) BATH £

AND COUNTIES "

ARCHAEOLOGICAL National
SOCIETY Trust

Geophysics Project for Dyrham Park 2025
by BACAS (Bath and Counties Archaeological Society)
Robert Ford (BACAS member and NT volunteer at Dyrham Park, 2025)

26/8/25




Abstract

The prime objective of this project was to survey a perfect circle of 34 metres diameter, that
appears in the LIDAR scans that were commissioned by the National Trust in 2019

The circle is in the parkland, just over 100m NE of the topograph in the northern section of the park.
The objective is to try to establish what the ring might be, including possibilities of a henge or a
disc-barrow.

At 34m diameter, this is rather large for the more usual round barrow. However, disc barrows can
be significantly larger.

The project was conducted over two days using magnetometry, resistance and resistivity profiling.
The magnetometry and the profiling produced good data, but surface resistance less so, probably
due to recent dry weather.

The circle and other features were revealed with a circle diameter of around 39m. Therefore, the
LIDAR circle may be a ditch and the magnetometry circle a circular bank. Near the centre of the
circle there appears to be an anomaly, showing in the LIDAR, the magnetometry and the profiles.

Recommendations are made for a future project to excavate the circle in three areas, two on the
circumference and one in the centre.
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1 Introduction

1.1 Location

The work was carried out at Dyrham Park (SN14 8HY)), a property owned by

the National Trust to the north of Bath.
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Figure 4 Grid Layout. Reference point is centre of the LIDAR circle (see later for details)

All mapped images in this report are oriented with north to the top.
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Figure 5 Geology of the site.

The geology of the site is relevant to the last profile (see Section 7). The blue marker
is the project location.

Rock types: Left to right from the magenta:-

Magenta - Charmouth Mudstone Formation - Mudstone. Sedimentary bedrock formed
between 199.3 and 182.7 million years ago during the Jurassic period.

Amber - Dyrham Formation - Siltstone. Sedimentary bedrock formed between 190.8
and 182.7 million years ago during the Jurassic period.

Brown - Bridport Sand Formation - Sandstone. Sedimentary bedrock formed between
182.7 and 174.1 million years ago during the Jurassic period.

Honey - Inferior Oolite Group - Limestone. Sedimentary bedrock formed between
174.1 and 166.1 million years ago during the Jurassic period.

Light yellow - Fuller's Earth Formation - Mudstone, calcareous. Sedimentary bedrock
formed between 168.3 and 166.1 million years ago during the Jurassic period.

Dark yellow - Tresham Rock Formation - Limestone. Sedimentary bedrock formed
between 168.3 and 166.1 million years ago during the Jurassic period.

Grey - Lansdown Clay Formation - Mudstone. Sedimentary bedrock formed between
168.3 and 166.1 million years ago during the Jurassic period.

1.2 Dates

The survey was planned to be undertaken on three days from 27t to 29" May 2025
but rain cancelled Day 1. Day 2 & 3 were sunny though windy.

It is worth noting that the Day 1 rain was after a long period of no rain — almost
drought conditions. The rain on day 1 was moderate — this may well have impacted
the resistivity results — see later.
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2 Background

Before the new parterre was installed at the front of the house in 2024, Paul Martin of
Absolute Archaeology was undertaking some exploratory digs. | asked him, while there,
what else in the Park would be of interest to investigate.

He remarked on two features in the 2019 LIDAR scan of the park. One was two ovoid
features in Nicols’ orchard just south of the two lakes.

The other was the subject of this project.

At this stage | was completing my report on an earlier geophysics project in the gardens.
Having completed this in April 2025, | decided to request permission to undertake
geophysics on this LIDAR circle.

Figure 6 The circle on the 2019 LIDAR - 34m diameter
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3 History
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Figure 7 Comparison of 1886 map with LIDAR showing tree circle

There is very little history on this circle — the above comparison from National Archives of Scotland
comparing an 1886 map with present day LIDAR (circle enhanced for clarity) shows there was an
interest by Victorian times, with a ring of conifers on the site.

3.1 Medieval farming

Figure 8 LIDAR east of the house showing farming traces.

Martin Papworth, in his blog, quite reasonably suggests that there has been no farming at
the site since William Bathwayt procured this land to add to his deer park in the very early
1700s. However, the presence of the Victorian farm complex that is now Old Lodge may
possibly contradict this. But the farm buildings were for animals, and to the west of the
buildings was the Warren (for rabbits) and to the north and northwest were tree avenues.
In 1766 Limekiln Tyning (covering the geophysics site) was enclosed, separating it from
the land to the east. So possibly no ploughing of this area. Investigation revealed no need
11




nor history of such large circles related to lime production.

