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Abstract

Bath and Camerton Archaeological Society undertook geophysical and other surveys at the stone
circles at Stanton Drew, Bath and North East Somerset (BANES), between May and September
2010, in collaboration with the BANES archacologist, Richard Sermon. The surveys were intended
to enhance the knowledge gained by the work carried out the previous year.

The completion of a high data density magnetometer survey over the whole of Stone Close has
added much extra detail, including a new henge entrance, posthole settings and an area of activity
just outside the circle to the south-east. Use of resistance pseudosection profiles, together with an
increased area of twin-probe resistance, has given a greater understanding of the underlying geology
as well as sub-surface features.

In the SSW Circle, an EDM survey has shown how the circle was positioned very deliberately

to occupy the small flat plateau, with views northwards across the other circles towards the River
Chew, westwards to the Cove, and across the valleys to the south and east. The magnetometry
survey has confirmed the results obtained by English Heritage, and may show more detail. In
addition to three post circles, there are anomalies to the north west and north east of the circle, the
latter may be part of an entrance. The arc of positive anomaly around the west of the circle may
be part of a ditch, but it is perhaps more likely to be wall footings, especially as it shows as high
resistance in the resistance survey.

At the Cove, the resistance surveys have added some reinforcement to the interpretation of a long
barrow/chambered tomb, but the results are by no means conclusive. Attributes of length, width
and orientation are consistent with this interpretation, and there may be signs of flanking ditches.

Other work carried out included a photographic survey of all the stones, a geological survey, and
work has started in putting the monument in its geographical context. There is also an analysis of
the archaeoastronomy of Stanton Drew.

In addition to recommendations for the completion of certain work within the scheduled areas, it

is proposed that attention next be given to the surrounding fields to the south, and to Hautville’s
Quoit and the Tyning Stones.
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Preface

Our week of work at Stanton Drew in 2009 produced some very interesting results that were well-
received by eminent archaeologists and the media. We were able to show that we could reproduce
the English Heritage results of the previous decade, and we advanced the theory that the Cove
stones had once been part of a long barrow.

However, the amount of work possible in five days, some of which was in atrocious weather for July,
was very limited. It was obvious we needed to carry out more work, and so in 2010 we returned,
this time for a total of sixteen days. In that time, the BACAS volunteers got through an enormous
amount of work, using magnetometry, mag sus, twin-probe resistance, resistance profiling, and
radar, as well as carrying out EDM surveys and overhead photography of the stones.

In this report, we have brought together the significant results from 2009 together with the
new results from 2010. Vince Simmonds has produced a comprehensive contribution on the
local geology and landscape. Richard Sermon has contributed a valuable re-examination of the
archaeoastronomy of the site. In an appendix, John Oswin examines the results obtained by the
dowser, Paul Daw.

The geophysics equipment used was that belonging to the Bath and Camerton Archaeological
Society (BACAS). Some of this equipment was bought through the generosity of its members, for
some we are indebted to the Heritage Lottery Fund for purchase grants.

John Richards
Stanton Drew project leader, Bath and Camerton Archaeological Society.
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1 Introduction
1.1 Location and sites

The village of Stanton Drew lies in northern Somerset, approximately 10 km south of Bristol city
centre and 15 km west of Bath, on the south bank of the River Chew. The village comes within the
unitary authority of Bath and North East Somerset (BANES). The stone circles lie mainly to the
east of the village in farmland. Figure 1.1 gives detail of its location.

TS,

O BRISTOLS \
f‘i—x

STANTON
DREW

Main Circle

-

Stone Close /
N
00
L

200 Figure 1.1 Stanton

metres .
Drew stone circles—

location map

Within the complex are three stone circles, two avenues, and a ‘cove’. There are also outliers:
Hautville’s Quoit and the Tyning Stones.

The principal site is the Main Circle, which has an avenue leading eastwards from it.

Nearby is the North-East Circle, which has an avenue leading south-east from it. The two avenues
coalesce.
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The two circles and their avenues are all in one field, which is called ‘Stone Close’. In a separate field
is the South-South-West Circle.

West of this, in the pub garden of the Druids Arms, are the three stones known as the Cove.

Well to the west of the monument, 700 m away, there are two stones, the Tyning Stones. They are
known to have been moved in recent times.

To the north-east of the monument, 500 m away across the River Chew, near the Pensford to Chew
Magna road is Hautville’s Quoit.

The location of these component parts are shown below in figure 1.2, a plan produced by Charles
Dymond (1896), a railway surveyor, this still being the best plan of the complex. Dymond’s detailed
plan of the stones will be used as the location basis of this report.

Note that the field layout around the stones has changed from time to time, and the churchyard has
been extended. There has also been ground infill just below the Cove. Changes in field boundaries
may affect the description of the site through the various historical accounts.

1.2 Background to work

Of the three great stone circle complexes of Wessex, Stanton Drew is the least studied. Whereas
Stonehenge had its Gowland, Hawley and Atkinson (Richards 2004), and Avebury had its
Alexander Keiller (Murray 1999) in the early twentieth century, the stones at Stanton Drew have
had no champion to investigate, restore or re-erect them. It was visited by the antiquarians Aubrey
(Aubrey et al 1980) and Stukeley (Stukeley 1776) and the local Reverend John Skinner visited it at
least five times in the early nineteenth century. His efforts led to the first detailed plan, produced by
Crocker in 1826 for Richard Colt Hoare and included in his ‘Modern Wiltshire’ (Hoare 1826).

A paper and a better plan in the Archaeological Journal by William Long (1858) was the start

of a period of interest until the end of the century, with the most useful inputs coming from C
Lloyd Morgan (1887) on the origin of the stones and from Charles Dymond (1896) in surveying.
Dymond’s plan of the stones (fig 1.2) is excellent, and his numbering system for the stones has been
used in this work.

Desultory research was carried out by Grinsell and others (Grinsell 1956; 1994; Grinsell and Kendal
1958; Tratman 1966) in the second half of the twentieth century, but interest in the monument

was rekindled shortly after Grinsell’s death as a result of spectacular geophysical survey results first
proposed by Andrew Young (1996) and carried out by English Heritage (David et al 2004).

Other work has also been done recently by Jodie Lewis of Worcester University (Lewis 2001) but
the site still lacks a detailed, thorough and comprehensive analysis to bring to it the knowledge and
understanding it deserves.

