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Abstract
Roman structures were observed within Durley Hill cemetery Keynsham in the
1870’s and there were formal excavations in the 1920’s, which extended to the far
side of the road embankment (dating from the 1820’s) next to the cemetery. There has
been some suspicion that the structure beyond the embankment had not been correctly
located with respect to those found in the cemetery as there is no line of sight between
the two. The survey described here was done in January 2017 and was intended to
identify features on the opposite side of the road embankment and locate them with
respect to the structures in the cemetery. Twin-probe resistance was used for the
survey, and this showed the structures excavated in the 1920’s, as well as a possible
conduit and structure to the south-west and a long structure to the east, possibly of
later date. Location of features was limited to an accuracy of no better than 5 m, but
this was sufficient to show that the original 1920’s plans were misaligned by about
10m.
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Preface
In January 2017, a geophysical survey was undertaken to cover specific parts of
Spinney Close, Keynsham.
The primary aim of this project was to establish the exact position and accurately
record the south west corner of the Roman structure where it protrudes through the
road embankment and into the field, and secondly to demonstrate if there are other
unknown buildings, ditches and culverts in this location.
The survey not only revealed the true location of the Roman building and its rooms
excavated by Bullied and Horne between 1922 to 1924 distinguished on their plan
by the letters ‘U’, ‘V’, ‘W’, but also identified and revealed other buildings,
possible boundary walls and other features which may be part of the Roman
complex.
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Introduction

1.1 Location
The site was at the north-west end of the field (Spinney Close) to the south of the road
embankment which carries the A4175 north from Keynsham to Hick’s Gate, opposite
Keynsham Cemetery. The location is shown in figure 1. Grid reference is ST 647693.

Figure 1.1. Location map. Grey square on bottom map shows area of interest.
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1.2 Dates
The survey was conducted on 24th and 25th January, 2017.

1.3 Personnel
The project was led by Robin Holley, with John Oswin as technical director. Janet
Pryke, John Richards, Lawrie Scott, Chris Higgs and Wendy Russ helped with the
survey.

1.4 Scope
This paper covers only a detailed report of the geophysical survey of 24 _25th January
2017, although reference may be made to earlier surveys already reported and reports
from the excavations by Bulleid and Horne in the 1920’s.

1.5 Background
In 1877 the first vestiges of a large Roman building were identified during the
construction of the mortuary chapels in the newly planned Durley Hill cemetery at
Keynsham. As internments progressed, further substantial remains were located.
Eventually, during the early 1920’s, as more remains and mosaic floors were being
cut through by graves, Keynsham Parish Council permitted two antiquaries, Arthur
Bulleid and Ethelbert Horne, members of the Society of Antiquaries of London, to
investigate and record what they could between 1922 and 1924. Bullied and Horn
published their discoveries in 1926.
What they revealed proved to be one of the most spectacular Roman buildings to have
been discovered in Britain. The building is ranged around the largest court of any
rural Roman building in the country and was embellished with exotically designed
rooms at either end of its main west wing, still to this day unmatched by any other
known Romano-British site. Mosaic panels recovered from the elaborate south-west
corner have recently gone on permanent public display in the new Keynsham Civic
Centre.
In 1998, before the development of an extension to the Keynsham cemetery, an
archaeological evaluation of the site was undertaken by The Avon Archaeology Unit,
who identified a small part of a previously unknown but substantial structure. This
discovery, along with other minor archaeological features, led to that area of the new
cemetery being set aside from future burials.
A geophysical survey was undertaken by BACAS 2013/2014 across areas in the
cemetery where access was allowed, especially away from known internment
areas. This showed clear evidence of stone structure.
In 2005 David Sabin and Kerry Donaldson (Archaeological Surveys) had been
commissioned by Wessex Archaeology to carry out a geophysical survey along a line
20 m out from the bottom of the embankment in the northern edge of Spinney Close
where the proposed Bristol northern relief water main could be sited. The results
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showed the wing of the Roman building protruding out from the embankment in a
slightly different position from where it was thought to be. Other banks, ditches and
possible walls were also recovered by their survey.
Having studied the various reports, along with an evaluation of Bulleid and Horne’s
published plan of the site, concerns have been raised about the accuracy and precise
alignment of this building. The geophysical survey undertaken in January 2017 could
help to clarify these questions.
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Method

2.1 Gridding
One grid point was known to high precision, as was a further point in the field. This
provided an alignment which ran out into the field, where the area of greatest interest
was known to be close to the embankment. The high precision grid point was on the
edge of the embankment, so a new line was extended along the edge of the
embankment, a metre or more from the edge of the plough, in order to get maximum
coverage of the area of interest.
The line was initially 100 m long, providing five grid squares of 20 m. On the second
day, the partial grid square to the north-west, up to the end wall, was surveyed, as well
as a second line of grids to the south-west. The initial line was also extended southeast another 20 m to allow two extra grid squares to be completed.
The grid layout is shown below in figure 2.1.