3.2Hinton Iron Age hill fort
In figure 17 the background shows Hinton Hill fort which is reported to be of Iron Age
presence with additional Roman era evidence. The edge of the hill fort is just 500m away.

| could find no information on pre Iron Age settlement — but neolithic evidence has been
found in the Dyrham Park gardens just to the south (400m). See 3.3 below.

3.3Finds in the Avenue in 2015

To support the hypothesis that there was a neolithic presence (c. 4900 — 2000 BCE) in the area and
apart from the Iron Age hill-fort (c. late 11th century BCE — 1 BCE) at Hinton (and the Bronze Age (c.
2000 — 800 BCE), the items below were found in an archaeological dig in the avenue in the west
gardens of Dyrham in 2015.

Figure 9 2015 find in west garden of
Neolithic arrowhead.

Figure 10 2015 find in west garden Neolithic stone axe.

12



4 Obijectives

The prime objective of this project was to survey a perfect circle of 34 metres diameter, that
appears in the LIDAR scans that were commissioned by the National Trust in 2019.

The circle is in the parkland, just over 100m NE of the topograph in the northern section of the park,
The aim is to try to establish what the ring might be, including possibilities of a henge or a disc-
barrow.

At 34m diameter, this is rather large for the more usual round barrow. However, disc barrows can
be significantly larger.

A barrow is likely to be a full circle with no entrances and a burial site at the centre. It is unlikely to
have any other features though some barrows were also believed to have been used for
ceremonial purposes like henges. See section 5 below.

A henge is likely to have one, two or more entrances (Class |, Il, or lll respectively) and may have
post holes with some degree of symmetry within the circle. Sarsen stones are also a possibility.

Assuming the circle does appear in the geophysics, are there any indications of entrances, post
holes, sarsens, or burial site at the centre?

13



5 Henges and Barrows

Please note that the location of the circle from a topographical viewpoint is ideal for either a
henge or a barrow. It is at the high point with ground sloping way rapidly to the south and
west. It is a mere 500m from Hinton Hill — site of the Iron Age and Roman hill fort.

If Neolithic and Bronze Age settlers also used that hill, then this site would have been very
suitable.

The site also has stupendous panoramas to the west across to the Welsh mountains as
well as good views to the east. From a sunrise/sunset and stellar perspective this site
would fully support several theories behind the purpose of henge sites, and, to a lesser
extent, barrow sites.

5.1 Henges

Figure 11 Possible layout of a henge.

The purposes of henges is still a hot topic of debate, from astronomical/astrological
ceremonial sites to seasonal calendars. The structure and materials varied considerably —
from wooden posts to sarsen stones as in Stonehenge. Henges come in three classes (|,
I, 1) for one, two or three-or-more entrance ways. The LIDAR image could possibly show
entrances to the east and west but the magnetometry seems to rule out an eastern
entrance. Magnetometry to the west is not definitive and possibly indicates that the ground
has been disturbed in that location.

Like some types of barrows, they would normally have an outer circular bank and an inner
ditch. Diameters vary significantly but this 34-39m diameter circle is fully compatible with a
henge hypothesis.

Sometimes henges were also used as a barrow function, with a burial site at the centre but

this appears to be unusual. Only excavation can reveal whether a) is there something at
the centre and b) are there any signs of post holes?

14



5.2 Barrows

Barrows are normally (but not exclusively) with burials. Early barrows (from about 5800
years ago) tended to be large including long barrows but shrunk with time (less intensive)
and unusual in the late Bronze Age (3500 years ago) and later to the last of the barrows
around 1200 years ago.

Barrows came in many forms with varying degrees on the amount of labour that would be
needed to construct them. However, as the volume of the mounds decreased there seems
to have been an increase in the diameters.

The two barrow types of interest here are the disc barrow and the ring barrow.

The 34-39m diameter circle of this site falls well in the middle of the typical sizes for
disc/ring barrows.

The elevation view of the site from the west has a hint of extra soil at the middle (not
photographable). This is also reflected in the LIDAR image in figure 13. If this is a barrow
site, then a disc barrow is the best candidate.

BOWL with no Ditch

BOWL wtth Ditch BOWL. with Ditch ¢ Outer Boank

hvmﬂm L. MR ;

BeEULL - Eo.,:-l\j

R HIRIE It ML
BELL - Developed BELL, wdh Outer Bamk

Between BELL and DISC SAUCER

DISC PLATFORM

M

POND

m Mound
MDLECH

AMA E'!Unc{istuv‘bed_ ground

Figure 12 Barrow types
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5.3 Alternatives
To avoid confirmation bias, other alternatives need to be considered.