The work reported here extends the geophysical survey beyond that of English Heritage by
demonstrating the capability of newer instruments to detect and investigate more features than have
been studied to date.

Members of the Bath and Camerton Archaeological Society (BACAS), in collaboration with the
Bath and North East Somerset (BANES) county archaeologist, first carried out research on the site
in July 2009. The geophysics work was carried out by BACAS under licences from English Heritage
and was duly reported (Oswin et al 2009; Richards and Oswin 2010).

The amount of work that could be done in one week was naturally limited, but the results were
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well-received and it was decided to do a longer campaign of follow-up work in 2010. This is a
report of that work carried out between May and September 2010.

1.3 Project Objectives

Magnetometry of the south-east quadrant of the main circle in 2009 had shown the capability of
the fluxgate gradiometer used at high density to produce as good an output as the Caesium vapour
magnetometer used by English Heritage in 1997, so this survey was extended to cover the whole of
Stone Close. The resistance survey in 2009 had left the centre of the main circle untouched so this
was also completed in 2010.

Resistance profile results of the South South-West circle in 2009 had proved intriguing, so this stone
circle was subject to survey by all available means.

Profiling was extended across all parts of the site to build up a three-dimensional picture of the
setting,.

The acquisition of ground-penetrating radar by BACAS enabled us to try this technique to provide
three-dimensional data.

An EDM survey of Stone Close and the south south-west circle provided an accurate fix in our grid
for all the stones and enabled us to produce a detailed contour map of the site.

The overhead photography was extended to include all stones.

The survey at the Cove which had shown a possible long barrow was extended into the private
garden of the Druids Arms Inn and also into a portion of the churchyard just beyond the wall.

1.4 Scope of report

This report describes the results of the 2010 survey and combines these with those from the 2009 to
produce an analysis and interpretation of the site based on the geophysical surveys.

The surveys were carried out under English Heritage licences: SAM numbers 22856, 22861, 22862
and BA44. One of these licences authorised work on Hautville’s Quoit, but time did not permit any
work on this site.

Overhead photography of the stones may be included as examples in this report, but the complete
set will be issued separately on media more suited to displaying and transferring photographs.

1.5 Dates

The surveys were carried out over the following dates:-

Session 1; Thursday May 27th to Tuesday June Ist (inclusive)
Session 2; Thursday June 10th to Monday June 14th (inclusive)
Session 3; Friday 16th July to Monday 19th July (inclusive)
Session 4; Sunday September 19th

In all, 16 days were worked.
1.6 Personnel

Bob Whitaker was project director and Robin Holley, deputy project director. The operation was
facilitated and advised by Richard Sermon, archaeologist for BANES.
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The geophysical survey was conducted by BACAS volunteers, led by John Richards, who was
assisted by John Oswin.

The following joined in the survey for various amounts of time:-

Keegan Armstrong, Sally Churchyard, Susie Coggles, Jan Dando, Owen Dicker, Keith Dyke, Chris
Garmston, Kate Henderson, David Henderson, Sonia Heywood, Christine Jones, Roger Kergozou,
David Kerrison, Philipa Kohly, Dave Ladbrook, Tim Lunt, Teresa Marsh, Fiona Medland, Margaret
Nuth, Jane Oosthuizen, Sue Pickering, James Robson, Vince Simmonds, Gill Vickery, and Roger
Wilkes.

The overhead photographs were taken by Keith Turner.
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2 Method

2.1 Numbering of Stones

The numbering scheme used for the stones is based on that in Dymond’s plan (Dymond 1896).
Dymond numbered the stones in four sequences:

e Main Circle and Avenue: 1-35

* North East Circle and Avenue: 1-19
* SSW Circle: 1-12

e Cove: 1-3

For uniqueness, we have added a prefix to each number, M, N, S and C. So M29 is Dymond’s stone
29 in the avenue of the Main Circle.

We have decided to add a stone that lies within the SSW Circle and designated it S13.

One of the two stones we failed to find in 2009, M33, was visible in 2010 at its expected location,
in much shorter grass. The other missing stone, M4, was not visible in 2009 or 2010.

2.2 Gridding

2.2.1 Stone Close

The grid was started from the south-east corner of a distinctive fence post with support struts on the
northern side of the Stone Close field roughly in line with the east side of the Main Circle (figure
2.1). The grid was laid out along a baseline running east-west along the fence. A right angle was
constructed from this to the south using a triangle of sides 40, 40, 56.56, assuming the fence line
to be straight over this distance to the east. The right angle was checked at 20 m and was found
to be accurate. The south line was extended by eye further south to 80 m. A central point, 80 m
south of the start point, was chosen and given an arbitrary grid reference of 1000, 1000. The post
in the north fence was labelled 1000, 1080. This resulted in a line of grid north at bearing 345°
to true compass north. A right angle was constructed at 1000, 1000 to form an east-west line. All
subsequent grids were derived from these lines.

In order to provide a further reference, measurements

were taken from 1000, 1000 to corners of two stones. The
distance to stone M1 was 5.75 m and to stone M30 was
27.45 m. The construction is shown in figure 2.2 and the
corners of the two stones are shown in figures 2.3 and 2.4.
The grid is shown in figure 2.5, superimposed on Dymond’s
(1896) plan which was found to be very accurate.

The BACAS standard grid is 20 m square. Normally,
it starts in the south-west corner with the instrument
heading north. Resistance measurements are taken at
half metre intervals on lines one metre apart. North and
south baselines are made from coloured polypropylene
‘washing’ lines with markings every metre. Marked
ropes are used to guide measurements. The operator
walks north along a rope and back south between ropes.
The first line is 1 m east of the grid corner, the last line
=+ s between grid corners. The first measurement point is
Figure 2.1 Marker by fence post where grid 0.5 m north of the south baseline, the last is on the north

was started. A line was created perpendicular  baseline; thus all grids fit together without overlap.
to the fence.
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Figure 2.3 Measuring in grid point 1000,1000 Figure 2.4 Measuring in grid point 1000,1000
to stone M1 to stone M30

For magnetometry, the same grid pattern is used, but the ropes are replaced by small ‘flags’ placed
on the north baseline, five per grid, and tall plastic pegs on the south baseline. The operator has to
set his pace right to cover the distance in the right time. Heading north, he aims either at a flag or
the gap between them, and south either at a peg or the gap between. The layout of flags and pegs
depends on the instrument used and the number of lines walked.