Figure 2.1.
Final layout of grids. The embankment is just on the right hand edge. The
coloured arrows indicate start point and direction for each resistance meter, blue arrows for the
TR meter, and red arrows for the RM meter. Grids 401 to 405 were day 1’s work.
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Starting in the corner of the grid as indicated in figure 2.1, 1 m in from the left line,
and finishing on the right line, allowed the survey to encroach a little way up the
embankment, to probe for structures as far as possible. However, it was identified that
the embankment was extremely stony and archaeology would have been masked.

2.2 Equipment
Grids 401 to 405 were completed on day one. The resistance at the first point of grid
401 was set to 20 Ω. These grids were surveyed using the RM15 twin-probe resistance
meter. Five more grids were added using this machine on the second day. These are
identified in figure 2.2 by the crossed red arrows (zig-zag data download). Three grid
squares were also surveyed on day 2 using the TR/CIA twin probe resistance meter.
These grids are shown by blue arrows (parallel data download)
For each machine, readings were taken at 0.5 m intervals along lines 1 m apart, giving
800 readings per grid square.
National grid references were measured with a hand-held Garmin Etrex meter. This
normally only claims 5 m accuracy (1 m precision) on the day, owning to poor
satellite coverage, the reading was even less precise.

2.3 Software
Resistance data was downloaded via BACAS-proprietary software and mapped
and processed using INSITE v3. Some extra processing of the data was also done
using Microsoft Excel spreadsheets.
Plots were mapped using QGIS geographical information software, based on freedownload Ordnance Survey map (detail equivalent to 1:50000 scale) and
Environment Agency free-download LiDAR data (1 m resolution). Other plans were
geo-referenced to these or to other plans already geo-referenced.

2.4 Constraints
Only two days had been set aside for this exercise. This limited the number of grids
which could be surveyed, especially given the extremely muddy conditions. The field
had winter wheat just showing, which did not cover much ground. Consequently
equipment, markers and tapes became rapidly caked in tenacious clay. This caused a
serious degradation in performance, as it became very difficult to see the half-metre
markers, and therefore some readings were lost.
The accuracy of GPS readings were also less than adequate for the requirements and
a high-accuracy dynamic GNSS was not available. Only one point on the grid and
two other field points could be identified to high accuracy and these were used for
geo-referencing, but were all at one end of the field, so errors could have mounted
towards the southern end of the survey. Nonetheless, it was considered better to lay
out the grids for maximum coverage of the most critical areas, rather than repeat the
grid pattern which had been used in the previous magnetometer survey, which veered
further away from the embankment?
There were also limitations in geo-referencing against a small-scale Ordnance
Survey map with limited detail.
5

Locational accuracy of structures discovered is likely to be no better than 5 m,
whereas ideally an accuracy of 1 m would be preferred for comparing geophysical
results with plans from excavation reports. This does limit the validity of this
exercise, but the grid used was measured in and can be reinstated if the chance arises
to measure it in with equipment of higher accuracy.

6

3

Results

A greyscale plot of the resistance survey is shown below in two versions in figure 3.1.
This is because the very strong signals along the western edge tended to mask weaker,
but just as important, detail in the centre and east of the area. In one case, getting a
clear picture in one grid square alone would mean fading out detail in the same
square. Various settings of contrast and relative level were tried, and even though no
attempt was made to achieve edge-matching of squares, but even these involved some
compromise, so it was considered best to show more than one version of the plot, so
that best visibility could be obtained for all features.

Figure 3.1. Greyscale plots of resistance survey. Left centre adjusted either to show details of
building or of culvert.

The most obvious feature is a pair of strong lines top left, with interconnections,
possibly representing a narrow building. It is possible they are just a pair of walls.
This is under a small area of the field left as grass and not ploughed, standing some 1
m higher than the plough soil. The building is unlikely to be Roman and could easily
be much later.
A line appears as if from an apparent wellhead and continues diagonally towards a
feature bottom right where it terminates; apparently some form of masonry structure,
possibly a cistern or a detached building.
The structure of principal interest is mid right. This is the corner wing of the ‘villa’
excavated in the 1920 s. Some internal detail can be made out as can an apse at the
(grid) north end.
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The thin dark line along the right edge of the plot is the edge of the embankment,
suggesting it has a lot of stone in its construction; consequently no benefit would
be gained by looking higher up the bank.
In order to get most out of the survey, the results have also been displayed in colour to
reveal more detail. This is shown below as figure 3.2.