Medieval enclosures or animal pens?
This is certainly possible but unlikely later than 1700, when William Blathwayt had turned
this area into a deer park.

Defence?
This makes no sense, too small an area, serves no purpose

Lime Kilns?
The area was called Limekiln Tyning and there is evidence of very minor quarrying nearby.
But such a circle seems to have no place on lime kiln operations of pre-1700 eras.

Reservoir?
Not a candidate - no source of water.

Ring-ditch?
Ring ditches are often regarded as ploughed-out barrows — see next section.

Roundhouse?
The circle is far too big — usually roundhouses are within 4-14m in diameter.

Note that in figure 7 that at some point around the 1880s, current landowners were aware
of a feature at the location and had created a ring of conifers. See Chapter 3. Both a
henge or a barrow may have encouraged this memorialisation.

There is the possibility that the potential bank and ditch are associated with the planting of
the tress — but to what purpose?

16



6 Geophysics

6.1 Methods
The methods available were LIDAR, magnetometry, twin-probe resistance, magnetic
susceptibility, ground penetrating radar and profiling.

6.2 LIDAR

Martin Papworth refers to the NT-commissioned LIDAR scan of 2019. An analysis of that scan
resulted in the feature of this project being recorded in the National Trust heritage records (MNA
188056).

The original LIDAR image that prompted this project is shown in figure 6 but a higher resolution
LIDAR image (via National Library of Scotland) and subsequently enhanced by modifying the
histogram limits resulted in figure 13 below.

Figure 13 LIDAR image at 50cm to 1M - histogram-enhanced

It appears to be a complete circle, though a possible entrance could exist on the left hand
side. The mound slightly left of centre is of interest. It was confirmed mound rather than
depression by checking other known features in the park for illumination angle — and
similarly the circle is a depression rather than a mound.

17



6.3 Magnetometry

The instrument used was a Bartington 601-2 dual fluxgate gradiometer. All eleven
grids shown in figure 18 were surveyed.

Figure 14 Magnetometry (John Oswin)

6.4 Twin-probe resistance
The investigation used twin-probe resistance with 1m probe spacing performed with a
Frobisher TAR-3 device. Readings were taken at 0.5m intervals along lines 1m apart giving

800 readings per 20m grid square. Poor quality results after day 1 meant that we did not
survey the remaining grids.

From figure 18, grids 1-6 were used. Grids 7-11 were not done because of the poor results
from the first 6 grids.




Figure 15 Resistivity (Janet Pryke)

6.5 Magnetic Susceptibility
Not used on this project due to time constraints.

6.6 Ground Penetrating Radar
Ground penetrating radar equipment was out of commission and not available for this
project.

6.7 Electrical Resistivity Tomography - Profiling

This is Electrical Resistivity Tomography (ERT), otherwise known locally as
Resistivity Profiling. Profiling operates by laying out a line of probes and connecting
sets of four in different sequences and spacings. All work was done using a Wenner
configuration, with current passing between outer electrodes, voltage measured
across the inner two, to derive an electrical resistivity, which can be converted to
resistivity knowing the distance between probes. Up to 32 probes were available.
With one metre spacing, this allowed a line length of up to 31 m. Using probe
spacings between 1 and 6 m provided depths to 3 m. Probes were selected using a
distribution box and cable loom.

Figure 16 Profiling Team
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Figure 17 Profiling - with Hinton Hill (iron-age hillfort) in the background.

6.8 Software

The magnetometer was downloaded using Bartington proprietary software v3.16, which
rendered the data as parallel lines. The raw data was then passed through BACAS
proprietary zero-median de-stripe software prior to analysis using INSITE. The twin-probe
devices were downloaded to a folder and then the text file was used to extract each grid in
turn, taking just the final column and copying this to a text file and converting it to data file
ready for use in INSITE as a zig-zag file. The profiler data were downloaded from the
Frobisher which also converted the data to resistivity values and locations prior to
processing in Geotomo RES2DINV 32-bit software v 3.71.112 full version for analysis.
Relative height data were not deemed relevant because of the nearly flat search area.

6.9 Locations and Grid

The reference point was the perceived centre of the LIDAR circle (as well as the Google Earth
image of April 2020).

The grids and profile lines are shown in figure 18 and the table below.

20



Figure 18 The grids and profile lines.

