South Green, Southwold: A
geophysical investigation

Author:
David Bescoby MCIfA
15th September 2016

A report produced for the Southwold Museum & Historical Society

Contents
1 Summary

2

2 Introduction

3

3 Aims and Objectives

5

4 Geophysical methods
4.1 Earth resistance measurements . . . . . . . . . . . . . . . . . . . .
4.2 Geological considerations . . . . . . . . . . . . . . . . . . . . . . . .

5
6
6

5 Results

7

6 Interpretation
6.1 Features of recent origin . . . . . . .
6.2 WWII defensive works . . . . . . . .
6.3 Possible late medieval features . . . .
6.3.1 Former roadways and tracks .
6.3.2 Evidence for building remains

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

9
9
11
19
19
23

7 Conclusions

27

8 Acknowledgements

28

Appendices

29

A Field methods
29
A.1 Data processing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
A.2 Data Visualisation . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

1 SUMMARY
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Summary

A geophysical survey using earth resistance measurements was undertaken over
open spaces comprising South Green, Southwold, Suﬀolk in order to evaluate the
potential survival of late medieval remains following the Great Fire of 1659. Beneath the greens flanked by Queen’s Street and Primrose Alley, evidence for the
survival of a number of former buildings along with a roadway running in a south
westerly direction from Queen’s Street were detected, indicating that this northern part of South Green was likely to have been settled in the medieval period.
To the south, further building remains were detected flanking the eastern end
Constitution Hill. Towards Gun Hill, a possible western edge to the hypothesised
medieval road running southwards to the coast was also detected. The area behind
the WWII East Coast Defence Battery was found to be disturbed, precluding the
chance of detecting earlier remains. Further WWII activity was detected inland,
the locations being verified from contemporaneous aerial photography.
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Introduction

The geophysical work described herein builds upon the results of earlier geophysical survey work at Gun Hill and Skilmans Hill in 2015, commissioned by the
Southwold Museum and Historical Society. Survey results from both locations
indicated surviving sub-surface remains relating to the former layout of the town.
On Gun hill, traces of a number of former buildings were recorded, aligned with a
possible earlier roadway running southwards to the coast. The potential survival
of build elements relating to an earlier phase of settlement prompted further geophysical investigation of the South Green, in particular following the line of the
mooted 2015 road northwards towards what is thought to have been the centre
of the medieval town. The open spaces or greens that make up South Green are
thought to reflect areas destroyed by the Great Fire of 1659 and never rebuilt
upon. The results of the latest geophysical survey, again commissioned by the
Southwold Museum and Historical Society, are described in this report. The areas
covered by the current survey are shown in figure 1.
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Figure 1: Areas of South Green subject to earth resistance survey in 2016.
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Aims and Objectives

The aim of the current study was to further investigate the existence of a possible
earlier roadway running southwards towards the coast and to assess the survival
of late medieval building remains beneath the open spaces forming South Green,
thought to have been destroyed by fire in 1659.
The possible location of a former road was detected along the margins of Gun
Hill in 2015, recorded as a distinctive edge to an area of cultural activity to the
west (see previous report). A hypothetical extension of this alignment northwards
parallels the line of modern Queen’s Street and the current survey sought to further elucidate the survival of this road by investigating adjoining areas leading
northwards from Gun Hill as well as search for the remains of juxtaposed buildings.
The open spaces making up South Green, bordered by Primrose Alley, Queen’s
street/road and Constitution Hill, form an area of just under 0.9 ha and lie close
to the centre of what is considered to be the older, medieval quarter of the town.
The density of medieval buildings prior to 1659 is likely to have been high and an
evaluation of the survival of related sub-surface features is likely to give further
insight into the topographical layout of the medieval town.

4

Geophysical methods

Archaeological geophysics provides a means of mapping surviving sub-surface remains, relying on contrasting geophysical properties between buried remains and
their surrounding burial environment. In the current study, the electrical properties of the sub-surface have been investigated by taking a number of uniform
measurements of apparent earth resistance over a regular network of grids. Measured values are plotted as greyscale maps depicting the sub-surface along with any
‘anomalous’ responses that might relate to surviving archaeological features. An
important point to bear in mind is that geophysical data represent a palimpsest of
past activity, spanning the most recent of events to those of the distant past. This
accumulated layering of geophysical responses is perhaps the greatest challenge to
accurate data interpretation. The technique employed is sensitive to sub-surface
features down to a depth of c. 1.2 m.
Geophysical techniques were deployed in adherence to guidelines for best practice issued by English Heritage[1] and the Chartered Institute for Archaeologists
(CIfA) Standards and Guidance for archaeological geophysical survey (2013).[2]
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4 GEOPHYSICAL METHODS

Technical details of the field methods employed are provided in Appendix A.

