
 
Figure 4. Gradiometer data (from Bartington 
instrument) as interpolated image from Surfer. 
Greyscale -14nT (black) to +14nT (white), displayed on 
LiDAR base. 
 
Figure 5. Gradiometer data (from Geoscan instrument) 
as interpolated image from Surfer. Greyscale -14nT 
(black) to +14nT (white) after doubling of amplitude, 
displayed on LiDAR base. 
 
Figure 6. Gradiometer data (from both instruments) as 
interpolated image from Surfer. Greyscale -2nT (black) 
to +2nT (white), displayed on LiDAR base. 
 
Figure 7. Gradiometer data (from both instruments) as 
interpolated image from Surfer. Greyscale -7nT (black) 
to +7nT (white), displayed on LiDAR base. 
 
Figure 8. Gradiometer data (from both instruments) as 
interpolated image from Surfer. Greyscale -14nT 
(black) to +14nT (white), displayed on LiDAR base. 
 
Figure 9. Gradiometer data (from both instruments) as 
interpolated image from Surfer. Greyscale -28nT 
(black) to +28nT (white), displayed on LiDAR base. 
 
Figure 10. Summary interpretation.  
Green – geophysical evidence for ditches. 
Khaki tone – topographic evidence for bank 
Khaki lines – slight topographical evidence for banks 
Brown line – geophysical evidence for ditch of field 
boundary 
Narrow black lines – geophysical evidence for 
cultivation 
Thick black lines – ferrous pipes 
Pink tone – extent of disturbed occupation material and 
features 
 



280500 280550 280600 280650 280700 280750 280800

186400

186450

186500

186550

186600

186650

186700

186750

Figure 1



280500 280550 280600 280650 280700 280750 280800

186400

186450

186500

186550

186600

186650

186700

186750

Figure 2



Figure 3



280500 280550 280600 280650 280700 280750 280800

186400

186450

186500

186550

186600

186650

186700

186750

Figure 4

-10 -5 0 5 10



280500 280550 280600 280650 280700 280750 280800

186400

186450

186500

186550

186600

186650

186700

186750

Figure 5

-10 -5 0 5 10



280500 280550 280600 280650 280700 280750 280800

186400

186450

186500

186550

186600

186650

186700

186750

-2 -1 0 1 2

Figure 6



280500 280550 280600 280650 280700 280750 280800

186400

186450

186500

186550

186600

186650

186700

186750

-6 -4 -2 0 2 4 6

Figure 7



280500 280550 280600 280650 280700 280750 280800

186400

186450

186500

186550

186600

186650

186700

186750

-10 -5 0 5 10

Figure 8



280500 280550 280600 280650 280700 280750 280800

186400

186450

186500

186550

186600

186650

186700

186750

-20 -10 0 10 20

Figure 9



280500 280550 280600 280650 280700 280750 280800

186400

186450

186500

186550

186600

186650

186700

186750

Figure 10

entrance?

field boundary

platform

reservoir



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 GeoArch 
 

 
geoarchaeological, archaeometallurgical & geophysical investigations 

 
 

 
 
 
 
 
 

Office: 
Mobile: 

Fax: 

 
Unit 6, 

 Western Industrial Estate, 
 Caerphilly, 

CF83 1BQ 
 

029 20881431 
07802 413704 
08700 547366 

 E-Mail:  
Web: 

Tim.Young@GeoArch.co.uk 
www.GeoArch.co.uk 

 