Figure 3.2. Colour scale version of resistance plot.

The strength of the ‘well-head’ signal has again been sacrificed to gain clarity for the
narrow structure on the left, but it is still visible. More detail can be seen of the
structure at bottom right.
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A thin line heading diagonally at the top of the plot maybe a drain, but its age is not
known. It appears to be associated with the narrow building on the left.
Parts of the plot have also been analysed using Microsoft XL and plots prepared
giving a linear-scale resistance display (as opposed to the logarithmic scale used by
INSITE), with the scale set to give maximum detail in the area of interest. Figure 3.3
shows the central portion of the plot (grids 402, 403, 408, 409 in figure 2.1) with
linear scale set between 15 and 45 Ω in 1 Ω steps.

Figure 3.3. Central portion of resistance plot using colour linear resistance scale. 40 m square.

On the left, the narrow structure can be seen, apparently with two walls and interconnections. It runs parallel to the road beyond the field. Conditions did not allow the
survey of the partial grids further to the left, up to the field edge. The ‘well-head’ can
be seen as a brown feature at the bottom of the plot. This part of the field surface was
noticeably wetter than the plough surface in general. The ‘villa wing’ can be seen
with some clarity on the right, but it is a much weaker feature than the narrow
building.
The right half of figure 3.3 has therefore been re-processed in XL to optimise the view
of the ‘villa wing’. The scale has been reset from 20 Ω to 30 Ω in 0.5 Ω steps. The left
half of the plot has been blanked out to avoid overload.
The ‘villa wing’ appears in some detail, apparently with at least two rooms, that to
the south showing higher values than its surrounding walls with possible projections
to west and north-west. It should be noted that this structure has previously been
excavated, so relationship between measurement and structure may not be so simple.
It maybe that stones removed in excavation could have been placed back within the
structure.
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In figure 3.5, the ‘well-head’ is just beyond, top left corner of the plot, but the
‘conduit’ can be seen clearly extending diagonally east apparently entering a
triangular or trapezoidal structure. There may be some loss of definition of its lower
north edge as it merges into the embankment.
Figure 3.4. Right hand portion of figure 3.3 (grids 402, 403) displayed with fine linear scale to show
detail of ‘villa wing’

A similar plot has also been prepared using grids 404, 405 at the same resistance scale
to show details of the lower structure.

Figure 3.5.
Grids 404,
405,
Showing
‘conduit’
and lower
structure.
Plot is 20 m
by 40m.

10

4

Locating the Wing

It was not sufficient just to observe features by geophysical methods. In this exercise
it has been important to be able to locate those features relative to the location of
reported structures in the cemetery, on the other side of the road. The two sites are on
opposite sides of a high embankment consequently line-of-sight does not work here.
A more robust method would be by geo-referencing survey results on both sites to
the British National Grid. This could only be achieved with full satellite-referencing
with dynamic ground correction, and such techniques are beyond the resources of the
Bath and Camerton Archaeological Society.
Even with such equipment, accuracy may be compromised by the ‘small sky’ here,
with nearby higher ground and tree canopy obscuring contact with satellites. This
could mean that accurate readings could only be obtained by recording locations well
out from the embankment on both sides and measuring grid square corners from these
points using electronic distance meter (edm).
The previous magnetometry survey by a professional company did have access to
high accuracy satellite equipment (Sabin and Donaldson, 2005) and a number of grid
square corners do have national grid coordinates and these were available on this
project. However, only one point of the original grid was used in this survey. It was
considered more important to establish a new grid closer to the embankment to detect
more of the structure believed to be there.
During this survey, grid square corners were only geo-located using a hand-held
satellite tracking device, and a number of points around the field and embankment
were also geo-located. This was intended to position the field on the map, so that the
geophysics could be located accurately. The single grid point and two points in the
field known to high accuracy,were included for reference. The device was only
accurate to 5m at best, but conditions during the survey meant it did not achieve that
accuracy.
Geo-referencing was further degraded by limitations in the digital maps available.
Free-issue Ordnance Survey maps are only detailed equivalent to their 1:50000 series,
and these gave insufficient detail to allow very accurate mapping of larger scale plans
on to the Ordnance Survey base map.
LiDAR (1 m resolution) was also used so that features could be picked up by sudden
changes in contour. This was found to be a useful way of seeing the lie of the land and
gave a good idea of the accuracy of the geo-referencing.
The plan relating the features found in this resistance survey, to the structures
recorded in the cemetery is shown in figure 4.1. The figure was constructed in QGIS
in the following way:


Free-issue Ordnance Survey map for 10 km square ST66 was used as base.
This had detail equivalent only to 1:50000 maps.
Available free-issue LiDAR (1 m resolution) for ST6469 was overlaid on this
and used to generate contours at 1 m height intervals.
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A plan of the cemetery was obtained from the ‘Bristol – know your place’
website. This was geo-referenced as accurately as possible to the base
map visually, but this led to some loss of accuracy.
A plan originating from Bulleid and Horne’s work of the 1920’s, showing
their plan of the ‘villa’ with respect to cemetery features was then georeferenced to the cemetery plan visually, leading to further loss of
accuracy. This plan has been amended to show the building in the new
cemetery area located by geophysics in 2013.
The measured grid point plan was geo-referenced using the three highaccuracy points. Note that these were all at the northern end of the plot, so that
any inaccuracy here could lead to distortion or rotation of the southern end of
the grid.
The geophysics plot was then geo-referenced to the grid point plan visually.

In all, it would be unwise to claim location accuracy, absolute or relative, of better
than 5 m, and this figure may be optimistic.

Figure 4.1. Overlay of resistance survey results on plan of villa and cemetery. 1 m contours added
via LiDAR data.

It can be seen in figure 4.1 that the resistance survey is not located to high accuracy,
as it appears to extend up the embankment, but this does not represent more than 5 m
in plan.
The result most noticeable is that the location of the ‘villa wing’ as indicated by the
resistance survey, is significantly further to the north-west of where it was located
by Bulleid and Horne. Allowing for the possible inaccuracy in the relationship of
plan to geophysics, this indicates a major error on the earlier plan in the region of 20
m. Within the limits that can be observed, the alignment between the wing in its
measured position (Bulleid and Horne 1926), and the building found in 2013 would
now be parallel to the north-east wing of the main building.
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Note that the narrow building on the south side of the field follows a different
alignment, approximately diagonal to the ‘villa’ axis. This makes it less likely to be
part of the Roman complex, although it has a similar long, narrow form. It is a pity
that the survey did not reach the end of this building so that it was better defined.
However, this portion of the field was left grassy, so it is likely that the grassed area
covers only the building. Surveying the partial grids up to the hedge line may
therefore have been sufficient enough to cover it, but time and conditions did not
permit this.
There is no obvious spatial relationship between the lower feature and the ‘villa’, but
it does appear to be a water feature with a conduit from a wellhead running into it. It
is most likely to be Roman and linked to the ‘villa’ but that cannot be proven without
excavation. The area below this structure appeared blank. Another 20 m extension of
the survey area would have taken us down on to the flat floodplain.

Figure 4.2. Magnetometry survey, courtesy of Archaeological Surveys Ltd. This survey was
geolocated accurately but used a different grid orientation. That marked as ‘boundary wall?’ is
seen in resistance to be a conduit. The villa wing is shown only as an area of magnetic
disturbance.

Comparison with the magnetometry plan produced previously, shown as figure 4.2,
courtesy of Archaeological Surveys Ltd; suggest that what was interpreted as a
possible boundary wall is probably the conduit from the wellhead, with the newly
found lower structure visible only as disturbance below it.
The line marked as ‘enclosure ditch?’ was not seen in the resistance survey, but
may have been just below the area surveyed.
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The area of most interest, the ‘villa wing’, is most likely the area of disturbance some
10 to 20 m north-west of the position shown on the 1926 plan. This could not be
determined from magnetometry alone, but support from the new resistance survey
strengthens the case and suggests again that the ‘wing’ was drawn in 1926 too far to
the south-east, possibly by as much as 20 m.
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Discussion