4.1

Earth resistance (resistivity) measurements

The resistance of the earth to an electrical current at a particular point is measured
by placing electrical probes into the ground. The presence of buried remains aﬀects
how well the surrounding soil conducts an electrical current. The technique is sensitive to buried wall foundations or footings as these, being solid structures, present
a higher electrical resistance than the surrounding soil. Conversely, features such
as pits and ditches generally hold more soil moisture than the surrounding soil
(their infilling material being less well compacted), presenting a lower electrical
resistance.

4.2

Geological considerations

The superficial geology within the study area consists of Holocene silts and sands
overlying more extensive deposits of glacial sand and gravel laid down during the
Quaternary period. These types of deposits provide a comparatively free draining
substrate suitable for earth resistance measurements, providing a good contrast
with moisture retaining features, although potentially less so with features of a
higher electrical resistance.
Topographically, the study area is somewhat divided by a broad depression
running in a SW-NE orientation from the low-lying area occupied by the Common
to the south. This can be clearly seen in an elevation model derived from LiDAR
data collected by the Environment Agency, shown in figure 2.1 The southernmost
portions of the study area, occupied by Gun Hill, form a lobe-like projection most
likely the result of ancient long-shore drift. The axis of the low-lying area behind
Gun Hill is approximately congruent with the course of Queen’s Road.

1

Data are Crown Copyright and licenced under Open Government Licence.
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Figure 2: Digital elevation model of the current study area derived from LiDAR data,
showing the nature of the promontory occupied by Gun Hill and low-lying area behind.

5

Results

The results of the resistivity survey over the South Green area are shown in figure
3. For comparative purposes, the results of the resistivity survey over Gun Hill,
undertaken in 2015 are also depicted.
It can be seen that the technique was again successful in detecting a number of
anomalous features, producing an often complex picture of the sub-surface. This
is particularly true around Constitution Hill and the northern portion of South
Green, reflecting a level of cultural activity in keeping with a multi-period urban
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environment. The results are discussed in detail in the following section.

Figure 3: Resistivity survey data collected from South Green in 2016 and from Gun Hill
(2015).
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Interpretation

The following section provides an interpretation of the main features revealed by
the earth resistance survey. An attempt is made to distinguish between features of
modern origin, those related to activity during the Second World War (WWII) and
those that may relate to the late medieval organisation of the town. In the case
of WWII activity, recourse to historical data, particularly in the form of aerial
photographs, allows a degree of correlation with pictured extant features. The
identification of earlier remains relies more on the overall morphology of discrete
features and in particular on their potential alignment, both in relation to neighbouring features and ancient alignments that may survive within the build fabric
of the town.

6.1

Features of recent origin

Survey data from South Green inevitably contains sub-surface responses relating to
recent activity, particularly in the form of service trenches running to the numerous
buildings surrounding the greens as well as sub-surface drainage networks. Figure
4 shows the main features of this type, predominantly recorded as linear, low
resistance features resulting from infilled trench cuts (shaded brown).
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Figure 4: Interpretation of resistivity survey data showing feature likely to be of recent
origin.

Upon the green adjoining Constitution Hill a faint, linear, low resistance anomaly
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was detected (see figure 4). Initially interpreted as some form of ditch feature, examination of an aerial photograph from 1920 shows what appears to be a rutted
track running across the green, reproduced in figure 5.2 While a comparatively
high resistance reading might be expected from such a feature, being more compact than the surrounding ground, the low resistance response may be due to the
subsequent infilling of a rutted, down-cut surface.

Figure 5: Aerial photograph from 1920 showing a trackway across the green on Constitution Hill.