Grid Top left Top right Bottom Left Bottom right
1 374207 176151 374227 176148 374204 176133 374223 176128
2 374212 176172 374188 176166 374207 176151 374227 176148
3 374204 176133 374223 176128 374197 176115 374220 176109
4 374197 176115 374220 176109 374193 176095 374215 176089
5 374178 176120 374197 176115 374174 176100 374193 176095
6 374185 176138 374204 176133 374178 176120 374197 176115
7 374223 176128 - 374220 176109 -

8 374227 176148 - 374223 176128 -

9 374188 176155 374207 176151 374185 176138 374204 176133
10 - 374185 176138 - 374178 176120
11 - 374178 176120 - 374174 176100

Profile line 1/2/3 zero point (profile 1) 374194 176110
Then profile 2 and 3 additional 15m each, along the line
Profile line 4/5 zero point (profile 4) 374187 176135. End point: 374209 176123

Then profile 5 additional 15m along the line.

Reference point: 374204 176133 or N54.483525 E-2.3728940 or ///bulldozer.subject.hoaxes

21



7 The Results
7.1 Twin Probe Resistance

Figure 19 Resistance Plot - not useful - see text.

The resistance results were particularly poor. The most likely cause of this was the
weather. We had had a long period (many weeks) of no rain and the previous day we had
our first day of fairly light rain. This would have meant that only the first few inches under
the surface would have been moist which in turn meant that conductivity was confined to
those few inches.

We therefore gave up on doing any further grids beyond the six in figure 10.

7.2 Magnetometry

The magnetometry results were very promising. See figure 14. As hoped for, a circle was
revealed but with a diameter of about 39m compared to the 34m circle of the LIDAR.

This may therefore represent a bank, while the LIDAR circle which represents a ditch
(latter confirmed from other LIDAR features).

We were unable to scan the area to the north-west because of the footpath and the start of
the escarpment. All 11 grid-areas were scanned.

The very strong feature across the top of the circle was checked against old maps of
boundaries, but no boundaries quite matched. However, when the profiles were obtained,
figure 23 points to a possible pipe at depth 1.5m-2m. Investigating this is not deemed a
priority since it is unlikely to relate to the circle.

The linear feature to the west of the circle, curving round to the south is more interesting
and warrants further investigation (see chapter 8, area 1 proposed excavation). This does
not correspond with any features on the LIDAR or old maps.

At the centre of the circle are two features. From the centre reference point (about 9m west
and 3m south) is a darker area. This area does match features on the profiles. There is
also a lighter area centred about 3m south of the reference point. These two areas
definitely warrant further investigation (chapter 8, area 2).

The boundary of the circle to the east is more pronounced hence the recommendation for
excavation (chapter 8, area 3).
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Figure 20 Magnetometry plot

7.3 Profiling

Initially, only one profile line was planned (with concatenation of several profiles), running
north-south. However, the magnetometry encouraged an additional profile running
approximately east-west just south of the reference point (see figure 18)

Line 1/2/3 aimed to include the centre and south and north boundaries. Line 4/5 was to
cover the anomalies just below the centre as mentioned in 7.2 above.

Line_No=1
1

Depth Iteration 7 Abs. error = 1.17 %
o ﬂll.ll 4.0808 8.00
n 1 1 1 1 1

8.500 S ‘
.68
.58
.88
.58
.00

Inverse Model Resistivity Section

I NN N N () [ [ (T N (T [ (R (T (N N
6.60 160 200 300 400 500 600 700
Resistivity in ohm.m Unit electrode spacing 1.60 m.

Figure 21 Profile 1 - southern edge of circle to middle
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Figure 22 As above but enhancing detail at shallow depth at 4-10m

Figures 21 and 22 are the same profile but with different settings. Figure 21 was with balanced
settings to give a good spread across low resistivity (blues/greens) to high resistivity (reds/purples).
Figure 22 was to enhance the resistive resolution (4-10m on horizontal scale) at about 1m depth
(vertical scale). This was the expected location of the bank and ditch. This tends to saturate the
other areas in the scan.

Note that the centre of the circle is around 24m and there are features at this point and at 21m
(slightly south of centre).
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Figure 23 Profile 2 - centre of circle to beyond northern edge
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Figure 24 As above but enhancing detail at shallow depth at 2-6m and 17-22m

Figures 23 and 24 are the same profile but with different settings. Figure 23 was with balanced
settings to give a good spread across low resistivity (blues/greens) to high resistivity (reds/purples).
Figure 24 was to enhance the resistive resolution (2-6m and 19-24m on horizontal scale) at about
1m depth (vertical scale). This was to cover the centre and the northern edge of the circle. The
centre of the circle shows a low resistivity area. The high resistivity area at 2m depth at around 18m
corresponds to the pronounced line across the top of the magnetometry (figure 20). This line also
corresponds to a slight linear depression in the land to the west heading towards Cock Lane
opposite. Investigation in Cock Lane and on the A46 to the east revealed no modern signage for

24



underground pipes (unlike the new high pressure gas line a few 100m to the south). But this is not
definitive — and a modern pipeline remains the most likely explanation.
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Figure 25 Profile 3 - beyond northern edge of circle.