Note that for a few grids the traverse direction was changed from north-south to west-east. This was
to enable the de-striping software to provide the best enhancement of the data. It was done mainly
along the line of the wire fence at the north so that the wire was nearly parallel to the traverse, and
the iron interference could be cancelled out to the maximum extent. It was also used on one grid

on the western edge, where the line of the ditch was north-south. This was to stop the de-striping
software automatically removing the ditch signal. Details of these and all grids are given in appendix A.

In 2009, one grid was subject to a full magnetic susceptibility survey, but this was at 1 m intervals,
which was insufficient to show detail. In 2010, a number of 6 m squares were laid out around
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Figure 2.5 Overlay of grid in Stone Close on Dymond’s plan
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individual stones, with measurements made at 0.5 m intervals both east and north. Where these are
shown in the analysis, they will be described by the number of the stone at their centre.

The resistivity profiler was used extensively during 2010. Often, this was in long lines constructed from
concatenated sets of measurements. When these are described, the east and north coordinates of both ends
will be used to delimit them. In some cases, parallel profiles were assembled into blocks to provide a three-
dimensional analysis. These blocks will be described by their eastings and northings of their four corners.

A number of small areas were subject to survey by ground-penetrating radar. These areas will also be
described by the eastings and northings of their four corners.

2.2.2 Gridding, South South-west Circle

The grid on Stone Close was transferred up to the south south-west circle by means of EDM, so
it represents ‘flat’ distance rather than ‘over the ground’. It was found that convenient grid points
could be established at 800, 860 and 840, 860 near the north hedge of the field. These two points

were measured in to semi-permanent markers, as follows:-

800, 860
* 16.00 m from northernmost post of west fence, before it joins the north fence. This proved
unreliable as the post was loose, and it was supplemented by a measurement of 7.20 m from the
nearest post on the northern fence.
* 24.80 m from the near north corner of the water trough on the western fence.

840, 860
* 4.62 m from the bottom hinge of the kissing gate
* 10.33 m from the northern gate post of the gate at the northern end of the east hedge.

Using these two positions, the field could be subdivided into conventional 20 m grids, both full
and part. Similar conventions to those described in section 2.2.1 were used for profiling, magnetic
susceptibility and radar.

2.2.3 Gridding, The Cove

During 2010, survey of the possible long barrow extended beyond the public garden of the Druids
Arms into the private garden and also into the north-west corner of the churchyard. The gridding of
public and private gardens could be continuous based on the 2009 grid, but extended northwards.
The northern end of the 2009 grid was set at the east end of the western flower bed in the public
garden, north end, just by the gate into the private garden, but at the lawn edge, not right against
the fence. This is shown in figure 2.6. The baseline extended south for 29m, passing the cherry tree
to the west, and meeting the southern fence. This line is shown in figure 2.7.

Figure 2. 6 North end of Cove grid in 2009.  Figure 2.7 South end of Cove grid in 2009.
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The 2010 grid was constructed as follows: a tape was laid along the line of the 2009 baseline,
northwards from the fifth post (counting from the west end) in the metal fence on the south side
of the pub garden; in 2009 and 2010 this post was marked with blue twine. A peg was inserted at
the 29 m mark, and the distance of the peg measured from the posts of the entrance to the private
garden. The measurements were taken to the nearest corner of each post, and the distances were
0.71 m and 1.46 m to the west and east posts, respectively. The peg was designated as 1000, 1005,
so the grid point 1000, 1000 was 24 m along the tape and 5 m from the peg. The construction is
shown in fig 2.8:

Private Garden

Fence Fence

post —* 133 m *— post
r'y

0.71 m‘

) Lt Pub Garden

1000,1005) —/| #
)

%

a

{1000,1000)
24 m from
(1000,1000) to 5"
_~“fence post in metal
p - fence.

Figure 2.8 Construction of grid at the Cove.

The 2009 resistance survey had been done with spare ropes which had shrunk from 20 m overall to
19.5 m length, so east-west distances were not correct and the final output plans had been modified
to account for this. In 2010, the measurements in the churchyard used full length ropes, but those
in the private garden also used short ropes so that they could be matched to the measurements made
in the public garden.

The churchyard portion is behind a high stone wall from the pub gardens, so there was no
intervisibility, and a new grid had to be established against the north-west wall. The grid in the
churchyard was measured in as follows. The grid was started near a small stone outbuilding, or shed,
mid-way along the western wall. A point was given an arbitrary grid reference of 1000, 1000, and
measured in as 1.56 m from where the shed door abuts the wall, and 1.12 m from the hinge end of
the door. A baseline, 4 m long, was placed in an easterly direction, and its end was measured as 2.55
m from the corner of the shed. The construction is shown in figure 2.9.
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Figure 2.9 Construction of grid in the churchyard.

This grid is also used as reference for magnetic susceptibility and profiles.

An EDM survey of the public garden had been done in June 2009 and extended into the churchyard
in July 2009, before any geophysics. This could not be tied into the main Stone Close grid as there
were no sightlines. The new grid described here has temporarily replaced the 2009 grid. As survey
work continues into the fields to the south, it will be possible in due course to link this grid and also
the churchyard into the Stone Close grid. Gridding in this area is best done while the trees are bare.

2.3 Instruments and Settings

2.3.1 RM15 twin probe resistance meter

The RM15-D twin probe resistance meter was bought by BACAS with assistance from the Heritage
Lottery Fund in 2008. It was set for taking readings at 0.5 m intervals, 1 m lines, zigzag, automatic

triggering, and 0.5 s averaging. It was set to 1 mA, gain 10 to allow readings above 200 ohm. It was
ficted with its transom for 0.5 m probe separation. This is illustrated in figure 2.10.

Figure 2.10 RM15 twin-probe resistance meter.

2.3.2 TR/CIA resistance meter and profiler

BACAS has had a TR/CIA twin probe resistance meter since 2003. It was set to 40 readings per
line, 20 lines, triggering ‘on insert+LCR’, 0.5 s averaging. It was only used in this mode at the Cove,
in public and private gardens of the inn. Although a zigzag pattern was walked, its data logger
automatically sorted to series data.
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In 2008, BACAS obtained a resistance pseudosection profiling kit set from TR to augment this kit. This
allowed a line of nominally 30 probes set up in Wenner mode. BACAS has built its own distribution
box to allow selection of appropriate probes. An extension cable has also been provided to allow the line
to be extended to 32 probes, and this extended line was used on a number of occasions. Probes can be
selected with 0, 1, 2, 3, 4 and 5 gaps between. With 1 m spacing used at SSW and Stone Close, this
allowed a line of 29 or 31 m with spacings of 1, 2, 3, 4, 5 and 6 m, giving depths to 3 m at mid section.
The device was set to manual logging, 2.5 s averaging, and 200 ohm range for profiling operations.
Occasionally, different ohm ranges had to be used. Note that only 22 probes had been available in 2009.