6.2

WWII defensive works

Activity on the green during WWII is now well documented, including the relocation of the Southwold Emergency Coastal Defence Battery (ECDB) on Gun Hill
2

Image reference EPW001931, taken June 1920. Accessed from the Britain from Above
archive. www.britainfromabove.org.uk on 14th September 2016.
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in 1941.[3] The exact location of the ECDB along the north-eastern margins of
Gun Hill can be seen in a Luftwaﬀe reconnaissance aerial photograph, reproduced
in figure 6 - a red arrow highlights the battery.3 A significant portion of the installation can be seen to have been located over the surveyed area and a closer
comparison with the survey results (figure 7) shows a marked delineation along the
western edge of the battery corresponding with an increase in ground resistance highlighted in red in figure 7. The positions of the former gun emplacements are
likely to survive as areas of low resistance (white) seen along the south-eastern
margins of the surveyed area. A further aerial photograph taken in 1949 appears
to show the dismantling of the ECDB - see figure 8.4 Here there again seems to
be a fairly well defined edge to activity relating to the former gun battery (red
line) which correlates with the well defined contrast in earth resistance revealed
over this portion of the green. This level of activity is likely to obscure geophysical
responses from any underlying archaeological deposits that might survive.

3

A digital copy of this aerial photograph was kindly provided by Alan Greening.
Image reference EAW024300, taken June 1949. Accessed from the Britain from Above
archive. www.britainfromabove.org.uk on 14th September 2016.
4
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Figure 6: Luftwaﬀe aerial photograph from the 1940s showing the location of the ECDB.
The large red arrow depicted was present on the scanned image.
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Figure 7: Location of area subject to current survey in relation to the ECDB. Luftwaﬀe
aerial photo (top) with red line defining area of high resistance to the west, recorded in
the resistivity data (bottom). Top image insert of ECDB from Liddiard & Sim (2014).[3]
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Figure 8: Aerial photograph from 1949 apparently showing the dismantling of the ECDB
position and an apparent topographical demarkation (red) reflected in the resistivity
data.

Towards the town to the north-east, there appear to be further well defined
anomalous responses relating to wartime activity on the greens, shown in figure 9,
(highlighted in pink). Further recourse to the Luftwaﬀe reconnaissance aerial photograph (figure 10) appears to show corresponding installations or activity at these
locations. Upon the green comprising Constitution Hill, the survey results indicate
a well defined horseshoe shaped area of low resistance, most readily interpreted as
a trench or dug out (figure 9). This might be related to a similarly aligned feature
to the south-east on the other side of the road, which is vaguely ‘w’ shaped in plan.
However, the geophysical response here is of a high resistance feature, suggestive
more of the sub-surface survival of something more solid. The third feature to the
north is smaller, forming a fairly well defined concave shaped area of higher earth
resistance. This does not correlate particularly well with the aerial photograph,
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which depicts a light, slightly irregular ‘w’ shaped feature, which could potentially
be upcast from a dug feature. It is not exactly clear how this relates to the geophysical response observed, although the subsequent backfilling of such dugout
features with rubble is not uncommon.
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Figure 9: Earth resistance anomalies possibly related to wartime activity.
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Figure 10: Luftwaﬀe aerial photograph from the 1940s showing the possible location
further defensive positions, circled in red.
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Possible late medieval features

The underlying aim of the current survey was to assess the survival of any subsurface remains relating to late medieval structures once thought to occupy South
Green prior to the Great Fire of 1659.
6.3.1

Former roadways and tracks

Resistivity survey on Gun Hill undertaken in 2015 revealed a series of faint rectilinear anomalies consistent with those to be expected from surviving building
foundations, apparently aligned with a well defined break in anomalous responses
orientated N-S and marking the limit of recorded settlement activity. It was hypothesised that this edge might demark the line of an earlier roadway running
southwards from the medieval town to the coast. While this aligns closely with
the current position of a section of Primrose Alley, it was hoped that surveying
adjoining areas of the green might help elucidate the existence and position of the
former road and any buildings fronting onto it.
Figure 11 shows the projected line of the road running towards the town (revised from 2015). The most convincing evidence for its continued course can be
seen from the green to the west of Primrose Alley, labelled ‘1’ in figure 11. Here
a well defined edge running for c. 18 m delimits an area of higher resistance on
approximately the same alignment, inset westwards from the current road by c.
3 m. To the north, at the junction with Queen’s Road, a similar area of higher
resistance can be seen to flank the proposed road (labelled ‘2’ in figure 11), which
at this point coincides with the course of Primrose Alley. However, the much
smaller areas of elevated resistivity values that border the modern road make the
interpretation less convincing. Also of interest in this section is the area to the
south, in front of the possible WWII structure which appears devoid of any features that might pertain to the road. This point occupies a topographical low
point (see contours depicted in figure11), which may have some bearing on overall
sub-surface visibility. The high resistance anomalies flanking the western side of
the road junction (position ‘2’ in figure 11) do seem to contain angular elements
perpendicular to the hypothesised road line and may represent the outline remains
of a former building (see below).
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Figure 11: Predicted route of former roadway running to the coast.