While the resistance survey produced very good and intriguing results despite the
adverse conditions, locating the features found with reference to the known structures
on the other side of the road, was frustratingly difficult. Resources for better
locations were not available. However, the grid was mapped and can be
reconstructed, so it is quite possible to return to obtain better data if the right facilities
were there.
The magnetometry survey conducted some years ago was accurately geo-located, but
on a slightly different grid alignment. Magnetometry did not produce an identifiable
view of the ‘wing’ but there is an area of disturbance which is very close to where the
‘wing’ was seen in the resistance survey, even allowing for its limited geo-location.
These in combination suggest that the original drawing of this ‘wing’ in 1926 was
inaccurate by 20 m or more. But this is an indication borne by two sets of
circumstantial evidence, appearing to agree rather than an absolute accurate
statement.
It appears from Bulleid and Horne’s report that they found the site equally difficult
to survey, with cemetery use and the road embankment both covering much of the
monument and blocking out sight-lines, and it appears from these results that they
did not accurately locate the south-west wing with respect to the main part of the
structure. However, our results, at present are not good enough to prove that
conclusively.
In theory it would be possible to use the society’s edm set up by the road side and
survey into the cemetery and then survey into the field opposite, establish fixed points
in each and then perform detailed surveys in each area separately based on the same
grid. However, in practice, this could be too dangerous. It could have been done in the
1920’s with a theodolite, but there is now far too much traffic on that road for safe
surveying on the embankment. It is also difficult to find points giving good sightlines
either side from the road, given the tree canopy.
The best way to get improved geo-location would be the use of a full dynamic
ground- referenced global satellite survey system, surveying each side of the road
separately, but it has already been pointed out that the tree canopy and limited sky
visibility may degrade the performance of such a system, so it may only be possible
to survey in fixed points and use an edm to do the detailed survey each side of the
road from those fixed points.
However, that would leave a problem with accurate geo-location for the structures in
the cemetery. Apart from the small structure located in 2013, these are only known
from the plans produced at the time of the excavation, showing Roman features
relative to the ground plan of the cemetery. This means that it is the points on the
ground plan of the cemetery that have to be accurately located, and it must be
assumed that the plan of the Roman features was drawn accurately with respect to
these, and incorporation of this plan into reports has not caused any distortion.
The major problem to solve is the availability of a large scale digital map of the
cemetery, not just a picture of the map produced digitally, so that the plan can be laid
down directly with the correct coordinates using QGIS. This requires free access to
15

large scale Ordnance Survey plans, at a scale equivalent to 1:2500 or at least 1:10000.
Such maps are available through EDINA but are not general issue.
The resistance survey has produced an excellent plan of the area to the south-west of
the road and adds much that was not known before. It also enhances the earlier
magnetometry survey, which was accurately located, by allowing identification of
features which could be seen magnetically, but not clearly. Widening the survey area
to 40 m also introduced much new information to help with interpretation.
It would be possible to learn more about these features using existing equipment if
time were available and ground conditions better. Deploying any equipment in
Spinney Close under current conditions (February 2017), ground cover and wetness,
would just clog it all in mud, and there would also be safety issues in carrying heavier
items into the field.
The following work could be done to enhance the geophysical survey: Extending the area of the survey a little in standard 20 m squares. There are
only a few more squares which could be surveyed before reaching the
floodplain, but it would delimit the building on the west of the field and
possibly help to identify it, and check to see if any retaining wall or ditch (as
suggested by the magnetometry) enclosed the ‘villa’ complex. Any survey
should include partial grids at field edges.
 Re-surveying some resistance grids in double-density 10 m squares. This
would give higher resolution views of the known structures, particularly the
new lower structure.
 Doing resistivity profiles on the structures to assess their depth below surface
and the height upstanding of these structures.
 Radar survey over the structures to increase the resolution and definition of
these features.
However, these are only worth doing if the geo-location can be improved, so any
further activity at this site, and only when ground conditions are suitable, requires
three inputs to make it worthwhile:



Enhancing the geophysical survey, as outlined above.
Reinstating the grid in Spinney Close and geo-locating it accurately, to
better than 1 m, using satellite equipment of greater sophistication
Providing higher resolution, large scale Ordnance Survey digital maps
covering the cemetery and immediate surrounding area.

There is no point in taking this survey further unless all three issues are addressed as a
single linked issue.
It may be worth studying the structure at the extreme north-west end of the field. It
seems to be some form of high-walled polygonal enclosure. Its condition is
deteriorating, so it needs identifying while it is still intact. The wall of this structure
visible in the field is shown in figure 5.1.
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Figure 5.1. Wall of polygonal enclosure, as seen within the field. The purpose of this structure is
not known, but it is worthy of a check. The red-and-white stick, strongly shadowed, bottom
centre, aligns with the new resistance grid, through the one point, accurately known, in common
with the magnetometry grid.
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Appendix A

Details for reassembling grid

The drawing below gives dimensions to enable the resistance survey grid to be reassembled from the two corners at the north-western end. The 5.9 m dimension is
from the point shown in figure 5.1 to the end wooden post of the fence which runs
along the lower part of the embankment. The road itself is higher up, at the top of the
embankment. The wall ends at the gateway into the field.

Figure A1. Dimensions for laying out grid.
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Appendix B

Structures in relation to the grid

Shown below is the output of the resistance survey overlaid with the grid squares. As
the corners of these squares can be re-instated using the dimensions given in
Appendix A, the positions of any of the buried features can be located on the field
surface by measuring from the appropriate grid square corners.

Figure B1

Resistance output overlaid with the grid squares.
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