The probe spacing could be halved to 0.5 m to provide more detail, but this shortened the space
covered and reduced the depth coverage. This setting was used at the Cove.

The device in normal configuration is very similar to the RM15. Figure 2.11 illustrates the device
with distribution box and probes being used for profiling.

Figure 2.11 TR/CIA resistance meter, being used for profiling.

2.3.3 Bartington 601/2 twin fluxgate gradiometer

BACAS acquired a Bartington 601/2 dual fluxgate gradiometer with assistance from the Heritage
Lottery Fund in 2008. This was set to provide 8 readings per traverse, traverses at 0.5 m intervals,
operating pace a sedate 1 m/s.

A zigzag pattern was walked, but the data logger automatically sorted to series data.

The instrument is illustrated in figure 2.12.

N ol

Figure 2.12 Bartington 601/2 twin fluxgate gradiometer
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2.3.4 Bartington MS2 magnetic susceptibility meter

The Bartington MS2 magnetic susceptibility meter (magsus) was donated to BACAS by Professor
Mark Noel of Geoquest Associates in 2009. It is a venerable machine with no data logging
capability, so all results had to be written on a clipboard and typed into a spreadsheet for analysis.

In 2009, it was used to take readings at 1 m intervals, but this was not successful. During 2010,
readings were taken at 0.5 m intervals and this produced more satisfactory results.

The instrument is illustrated in figure 2.13.

Figure 2.13 Bartington MS2 magnetic susceptibility meter

2.3.5 MALA X3M Ground-penetrating Radar

In late 2009, BACAS received a very generous gift of a MALA X3M ground-penetrating radar from
the late Dr Philip Day of Manchester. His memory is best served by making frequent and good use
of this equipment, so it was tried on various parts of the Stanton Drew sites. The radar has 250 Hz
and 500 MHz transmitters. Only the 500 MHz unit was used at Stanton Drew. The device came
complete with a triggering wheel, which was set to take readings every 5 cm. Spacing between lines
was generally 1 m, but at the Cove, a spacing of 0.5 m was used to correspond with the profile work.

The radar is illustrated in figure 2.14.

Figure 2.14 MALA X3M ground-penetrating radar
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2.3.6 EDM

Work in the churchyard and Druid Arms in 2009 used the old BACAS Wild Distomat 1600

laser theodolite. This instrument was superseded in late 2009 by a Sokkia SET5W, and the latter
instrument was used to survey Stone Close, the gardens of the Druid’s Arms and the South South-
west Circle during 2010. This EDM does have a data recording and download facility, but this
could not be operated, so data were recorded manually and transferred to spreadsheet, as before.

The EDM is illustrated in figure 2.15.

Figure 2.15 Sokkia SET5W EDM

2.3.7 Overhead photography

Each of the stones was photographed from 6 m overhead, using a commercial compact digital camera
attached to a proprietary design of rig which could support the camera pointing vertically down

and allow operation of the shutter from ground level. Auto focussing and taking a number of shots
and selecting the best afterwards provides a versatile means of seeing the stones from an otherwise

unobtainable angle. The photography rig is illustrated in figure 2.16. Where necessary, photographs
could be combined into a mosaic to give greater area coverage, using commercial software.

Figure 2.16 Overhead photography rig
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2.4 Software

BACAS has three field computers. These are of some age in order to have serial and parallel
ports as well as USB connection. One (HP) runs Windows 98, the other IBM), Windows 2000
Professional. Data were downloaded from each instrument into both computers. The third, an
ACER running Windows 2000 Professional, is used for radar analysis only.

BACAS uses INSITE version 3 (1994) as its principal analysis software. This is now obsolete, but
still preferred as visual, adaptable and simple. As it no longer talks to modern instruments, BACAS

has produced in-house software to download the instruments to a folder in the computer and then
import the grids into INSITE.

It is BACAS custom to display printouts of resistance with dark representing high resistance, light
low resistance. This is the opposite of the convention used by English Heritage. In the Stone Close
cases, colour clearly distinguishes between low readings and blank spots where the stones are. This
helps to identify stone pits. When applying colour, the BACAS convention is to use ‘red for resi,
green for gradi’.

The downloader will communicate with Geoscan RM15 resistance, Geoscan FM256 magnetometer
and TR/CIA resistance. It will allow any size of grid.

The TR/CIA resistance own software is used for downloading pseudosection profiles from the
meter, and these are then processed on RES2DINV freeware.

The Bartington magnetometer has its own download software which leaves data sorted to parallel
lines. This is then put through the de-striper before being mapped in INSITE.

BACAS has devised its own zero-median de-stripe software which will accept downloaded files
from the Bartington or from Geoscan FM256 (BACAS has a FM256 but it was not used in

this project). Once files have been through the de-stripe software, they are labelled with a prefix
‘d’. The de-stripe software will function with grids of any dimensions. De-striped grids are
imported into INSITE, which acts as a mapping program. The data usually needs very little extra
processing.

Handwritten data from the EDM and from magsus are transcribed into an Excel spreadsheet. If the
pattern is regular, contour plots can be drawn in Excel. If spacings are irregular, DPlot software is
used to obtain contour plots.

Excel can also be used to display resistance and magnetometer data, but practically is limited to
four grids at a time, and for half metre spacings on lines at one metre. It does have the advantage
of allowing as many gradations as the colours permit, and of providing a linear scale, which, with a
suppressed zero, can allow features to be presented and studied in much greater detail. The sets of
four grids can be assembled into a large area composite.

Radar data were analysed using REFLEXW software. Output is presented in its ‘Rainbow1’ format,
extending from red for very high positive return, through yellow as ‘normal’ to purple. This can be
presented as a three-dimensional cube or as a two-dimensional slice at a nominal depth. A nominal
wave speed of 0.06 m/ns has been assumed but the software has the facility to estimate wave speed
from parabola shape given a strong return signal.