Moving northwards, there is scant evidence for the continuing course of the
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road, likely by this point to be beneath Queen’s Street, as illustrated in figure 12.
The best evidence for a possible defining margin can be seen beneath the small
slither of green labelled ‘1’ in figure 12. Here a clear edge running parallel to the
roadline can be seen demarking an area of higher earth resistance to the west, c.
2 m to the west of the current road.
One of the clearest anomalous responses detected by the current survey is
the apparent course of a second roadway, which forks oﬀ from the main route,
labelled ‘2’ in figure 12. This roadway runs for nearly 60 m in a south-easterly
direction and measures 3.5 m at its widest point. The line of the roadway is again
defined by a well defined edge of high resistance responses. Several of these have
clearly defined perpendicular elements, suggestive of surviving building remains see below. Interestingly, this route way is oﬀset to the south of the present day
road.
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Figure 12: Northern portion of predicted roadway along with a second, adjoining road
on a NW-SE orientation.
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Evidence for building remains

Evidence for surviving building remains detectable through earth resistance survey
covers a range of potential burial scenarios, such as surviving foundations (often
mortared flints) producing a comparatively high resistance response; infilled robber
trenches from which building materials have been quarried, producing a comparatively low resistance response and compacted floor sub-layers, capable of producing
both high and low resistivity responses depending on how soil drainage is aﬀected
by their presence. It should be remembered that post-depositional processes are
also complex, especially within urban settings, making refined interpretation diﬃcult. However, in broad terms, the survey does appear to have been successful in
detecting the partially surviving remains of several built structures.
The best evidence for the survival of building remains comes from the larger
northernmost greens to the east of Queen’s Street. Figure 13 shows the most
prominent responses thought to relate to former buildings. Discrete linear features
that appear to show the location of foundations, whether surviving in situ (high
resistance) or as robber trenching (low resistance) are highlighted with yellow
polygons. The silhouette or outline resulting from surviving sub-floor layers is
highlighted in brown in figure 13. The outer edges of smaller or fainter features
that may relate to former structures, based on their alignment, are highlighted with
yellow lines. It can be seen that some of the clearest evidence is focused on the large
green immediately to the east of Queen’s Street, labelled ‘1’ in figure 13. Here a
number of discrete elements can be seen on N-S and E-W orientations aligning with
the putative road and set amongst a background of complex anomalous responses
typical of a multi-phase urban environment. The building outline highlighted on
this green is defined by a low resistance footprint, which could result from surviving
sub-floor layers impeding and trapping moisture. Alternatively, the presence of an
infilled cellar would also yield a similar low resistance response.

23 of 29

6.3 Possible late medieval features

6 INTERPRETATION

Figure 13: Evidence of surviving building remains detected under the northern portion
of South Green.
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To the east, survey results from the adjoining green (labelled ‘2’ in figure 13)
suggest building remains aligned with and butting up to the forking roadway. On
the adjacent green, labelled ‘3’, the results are less clear, although a rectangular
area of high resistance aligned to the above road may well relate to a former
structure. To the south-east, the most easterly green produced little evidence of
building remains (labelled ‘4’ in figure 13) and is additionally dissected by several
drainage features. The small size of these last two greens also renders interpretation
more diﬃcult, since surviving features may only be partially revealed.
Moving southwards, the evidence for surviving building remains seems to peter
out somewhat (see figure 14), although open areas available for survey are also
smaller. To the south of the suspected WWII activity, labelled ‘1’ in figure 14,
the outline of a possible building was recorded, producing a well defined high
resistance anomaly aligned N-S, although sitting back some 10 m from the edge
of the hypothesised road line.
To the west, some interesting anomalies were recorded beneath the green on
Constitution Hill, labelled ‘2’ in figure 14, which may also relate to the presence
of former built structures. Here a series of faint, linear, high resistance features
can be seen, aligned NW-SE and with corresponding perpendicular orientations the same as the present day roadway to the north. Upon the small green opposite
to the north, labelled ‘3’ in figure 14, a well defined ‘L’-shaped, high resistance
response is also aligned with the road and may represent the remains of a further
building. It has been suggested by R. Dales (per. comm.) that this roadway may
be of some antiquity, providing access to low-lying common land to the south-west.
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Figure 14: Evidence of surviving building remains detected on constitution Hill.

