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Abstract
An archaeological geophysical survey was undertaken at Easton Royal in the Vale of
Pewsey, Wiltshire in March 2014 to try to identify earthworks resulting from the
defunct Holy Trinity Priory. Both magnetometry and resistance techniques were tried,
but the soil did not respond to magnetometry. The resistance survey picked up
features in a satisfactory way but because of the slow rate of progress of the
technique, only a relatively small area could be surveyed in the time available. Within
the area surveyed, no structures could be attributed to the priory, although a number
of observations could be made about other features.
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Introduction

1.1

Location

The village of Easton Royal is in Wiltshire, some 10 km south of Marlborough, 2 km
west of Burbage, at the eastern end of the Vale of Pewsey. The site investigated was
in the fields opposite the parish church, SU 207 604.
Figure 1.1 gives the village location, and figure 1.2 shows the location of the survey
area in relation to the village.
The site is on flat ground, geologically on greensand. There is a stream some 500 m to
the south but no river close by.

Figure 1.1 Easton Royal, Wiltshire, location.

1

Figure 1.2. Survey site within Easton Royal.

1.2

Dates of Survey

The survey was conducted between March 5th and March 19th 2014.

1.3

Resources

The survey was project led by Robin Holley of the Archaeological + Historical
Landscape Research Group and its members. Technical supervision was provided by
Dr John Oswin MA PhD CSci of the Bath and Camerton Archaeological Society
(bacas), and that society also provided the technical equipment.
The survey was supported by the Easton Royal Heritage Society with funding
provided by the Heritage Lottery Fund.

1.4

Background

Easton Royal was the site of a Trinitarian Priory (Holley; 2014, Bathe and Holley
ND). The site of the priory was known to be separate from the parish church, but the
whereabouts of its buildings was not known. The survey was a quest to locate the
buildings amongst the earthworks in the field opposite the church.
Extensive historical searches had been made and deskwork surveys included map
regression, lidar and aerial photograph studies. The lidar is shown in figure 1.3 and an
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overhead aerial photograph is shown in figure 1.4 (Bache and Holley, ND). Both of
these show extensive earthworks to the east of the church (these are also clearly
visible on the ground), although over much of the area, these earthworks appeared to
be of agricultural rather than structural origin.

Figure 1.3. Easton Royal earthworks. Lidar.

Figure 1.4. Easton Royal Earthworks. Aerial photograph, 1983.
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1.5

Scope

This report describes only the geophysics survey conducted in March 2014, and the
results from it, although comparison will be made with mapping, lidar and aerial
photography where appropriate during discussion.
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2

Method

2.1

Gridding

In order to conduct the survey, the field was gridded out into 20 m squares. This had
been done in advance of the survey. The grid was intended to fit the field boundaries,
but fortuitously was almost exactly on compass bearing 90 °, providing an east-west
alignment for 300 m from the road. The gridding also extended south, although near
the road, this involved measuring through two barbed wire fences which protected the
path to the detached graveyard. Towards the eastern end, the gridding also extended
slightly to the north as the field widened.
Grid numbers as surveyed are shown in the layout plans in appendix A. On some
days, two resistance meters were used so each was downloaded completely in turn,
and each operated in separate areas. Note that three grids had relevant areas on either
side of the pathway. These had to be measured using the same instrument as separate
grids and then joined together later.
Readings were taken along north-south traverses, starting at the south-west of each
grid and progressing eastwards. In accordance with bacas practice, the first survey
line was 1 m east of the grid corner so the last line finished on the eastern edge of the
grid. Readings were started for each line 1 reading north of the south base line and
finished on the northern base line. This ensured that there was no hiatus or overlap
between grids, and is shown in figure 5.8 (c), p 115 of Oswin 2009.

2.2

Magnetometer

The magnetometer used was a Bartington 601-2 dual fluxgate gradiometer, illustrated
in figure 2.1. Readings were taken at four per metre along north-south traverses, along
lines 1 m apart, giving 1600 readings per 20 m square. The machine effectively
measures two lines simultaneously, allowing a rapid rate of progress, up to 2 ha/day.

Figure 2.1. Magnetometer: Bartington fluxgate gradiometer.
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2.3

Twin probe resistance

The principal instrument used was a Geoscan RM15D with frame probes set at 0.5 m
separation. This gave it nominally 0.5 m depth penetration, although in practice, stone
at greater depth can be detected. The instrument is shown in figure 2.2. Readings were
taken at two per metre along north-south traverses, lines 1 m apart, giving 800
readings per 20 m grid square.