GIS (geographical information system) software, Global Mapper freeware has been used to produce
drapes and viewsheds to assist in our understanding of the surrounding landscape.
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2.5 Constraints

Time was limited in 2010 by the availability of key members of the team. A number of volunteers
joined the team for varying numbers of days, and all were able to contribute to the survey.
Although some had started with no knowledge of any instrument used, they were able to learn
sufficiently to be able to use some of them. It may have been possible to obtain a little more data
had there been more volunteer days worked, but sufficient was done to add considerably to the
Stanton Drew story.

The weather was generally benign, although there were a few occasions on which heavy rain
curtailed operations.

A number of the instruments were simple to use once set up. Others required more specialised
operation. In particular, the radar and magnetometer were more restricted.

The magnetometer data gathering was at very high density and that contributed to the high quality
of the output, especially the anomaly range was typically less than 2 nT. However, the quality of
the data is only as good as the precision in setting up the grids. These were generally within 20 cm,
1%, of true. However, it also depended on the operator setting out straight baselines and walking
accurately between markers at the right pace. Seeing the markers and keeping constant pace was
particularly difficult during May and June when the grass was very long. However, grids could be
repeated, more than once if necessary, in order to get good results.

The very small anomalies resulted in a rather untidy plot as the signal-to-noise ratio was obviously
low, and this means that pattern recognition played a greater part than strong signals in interpreting
the output. Most anomalies in the area of the main circle were within + 1 nT after zero-median
destripe. Figure 2.17 shows the spread of post-destripe values for 13 grids from within the main
circle, including some where there appears to have been later damage to the timber rings.

readings statistics, 13 grids within main circle

50

distribution by percentile

-2 -1.5 -1 -0.5 Q 0.5 1 1.5 2
nT

Figure 2.17 Spread of post—destripe values for 13 grids from within the main circle

The other constraint on the magnetometer was the presence of metal fences around the fields.
This caused most problems along the northern edge of Stone Close, where a soft iron fence had an
effect on the magnetometer over about eight metres. Grids were done traversing east-west so that
the de-stripe software cold be most effective in removing its effects, but given the very small size of
magnetic anomaly, this still distorted the results. In particular, the northern portion of henge ditch
between stones and northern fence is distorted.
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There is also a memorial sapling to the south-east of the main circle, on the ridge, and this is
surrounded at a generous distance by a wire fence. This left an area approximately 20 m square
which could not be surveyed, which is unfortunate as there were anomalies around it which had not

been detected by English Heritage.

The profiler was used extensively. The ground was very dry and this often made it difficult to get
good electrical contact from probe into ground. On one occasion, the probes were deliberately
wetted, but this was not sufficient to improve matters. Sometimes, zero ohm readings were obtained
and only on one occasion could that be attributed to equipment fault, so they had to be accepted
although they had to be edited to a finite value or the analysis software would crash. Operator error
in the profiler sequence was observed sometimes and could generally be corrected by editing the
data files. Where results are particularly suspect, there is a note to this effect in this report. In one
case, corruption was so severe the profile could not be used.

In general, the best view of the data output is on the computer screen and there is some loss of definition
in the printing process, even when the document is printed at a high dpi rate. It is also necessary to
produce a lower resolution screen version so that the document can be transmitted by email.

Setting up heights above ordnance datum had difficulties. The benchmark near the northeast corner of
the church was used, but this could only just be viewed in May through a luxuriant tree canopy. Apart
from the problem of transferring a height to the SSW circle, there was also a problem of the value to
choose for that benchmark, as 1886 and 1934 Ordnance Survey maps gave slightly different values. It
was decided to use the more recent of the values and this was converted to 52.40 m OD.

This then gave a height at 800, 860 of 54.29 m and at 840, 860 of 53.59 m. The height was also
transferred down to Stone Close, giving a value at 1000, 1000 of 42.80 m and at 1000, 1080 of
40.80 m. Although this last point is the most easily identifiable on the ground, it is the least reliable
for height, as a build-up of earth and grass under the fence and next to the fence post leaves some
ambiguity as to the exact point to place the base of the EDM target.
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3 Stone Close
3.1 Topography

EDM survey readings were taken around all stones to locate them in the grid started in 2009 (Oswin
et al 2009) and at random points to build up a contour map. Data have been collected intensively at
points where there are changes in slope or where there are signs of earlier field boundaries. The survey
extended up to the South South-West Circle and included some points between the two fields.

There has been no collection of contour data in the fields below Stone Close, although it is recognised that
the relationship of the monument to the river needs to be better understood. That is a job for the future.

Contour mapping has shown up interesting details concerning the South South-West Circle,
and that is discussed in chapter 4. In this chapter, contour data will be used as a background to
geophysics plans where appropriate.

3.2 Magnetometry

Stone Close was surveyed with the Bartington twin fluxgate gradiometer at high data density (8
readings per metre on traverse, traverses 0.5 m apart, 6400 data points per 20 m grid). Traverses
were generally north-south, but along the northernmost line traverses were east-west to optimise the
effect of the de-stripe software against the iron fence. A grid on the west side was also turned east-
west so that the de-stripe software did not annul the response from the ditch.

The survey continued from the 2009 partial survey, and covered the entire field, leaving only a
margin about 10 m wide along the west side and 5 m wide along the south side. South-east of the
Main Circle, there is a sapling with a wire protection fence around it some 3 m square, and the
interference from this meant that an area approximately 20 m square was lost.

Grids would be resurveyed if they were found on download to be of insufficient quality. The
numbering sequence for grids therefore does not follow a simple pattern. Signal levels were very
small, and this is considered in constraints in chapter 2. Full details of the survey are provided in
Appendix A, and grid files can be made available.

The magnetometry output is shown in figure 3.1. The plan is shown again in figure 3.2, with stone
positions and contours added. Note that a number of the stones can be seen as blanks against the
green background in figure 3.1, but as a number are flat and sunk into the ground, it was possible
to walk and survey over them and leave no blank.

The features discovered by English Heritage (David et al 2004), the nine rings of postholes and

the henge ditch, show up spectacularly well, but there are a number of other features which are
visible. These are indicated in figure 3.3. Numbers on the map correspond to the third figure of the
paragraph numbers below.

3.2.1  There is a possible portal on the outer post ring, on the east side, pointing directly to the
main avenue. However, a stone impinges on it (see figure 3.2).