Returning to the large green to the south (labelled ‘2’ in figure 14), the most
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easterly linear anomaly, running for nearly 15 m, follows an approximate N-S
orientation, more closely aligned to the hypothesised coast road to the east. Several
more diﬀuse high resistance responses can be seen close by, which are hard to
interpret. It is not clear whether the building remains continue south-westwards
along the green, as this area becomes subject to high levels of disturbance around
the areas of WWII activity. It is also noted that the slope of the hill dipping
southwards becomes steeper at this point, and maybe less suitable for building.
At the junction between Queen’s Road and Primrose Alley, labelled ‘4’ in
figure 14, the high resistance response recorded may in part relate to the presence
of building remains, although proximity to the modern junction makes defining
an outline diﬃcult. On the green to the northeast (labelled ‘5’ in figure 14), a
complex group of anomalies were recorded, dominated by a broad, linear response
following a NNW-SSE orientation, with a possible parallel element c. 2.5 m to the
west. Given the proximity to the modern junction, it is possible together these
anomalies reflect the line of a former alleyway. Interestingly, the line of extant
buildings c. 16 m to the south (from house number 28 onwards), do seem to also
respect this NNW-SSE alignment and may in some way reflect the vestiges of and
earlier layout.

7

Conclusions

The geophysical survey undertaken at South Green have proved eﬀective in revealing a number of surviving sub-surface elements relating to former activity from a
range of historical periods. From the interpretation discussed above, the following
conclusions might be drawn:
• Features relating to WWII defenses were again identified, the locations of
which being largely verified with recourse to contemporaneous Luftwaﬀe
aerial images. A large area of sub-surface disturbance was recorded to the
north of the ECDB, obscuring geophysical responses from any surviving remains from earlier periods.
• Further evidence for an earlier road extending southwards from Queen’s
Street was identified, with a convincing western edge recorded to the north
of Gun Hill. However, little evidence of associated building remains were
located along this southerly portion.
• To the north, beneath the greens bounded by Queen’s Street and Primrose
Alley, good evidence exists for the surviving remains of a number of build-
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ings within an area that appears at one time to have been subject to fairly
extensive settlement activity. This is particularly clear along the eastern
margins of Queen’s Street, following the line of the postulated earlier road,
along which detected building remains seem to align. The line of a second
roadway running NE-SW from Queen’s Street was also revealed, with further
buildings detected along its southern edge.
• On the green to the south of Constitution Hill building remains aligned with
the road to the north were recorded, along with correspondingly aligned
remains on the green opposite, adjacent to the former Salt Oﬃce. The
current road alignment may therefore be of some antiquity, once providing
access onto the Common to the south-west.
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Field methods

A grid network comprised of 20 x 20 m grid squares was established over the areas
to be surveyed. The position of the grid was recorded using a Topcon HyperPro
GPS with real-time kinematic (RTK) corrections at the end of the survey.
Measurements of earth electrical resistance were determined using a Geoscan
RM15 resistance meter with a mobile twin-probe configuration. Probe separation
was 0.5 m. A zig-zag traverse scheme was employed and data were logged in
discrete 20 m grid units. The instrument sensitivity was 0.1 ohms. The sample
interval along each traverse was 0.5 m and the traverse interval was 1m, thus
providing 800 sample measurements per 20 m grid unit. Within this report, the
term ‘resistivity’ refers to the apparent resistivity of the sub-surface.

A.1

Data processing

Data processing was undertaken using the author’s own software. The following
data processing routines were applied:
Zero mean grid correction, removing diﬀerences in measured background resistance; High-pass filtering; Polynomial interpolation of traverse (X-axis) data to
0.5 m.

A.2

Data Visualisation

Geophysical data were analysed using a Geographic Information System (GIS)
database (ERSI ArchMap 9.3). The basemaps comprise of oblique aerial photographs provided by the Environment Agency under Open Government Licence
and are Crown Copyright.

29 of 29