Figure 2.2. Twin probe resistance: Geoscan RM15D
Note that the rate of progress with this type of machine is much slower, giving an area
cover of approximately 0.25 ha/day.
A second resistance meter, a TR/CIA was also available and used simultaneously
when there sufficient team members, although the two machines were kept well
separated to avoid cross-talk. The TR/CIA was superficially similar in appearance and
in operation, but there were a number of small differences in operation. The TR/CIA
meter is shown in figure 2.3.

Figure 2.3. Twin probe resistance: TR/CIA
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2.4

Software

INSITE v3 (1994) was used as the principal analysis software. This is now regarded
as obsolete but is still preferred by bacas because of its very versatile grid mapping
capabilities and its visual approach.
bacas has developed its own proprietary software to allow the twin probe resistance
meters to be downloaded to computer and then the data imported into INSITE.
The magnetometer was downloaded to computer using Bartington proprietary
software, then passed through bacas proprietary de-stripe (zero median) software
before being imported into INSITE.
Where it was necessary, partial grids measured using the TR/CIA device on either
side of the path to the detached graveyard were joined together using a routine based
on an XL spreadsheet.

2.5

Limitations

An intermittent electrical wiring problem dogged the TR/CIA meter during the
survey, and although it was generally possible to detect and delete false readings
caused by this fault, a number of spikes slipped into the processing software. It was
possible to negate the effects of many of these spikes by processing them out, but this
left gaps in the true data leading to a loss of detail.
Note that the best way to see anomalies is always on the computer screen during
processing. Obviously, this report can only include print-out and there may be some
loss of definition, especially in any screen versions of the report.
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3

Results

3.1

Magnetometer

Unfortunately, the soils (greensand) were not susceptible to magnetic variation, so the
magnetometer proved ineffective. A plot of the magnetometry (operated on the first
day of survey only) is shown in figure 3.1. Most signals observed were negativegoing (other than any due to metal spikes) so the plot scale has been reversed to show
dark for negative signals. Even so, very little is evident from this survey, and the rest
of this report will concentrate on resistance results. Note that the western area of the
plot was plagued by interference from a number of iron water pipes crossing the
survey area.

Figure 3.1. Magnetometer plot.

3.2

Twin Probe Resistance

The results of the resistance survey are shown in figure 3.2. This method proved
effective, although the area covered was limited by the much slower rate of progress,
even using two machines. This made it more important to chase earthworks than to
provide uniform coverage. Spikes caused by an intermittent wiring problem in the
TR/CIA machine have generally been processed out, although a number remain as
black dots.

Figure 3.2. Twin probe resistance plot.
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The area to the west was more bland than the eastern area and the water pipelines can
be seen as whiter lines across the grey. This was generally the area surveyed by the
TR/CIA device, but this in itself is not due to any shortcoming in the instrument.
Typical values of resistance here were around 20 Ω whereas further east where the
earthworks were more evident, values were typically in the range 30 to 50 Ω.

Figure 3.3. Twin probe resistance plot annotated.
In the western area, there are a couple of possible building sites, indicated by [1] in
figure 3.3. To the north and east of the detached graveyard [2], stronger readings
reflect the visibility of the earthworks.
High readings in a rectangular form [3] appear to emerge from the graveyard on its
north side, and this may represent a building, although there is no recorded tradition
of grave diggers encountering masonry. To the north of this, lines of high and then
low readings [4] appear to indicate a linear feature continuing to the east.
To the east, there appear to be two rectangular plots [5], aligned some 10 ° west of
north, each approximately 60 m by 30 m, surrounded by a wall, with ditches to north
and south and between. A walled ditch runs to the east, and its wall terminates the
ditch between, suggesting a later date [6]. The northern plot appears to have a
building platform [7] at its western end, extending most of the width of the plot. The
southern plot has a more confused interior, although there are signs of possible
internal structures.
The eastern terminating ditch is also a strong feature on the ground, and beyond this,
the ground is less disturbed, and the resistance plot less pronounced [8]. An area was
left unsurveyed as time was pressing to survey more marked areas. However, there
may be features to find in this area.
To the east of this, the survey included the north-west corner of a long (north-south)
rectangular enclosure. This appeared to have a wall-ditch-wall boundary [9].
Significantly, this appears to have rounded corners, giving the feature the playingcard shape often associated with Roman military sites, and making it distinct from the
features [5] described earlier. This would need a much larger area surveyed to provide
any more indication of its purpose.
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4

Discussion

4.1

Comment

The inscrutability of these greensand soils to magnetometry made for a great
reduction in the area which could be surveyed, as it meant that only much slower
resistance measurement techniques could be used, although this did prove to be a
useful way of interrogating the ground.
In general, however, the features found by resistance matched the earthworks visible
on the ground, although the survey could provide extra detail. Figure 4.1 shows the
resistance survey in comparison with the lidar, which shows the earthworks better
than the aerial photographs. Figure 4.2 shows the lidar over a more extended area.
Many of the earthwork features appear to be of agricultural origin; some are akin to
water meadows; but there are structural features of more interest. In particular, the
long rectangular enclosure needs to be surveyed in full, and the in area to the west of
the detached graveyard, earthworks continue south of the extent of the resistance
survey to date.