3.2.2  The wide gap in the henge ditch on the eastern side is confirmed.

3.2.3  The henge ditch has been broached on the west side by a later, possibly mediaeval, track
which expands in area to a small yard inside the stone circle and which damages the post
holes but does not entirely obliterate them. The track continues eastwards and broaches the
henge ditch in the south east before continuing to the edge of the field. David et al (2004)
proposed a possible entrance through the ditch here, but we believe a trackway is more likely.
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Figure 3.1 Magnetometry plot of Stone Close

Figure 3.2 Magnetometry plot of Stone Close, with stone positions and contours added
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Figure 3.3 Interpretation of magnetometry results.

3.2.4  There is an entrance through the henge ditch, about 10 m wide, further to the south west,
at a bearing of about 215° to true north. One of the stones of the circle (M10) sits within
the line of the gap, suggesting that ditch and stones were not constructed for the same
purpose or at the same time. This is shown in greater detail in figure 3.4.

Figure 3.4 South-west ‘entrance though henge ditch’.

3.2.5  There are signs of a short, wide trackway approaching the ditch in the south-east, but it
does not cross the ditch.

3.2.6  This turns south into a series of east-west parallel lines, each about 4 m apart. These were
observed by English Heritage in their survey (David et al 2004) but no comment was made.
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3.2.7

3.2.8

3.2.9

3.2.10

3.2.11

3.2.12

3.2.13

There are a number of features not previously mentioned to the south-east of the circle.
These are unfortunately truncated in survey by the presence of an iron fence around a
sapling, but have the appearance of a roughly circular enclosure with radiating spokes.
These look prehistoric, but need not be contemporary with the stones, and could even be
mediaeval, along with features 5 and 6. These need further elucidating.

There are a number of postholes within the central post ring.

There is a possible small circle of postholes against the south edge of the ring, but these
may be related more to the ‘mediaeval’ disturbance.

There are possible post settings within the main avenue.

The four large posts within the north-east circle are confirmed. There also appear to be pits or
holes heading towards the north-east avenue from the centre, and continuing down the avenue.

There is an arc of possible post holes just outside the north-west stone of the North-East
Circle.

There is a possible sub-circular post setting in the low-lying south-east corner of the field.

There are possibly other features in the plot, including part of the henge bank, and stake holes
within the bank and ditch outlines, most visible in the north-western quadrant. However, given the
very low levels of signal-to-noise, it is unwise to make claims for them. However, small signals can
be seen by inspection of figure 3.1.

Inspection of figure 3.1 also seems to show radial bands through the post pits within the main
circle, appearing like spokes of a wheel. This cannot be an effect of survey techniques as the bands
continue from one grid to another without break, but the observation relies only on pattern
recognition in a mass of small signals.

3.3 Magnetic Susceptibility

A number of stones were subject to magnetic susceptibility survey. Six metre square grids were
set up with the stone at the centre and measurements taken at half metre intervals. Magnetic
susceptibility in Stone Close was generally low and without much variation. Results are given in
figure 3.5 for the stone M30 (which appears as a white area in the middle of the plot).
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Figure 3.5 Magnetic susceptibility results for stone M30

Note that there are spots of higher magnetic susceptibility and these correspond with the possible
post holes detected by magnetometry referred to in 3.2.10 above. Although other areas around
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stones may show less detail, it may be worth trying magsus in the north-west quadrant of the henge
bank and ditch to try to confirm the presence of post holes there.

Areas of 6 m square around stones M11 and M12 were also subject to magsus survey. However,

the M12 area appeared to be heavily contaminated. Possible pits were visible around M11, but
inspection of figure 3.1 shows only apparently random signals in the magnetometry, so these cannot
be related to features with any confidence.

3.4 Radar

A number of rectangles were laid out for survey by ground-penetrating radar using the 500 MHz
antenna. The intention was to confirm features seen by other techniques. Two were laid out in the
west and south-west to pick up the henge ditch and the gap in it. One was set up to collect extra
data on the posthole rings observed in magnetometry, twin-probe resistance and resistivity profiling.
One covered the north-east circle.

The method was of limited success here, so detailed results are not shown, although the data will be
kept in archive. The areas subject to radar survey are shown in figure 3.6 as rectangles overlaid on
the magnetometry. Depth slices with most activity have been used as the overlays. The westernmost
radar area shows a feature towards its south-east corner. This is stone M 12, and the radar was hauled
directly over it. The signal continued to a nominal depth of 1 m (assuming a wave speed of 0.06 m/
ns). Wave speed calibration is possible but was not considered worthwhile from the amount of data
obtained.

Figure 3.6 Location of radar surveys.

Note that there does seem to be a lot of extra detail shown in the north-east circle, and figure 3.7
shows slices at 0.14, 0.65 and 1.1 m for comparison. At shallow depth, there is a hard return in the
north-east. This is next to a fallen stone, and suggests there may be more beneath the surface. At
moderate depths, just below half a metre, activity is greatest with a number of small objects forming
patterns in the centre of the circle. By 1.1 m depth there is little, except for possible deep stones
towards the south of the circle.
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Figure 3.7 Radar slices at 0.14, 0.65 and 1.1m, in NE Circle.

3.5 Twin Probe Resistance

The survey started in 2009, using the RM15, was extended to complete the area inside the main
circle, and it was also continued to the south and east (figure 3.8), but the field has not been
completed. The method has been useful in observing some archacological features although the
underlying geology makes the results ‘rather noisy’. There appear to be traces of the post-medieval
field boundaries, running north-south and east-west. There may also be some signs of the henge
‘ditch’ around the main circle.

20 40 60
I 4 .
metres

Figure 3.8 Resistance plot of Stone Close.

3.6 Resistivity Profiling

Two very long profiles were performed: one running south-north (designated 940E) and the other
west-east (1020N) across the whole of Stone Close (see figure 3.9). The profiles were created out
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of shorter profiles, 31 m in length, with probes at 1 m intervals, and overlapping by 5 m, and then
combined using the RES2DINV software package.

Figure 3.9 Location of resistance profiles in Main Circle area.

Figure 3.10 shows the two profiles, combined with the interpretation of the magnetometry at the
corresponding grid lines, in order to show where the post rings and ditch occur.
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Figure 3.10 (top) Resistance profile from (940, 900) to (940, 1080) and (bottom) resistance profile from (860,
1020) to (1094, 1020), overlaid on magnetometry interpretation.