Fig 25 is to the north of the circle — the magnetometry top edge of the circle is at 5m on the
horizontal scale above. Not much of interest appears but note the variability of the top 1 metre of
soil. This does emphasis the need for care to avoid confirmation bias and pareidolia.
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Figure 26 Concatenation of profile 1,2,3

Fig 26 is the concatenation of the previous 3 individual profiles. If we have a bank/ditch circle then
southern bank is at 6m, ditch at 9m, centre of circle at 25m, northern ditch at 42m and bank at 45m.
The deeper strong return on the magnetometry is at 39m and at a depth of 2m as described above.
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Figure 27 Profile 4 - western edge of circle to middle
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Figure 28 As above but enhancing detail at shallow depth at 15-23m

Profiles 4 and 5 were not aligned with the grids but taken to intersect the anomalies near the centre
of the circle as shown in the magnetometry — the dark patch to the left of centre and slightly south
and the light patch directly south of the reference point.

Figures 27 and 28 are the same profile but with different settings. Figure 27 was with balanced
settings to give a good spread across low resistivity (blues/greens) to high resistivity (reds/purples).
Figure 28 was adjusted to show detail between 8m and 16m. The centre reference point
corresponds to 18m on the horizontal scale. While there does not appear to be a notable feature at
the centre (18m) there does seem to be features around 10-11m. This corresponds both to the dark
feature at the same point on the magnetometry (figure 20) and the raised (?) area showing on the
LIDAR in figure 13. Excavation could reveal more information about this anomaly.
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Figure 29 Profile 5 - centre to eastern edge of circle.

Figures 29 shows higher resistivity material to the east of the circle which corresponds to the
western edge of the slight valley to the east of the circle. This high resistivity also corresponds
approximately to the geological boundary shown in figure 5, between the sandstone (Bridport Sand
Formation) to the west and the limestone (Inferior Oolite) to the east.

The centre of the circle is at 3m and the eastern edge of the magnetometry circle at 23m.
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Figure 30 As above but enhancing detail at shallow depth at 14-18m

Figures 30 is same profile as figure 29 but adjusted to show more detail around the 23m point. This
does show potential for further investigation — at a shallow depth.
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Figure 31 Concatenation of profile 4,5

Figures 31 is the concatenation of profiles 4 and 5. Detail is covered above — anomaly at around
10m, centre of circle at 18m, eastern edge of circle at 43m. Underlying limestone from about 25m
onwards
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8 Further Investigation
The circle is ripe for further investigation by excavation.
None of the excavations are expected to be deep — hopefully less than 1 metre.
The three areas are proposed (figure 32) :-
Area 1 —to include probable bank and ditch as well as the curved feature to the left of the
area. 15-20m x 1m*
Area 2 — hopefully the most important, covering the possible anomalies near the centre of
the circle. 15-20m x 2-3m*
Area 3 - to include probable bank and ditch which is more pronounced in the
magnetometry. 10-15m x 1m*
* = nominal dimensions — depends on what is uncovered

Area 2 has the potential for uncovering inhumation (if site is a barrow and if not already
cleared by, for example, the Victorians). The method statement would need to cover this
possibility.

All three areas may uncover artifacts or (in the ditches) organic material suitable for
possible radio-carbon dating.

Proposed excavations

Figure 32 Proposed excavations.

The viability, management, logistics and contributors for such an investigation remain to be agreed
with the National Trust.
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9 Conclusions
As would be expected from geophysics, the results are not conclusive and further
investigation is needed.

The magnetometry shows encouraging results and confirms the LIDAR circle, though at
about 39m diameter rather than the 34m diameter of the LIDAR. This could well point to
the magnetometry circle being a bank, and the LIDAR circle an associated ditch.

The magnetometry also reveals two other features, one of which is proposed to be
excavated.

The LIDAR data at 50cm-1m resolution as available from the National Library of Scotland
shows a small mound near the centre of the circle and matching anomalies shown in the
magnetometry and in the profiles conducted in this project. Could this be a burial pit?
Indicators point to a disc barrow, but other possibilities exist including a henge.

There is a reasonable possibility that excavation can confirm the identification, with three

reasonable shallow trenches proposed. Two to investigate the circumference and one to
investigate that area around the centre of the circle.
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