Figure 4.1. Comparison of twin probe resistance survey with lidar.
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Figure 4.2. Lidar survey showing earthworks at Easton Royal.
Beyond these, to the east of the rectangular enclosure there are features which need
geophysical survey. Indeed, this is the area marked as site of the priory on the
Ordnance Survey map of 1900 (Holley, 2014). However, the rectangular bank
followed more of a Roman format. The small field to the north, that immediately east
of the school playground is also rich in earthworks and should be included in any
geophysical survey.
The lidar (figure 4.2) also shows areas of earthworks in other parts of the village,
notably south-west from the church, but these areas are considered to be beyond the
scope of this study.
Within the area surveyed by resistance, a number of features were observed, but none
of these could be considered to be the site of the Trinitarian priory, the original target
of this study. However, the area surveyed was small, and needs to be greatly extended
before the presence of priory buildings can be confirmed or denied.

4.2

Recommendations

The survey area needs to be much extended. The survey need only use twin-probe
resistance as magnetometry proved ineffective on these soils. However, sufficient
number of operators should be mustered to ensure that two meters can be used on the
site at all times on different parts of the site.
If possible, the existing grid should be established within 0.2 m. If that is not possible,
new grids should be laid out at the peripheries of the existing grid and sufficient
overlap arranged to ensure that there is no hiatus.
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The half metre spacing of frame probes is very convenient for use and seems to
provide sufficient ground penetration depth. There is no need for wider spacing.
These areas need to be surveyed, considered in order from highest priority:1 The long north-south rectangular feature needs to be fully surveyed inside and
around its edges.
2 The survey area west of the detached graveyard needs to be extended southwards.
3 The small field behind the school playground, to the north of the current survey
area, needs to be surveyed in full.
4 An area to the east of the rectangular enclosure needs to be subject to survey.
5 Intermediate areas, for instance to the south-east of the detached graveyard, and
between the two blocks of the existing survey, should be filled in.
Until these areas are surveyed, it would not be possible to say with any certainty
whether any remains of the Trinitarian priory have been found.
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Appendix A

Details of Gridding

The grid arrangement was set up and was in place at the start of the survey. The grid
was based on 20 m squares. The grid axis was aligned very close to east – west.
Each instrument started at the south-west heading north on its first traverse. Grid
squares were set up for survey in accordance with figure5.8 (c), p115 in Oswin, 2009.
Lines were started one mark north of the southern baseline and finished on the
northern baseline. The first traverse of each grid started 1 m east of the western edge
and finished on the eastern edge. This ensured grids meshed together with no hiatus or
overlap.
Figure A1 shows the sequence of grid squares for the magnetometer. The arrows mark
the starting point and initial direction of traverse. The blue arrows denote that the data
has already been sorted to parallel in the download process. Note that the de-stripe
software creates two sets of data. The first, prefixed ‘m’, are the raw data. The second,
prefixed ‘d’, are the de-striped data and it is this latter set which has been used in the
processing software. Each data file comprises 1600 readings, 20 lines of 80 points.

Figure A1. Numerical sequence of magnetometer grids.
Figure A2 shows the sequence of downloading grid squares from the resistance
meters. The files are prefixed ‘r’ when downloaded. Each data file comprises 800
points, 20 lines of 40 points. The blue arrows indicate parallel data generated by the
TR/CIA meter. The crossed red arrows indicate zig-zag data downloaded from the
Geoscan RM15D.
Note that grid numbers 6, 7 and 8 were after download combined with grid numbers
27, 28 and 29 so that two parts of the each grid, measured on either side of barbed
wire fences, could be joined together. The joined grids also used the grid numbers 6, 7
and 8 but were suffixed ‘a’ in the raw data sets to distinguish then from the original
downloads. INSITE does not pick up prefixes or suffixes, so these details do not show
on the grid map.
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Figure A2. Numerical sequence of resistance grids as in final plot.
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