The south-north profile ran from (940, 900) to (940, 1080), a distance of 180 m (figure 3.10 top, and
shown as 940E in figure 3.9). It shows a transition from low to higher resistance after 85 m (985N) as it
crosses an old field boundary, and a low resistance ‘hole’ at 117 m (1017N). The high and low resistance
bands from 130m to 165m (1030N to 1065N) may be revealing information about the post rings.
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The west-east profile ran from (860, 1020) to (1094, 1020), a distance of 234 m (figure 3.10
bottom, and shown as 1020N in figure 3.9). This shows a more complicated picture, with bands
of high and low resistance. There is a possibility that the low resistance bands between 40 m and
130 m (900E and 990E) correspond to the post rings visible in the magnetometry, as shown in
figure 3.1. Those between 10 m and 30 m (870E and 890E) may be providing information about
the henge ditch and bank, while those from 160 m to 200 m (1020E to 1060E) lie within the
main avenue, and could be showing features there, as discussed in 3.2.10. The low resistance band
between 62m and 66m (922E and 926E) corresponds to an old field boundary.

Two additional long profiles were carried out, each of 63 metres in length running parallel 3 metres apart,
either side of stone N2 (figure 3.11). The first ran from (1056, 1008) to (1056, 1071), and is labelled as 1056E
in figure 3.9. The second ran from (1059, 1008) to (1059, 1071), and is labelled as 1059E in figure 3.9.

The profiles cross the Main Circle avenue between 1014N and 1030N. The stone N2 occurs
between 1038N and 1042N. The rest of the distance to 1071N lies within the NE Circle.
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Figure 3.11 (top) Resistance profile from (1056,1008) to (1056, 1071) and (bottom) resistance profile from
(1059, 1008) to (1059, 1071).

There is a lot of high resistance between the avenue and stone N2 (1020N to 1038N) in both
profiles. Inside the NE Circle, there are possible buried stones at (1056, 1048), (1056, 1053), and
(1056, 1058).

There is one area within the Main Circle where the post rings seem to show up in the twin-probe
resistance (figure 3.12 left) as well as the magnetometry (figure 3.12 right). It is half of a grid cell,
10m x 20m, and it is faint, but it is the only place it happens. The half grid cell is located between
(950, 1040) and (960, 1060).

Figure 3.12 Resistance and magnetometry plots for cell (940,1040) - (960,1060).
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In order to examine this area more closely, 15 profiles were done of 30 probes each, 1 metre apart,
and running south-north. They were parallel, at 1 m spacing. The following plan (figure 3.13)
shows where these profiles were located, marked as 951E-965E.

051E - 965E
ot

L &

-

Figure 3.13 Location of resistance profiles 951E — 965E. The blue dots show stone locations.

The results were post-processed to extract resistance values and then recombined to create horizontal slices
at different depths. This showed at least three parallel bands of high resistance, with the low resistance in-
between corresponding to the line of the post circles. This is most evident at a depth of about 1.2 m. The
following diagram (figure 3.14) shows a horizontal contour map at this depth (the red dashed lines show the
position of the post circles). There are a few possible post-hole locations, with 3 or 4 along the 956E line.

The earlier GPR results (David et al 2004) did indicate individual pits with a depth of 1.4m, so our

depth of 1.2m is comfortably inside that range.
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Figure 3.14 Resistance plot at depth of 1.2m with post circles superimposed.
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3.7 Discussion

Magnetometry across the whole of Stone Close has revealed interesting results. It has confirmed the main
conclusions of the English Heritage team, the nine post rings, the encircling ditch and large entrance,

in the Main Circle, and the four possible post holes in the NE Circle, and has added more detail and
additional features. Changes in field layout over time have complicated the picture, and it is necessary to
be cautious about which features are contemporary with the stone circles, and which are later.

The second possible entrance through the ditch has been ‘repositioned’ by us further to the south
west (3.2.4). It seems likely that the position suggested by English Heritage is actually the place
where a later trackway or field boundary crossed the ditch line. The entrance in our results looks
very convincing. English Heritage surveyed part of the Main Circle with a high resolution caesium
gradiometer, but only covered the area of the second entrance with a lower-resolution device which
did not provide the detail that we have been able to obtain. The bearing of the entrance from the
circle’s centre, at 215° to true north, does not appear to align with either the Cove or the SSW
Circle, lying approximately midway between them, nor does it seem to align with the NE Circle.
Whether there is any astronomical significance is discussed in chapter 7.

Paragraphs 3.2.1 and 3.2.4 both seem to indicate stones being in awkward places both for a possible
portal to the timber circles and for the south-west entrance to the henge ditch. This would suggest
that the construction of the stone circle was contemporary with neither of these structures. There
must be a chronological sequence between stones, timber and ditch. If we assume the timber circles
were earliest, the stone circle may have been followed by the henge, and each may have had a
separate time of functioning,.

The possible circular enclosure with radiating ‘spokes’ (3.2.7) is intriguing, and it is a pity that the
survey could not be completed in that area. The enclosure, if that is what it is, is some 34 m east-
west by 26 m north-south. It is tempting to suggest a Bronze Age or Iron Age date: filling in the
missing piece would be desirable.

There are a number of areas where we have postulated additional postholes (3.2.8-3.2.13). These
could be targets for future high resolution investigation.

The use of magnetic susceptibility has not been a great success on this site, but it has added useful
data in some cases, and it is a useful low skill, low priority task. One problem has been the small
areas surveyed, which is a function of the fine spacing and the need to write and transcribe data,
but it should not be dismissed. In particular, the north-west area, where the stone circle seems to be
incomplete, could be surveyed, and this should be extended to cover the area of the ditch and bank,
where magnetometry appears to show possible stake holes.

Radar was found to have limited benefits, though it did seem to show some activity at moderate

depths in the NE Circle.

Also of limited value was the use of twin-probe resistance. The underlying geology in Stone Close
makes it difficult to identify features, but the post-medieval field boundaries do appear in places,
and the henge ditch may also be visible.

Resistivity profiling, on the other hand, does appear to be giving interesting results, although it is a
very time-intensive technique.

We experimented with two very long profiles, north-south and east-west, across the field. It is
possible that the variation they reveal is showing information concerning the post rings and henge
ditch. The bands of high and low resistance may be lining up with these features, but some further
work would be required to establish any statistical significance. The old field boundaries do seem
to be apparent, especially in the east-west profile. The north-south profile shows a transition from

Stanton Drew 27



low to higher resistance as it crosses an old field boundary. This could be where soil had built up as
colluvium on the north side, or it could just be that mediaeval people knew exactly where to put a

hedge to get the best of their fields.

The investigation of the area within the Main Circle where the twin-probe resistance appears to be
giving evidence of the post circles gave promising results. Twin-probe resistance gives only average
resistance values through the volume of soil beneath the probes on the frame. Here, profiling has
been used to obtain many more data values at differing depths, and then recombined to give a set
of horizontal slices. This gives a plot of resistance values at different depths that may reveal a more
detailed picture than is available with traditional methods.

It has been suggested that the visibility of post rings in the magnetometry can be explained by the
typical magnetic signature of pits, with magnetic enhancement caused by the burning of posts in
situ, raising the magnetic susceptibility of their surrounding soils, or, the action of soil bacteria
causing the accumulation of biogenic magnetite in the post pipes (David et al 2004). It has been
assumed that there is an absence of any similar anomalies in the twin probe resistance results.
However, it seems possible that such anomalies can be discerned in a very limited part of the site. If
this is so, it raises the obvious question of why these are visible in only one small area. It may be that
the background geology that is so apparent across the site is sufficiently uniform in this one area to
permit the post rings to show through.

However, this will remain speculative without excavation. It would be desirable to repeat the profiles
with 0.5 m spacing of the probes to attempt to obtain more detail. It might be possible to repeat the
data collection at a different place within the Main Circle to see whether there was any sign of post
holes at depth that are not discernible in the twin probe resistance plot.

We are limited in the amount of analysis we can carry out with the RES2DINV software. We are
using the free demonstration version, which does not permit the export of all the data produced

by the inverse transform, so our post-processing has been based solely on the data displayed on the
screen in which each cell can have one of only sixteen values. A full licence should enable the export
of data with much better resolution, but at $2,700 is beyond any budget currently considered for
this work.
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4 South South-West Circle
4.1 Topography

The South South-West Circle sits on top of the hill above Stone Close. Visual connection is
obscured today because of hedges; it is possible to see down to the Main and North-East Circles
from the northern edge of the SSW Circle, but not from its centre.

The grid established on Stone Close was extended up to the SSW Circle by EDM and it was
possible to set out a baseline 800, 860 to 840, 860, 6 m south of the northern hedge of the field. A
detailed EDM survey was carried out on the SSW Circle field as well as on Stone Close, and a few
points were also taken on the grass between the two fields.

The EDM survey indicated that the centre of the SSW Circle space is very flat and level, as if
forming a deliberate platform. The stones to the south and east tumble off down steep sides of this
platform. The platform extends to the west of the circle.

Figure 4.1 shows the positions of stones and the contours of the hill top. Figure 4.2 shows the
contours of the whole area, including Stone Close, plotted at 0.1 m intervals. This is too fine for
normal use, and the straight lines joining the two areas are extrapolation caused by a lack of data
points, but it does show spectacularly how the northern hill side slopes up to the very flat plateau.
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Figure 4.1 Contour plot of SSW Circle with stone photos superimposed.
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Figure 4.2 Contour plot of SSW Circle and Stone Close
The stone in the circle’s interior in figure 4.1 is one that has been mentioned by some sources, but

usually considered to not form part of the monument. It lies flush with the ground, and appears to be
of the same type of stone as the ones in the Cove. We have given it the designation, S13 (figure 4.3).

Figure 4.3 Stone S13 (20 cm divisions)

4.2 Magnetometer survey

The survey was carried out at high density; 8 readings per metre, half metre line separation. Metal fence,
gates and a water trough restricted the approaches to the edge of the field, as did the rough vegetation
and steep slopes around the south and east sides. The northernmost four grids were not attempted as
they were but six metres from baseline to hedge (with wire fence embedded). This was a pity as some
archaeology has been missed. If possible, these grids may be done at some time, but traversing east-west
in order to get some complete lines, and in a way which lets the de-stripe software work to best effect.

The magnetometer survey is shown in figure 4.4. It is shown in green so that the stones show clearly
as blanks where readings were not taken. Some of the stones were right on the edge of the survey
area. The stone (§13) newly observed within the circle does not show as a blank as it was possible to
walk over it. The magnetometry with stones and contours imposed is shown in figure 4.5.
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Figure 4.4 Magnetometry plot of SSW Circle

Figure 4.5 Magnetometry plot of SSW Circle with contours superimposed

Three circles of magnetic anomaly show within the stones. These generally show as rings of post holes,
but are not always resolved into discrete signals, particularly in the middle ring. However, given the very
low signal-to-noise ratio at this site, that may be a limitation of the method. The outer ring appears to
have more prominent features in the north-east, possibly a portal. At the centre of the circles are at least
two extra post holes. There is also a strong discrete anomaly in the north-west near the stones. This differs
little from the original English Heritage survey (David et al 2004), but may show more detail.

Around the west side of the stones, is an arc of positive anomaly, and this also shows in David et al

(2004), but it is masked by iron as it heads round. It may also continue to the north of the stones,
but this is also masked by iron signals. This would appear at first to be a ditch but comparison with
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resistance (see sections 4.3 and 4.4) suggests that it may be wall footings. Note that this feature cuts
the stones off from the small portion of the flat platform to the west.

4.3 Resistance Survey
The complete field was subject to twin-probe resistance survey using the RM15. The result is shown in

figure 4.6. The plot is based on red so that the stones can be seen as blank spaces. Apart from features,
the area in the south of the circle appears to show lower general resistance than the northern half.

Figure 4.6 Resistance plot of SSW Circle

There are signs of a ring of high resistance in the middle of the circle, and the arc to the west is
clearly visible as higher resistance.

The resistance plot has also been re-drawn, colour coded to show much greater detail of resistance
change as figure 4.7. In this case, the far north-east grid has been omitted. The areas of low and high
general resistance can be picked out clearly, and so can the arc, the possible footings of a wall discussed
in section 4.2. The footings become lost in the general area of high resistance to the north. There is
finer detail in the centre of the circle. This generally shows small patches of higher resistance.

Figure 4.7 Linear resistance plot of SSW Circle

A small area of higher resistance towards the north-east may indicate a missing stone site.
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