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1 SUMMARY

1

Summary

In March of 2017, geophysical survey (magnetometry) within the precinct of St
Mary’s Friary, Burnham Norton, revealed further evidence for the sub-surface
survival of masonry remains representing a range of buildings to the south of the
friary church. The remains of a N-S aligned wall detected to the south of the
gatehouse may represent the eastern extent of a further range of buildings running
parallel to Friar’s Lane.
Due east of the friary church and aligned with it, the remains of a rectangular
building were detected, associated with a possible trackway or thoroughfare aligning with the friary church and a possible gate in the extant eastern portion of the
precinct wall.
To the south, surviving sub-surface remnants of a masonry wall were detected
atop an earthwork bank, running E-W for 73 m with a possible origin at the
south-eastern corner of the site. It is not clear whether this represents the southern
portion of an enclosing precinct wall or some form of internal division. Faint traces
of a parallel internal division 30 m to the north was also detected.
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Introduction

The friary at Burnham Norton (TF 8387 4277) is a designated scheduled monument (NHER 1738), occupying a meadow c. 900 m north-east of Burnham Market
village and 3.5 km from the current North Sea coastline. Extant remains consist
of a gatehouse, a western section of the church wall and much ruined sections of a
surrounding wall circuit. Surviving sub-surface elements are visible as earthworks,
primarily to the east of the gatehouse and as possible parch marks visible on aerial
photographs. The Carmelite Friary was founded in 1253 by Sir William Calthorp
and Sir Ralph Hemenhall and was the first Carmelite House in Norfolk. Successive,
but probably modest expansions to the friary occurred in 1298 and 1353 - see [1].
Around 17 friars were in residence in the early 16th century.
The geophysical field survey described within this report was undertaken in
February 2017 upon land held under lease by the Norfolk Archaeological Trust,
covering an area of c. 2.1 ha - see Fig. 1. The aim of the survey was to shed
further light on the nature of surviving sub-surface remains relating to the former
friary precinct as part of the ‘Imagined Land’ project being undertaken by the
Trust and funded by the Heritage Lottery Fund (HLF). Details of the geophysical
survey have been logged with the OASIS project - see Appendix C.
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3 GEOPHYSICAL METHODS

Figure 1: Aerial Photograph of the study area, showing the location of the geophysical
survey. Imagery c 2017 Getmapping plc.

3

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 magnetic properties of the sub-surface have been investigated by taking a number of uniform
measurements of magnetic field strengths over a regular network of grids. Measured values are then plotted out 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 magnetic techniques employed are sensitive to sub-surface features down to a depth of c. 1.2 metres.
Geophysical techniques were deployed in adherence to guidelines for best practice issued by English Heritage and the Chartered Institute for Archaeologists
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3 GEOPHYSICAL METHODS

(CIfA) Standards and Guidance for archaeological geophysical survey (2013) [2, 3].
Technical details of the field methods employed are provided in Appendix A, while
unprocessed survey data is presented in Appendix B.

3.1

Magnetic measurements

Magnetometer survey, sensitive to minute distortions in the earth’s magnetic field
in the presence of buried objects, provides a rapid means of mapping sub-surface
features. The interaction of the earth’s magnetic field with that of buried features
produces a characteristic ‘dipolar’ response of both positive and negative values,
represented in greyscale maps as associated black and white features.
The technique is sensitive to masonry building foundations or footings constructed either from ‘magnetic’ materials such as fired clay brick, producing strong
positive magnetic responses or non-magnetic materials such as limestone blocks
which produce negatively trending magnetic responses (as they are less magnetic
than the surrounding soil). Magnetometer surveys are also sensitive to archaeological features such as pits and ditches, which tend to infill with more magnetic
topsoil, providing a magnetic contrast with surrounding soil. Areas of burning,
burnt materials and structures relating to heating processes such as kilns and
hearths all produce a strong magnetic response as heating dramatically enhances
their innate magnetic properties.

3.2

Geological considerations

The superficial geology consist of Quaternary Head deposits; a poorly sorted mixture of gravel, sands and clay deposited via the down slope movement of material,
primarily as a result of solifluction and hill wash type processes. Local lenses of
silt, peat and organic material are also likely in topographic hollows - see [4, 5]
Overlying soils are of a predominantly light, sandy structure, becoming increasingly clayey towards the eastern portion of the surveyed area, which lies just above
the floodplain of the Burn River to the east.
Vegetation across the site consists of ungrazed tussock grasses, forming an uneven surface. The ground slopes away to the east, becoming more waterlogged,
with sedges and reeds flanking the broad margins of a N-S aligned water filled
ditch or drain that almost bisects the easternmost portion of the site. Ground
conditions precluded the use of a cart-based survey system and the overall uneven
nature of the terrain made for slightly sub-optimal survey conditions; the uneven
surface adding slightly to the overall level of magnetic noise in the recorded data.
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It was not possible to survey the earthworks immediately east of the church building, due to their undulating nature, nor the area north of the gatehouse, where
magnetic readings were strongly affected by the presence of the iron staircase to
the first floor. A temporary contractors compound immediately to the south of
the gatehouse prevented survey over this area.

4

Results

The results of the magnetic survey is shown in Fig. 2. The survey was successful in detecting numerous anomalous magnetic responses, providing a relatively
comprehensive map of sub-surface features likely to represent successive phases of
activity at the site.
Evidence for surviving sub-surface masonry revealed by the survey is largely
confined to the north-western corner of the site around the extant remains of the
gatehouse and church. A less coherent picture emerges within the wider precinct,
with little of the overall topographical discernible, suggesting less substantial material remains which subsequent activity potentially obscuring more subtle topographical features.
The area to the east of the bisecting ditch is magnetically much quieter than
the main western portion of the site, apparently reflecting a difference in land-use
- see Section 5.4 below.
To aid the interpretation of anomalous features that relate to surviving archaeological remains, it is useful to first identify and exclude elements that are derived
from more recent activity or interference from nearby ferrous structures. Magnetic
responses of non-archaeological origin are highlighted in Fig. 3.
Around the perimeter of the surveyed area, a number of strong magnetic responses can be seen. Along the north-west boundary, a metal boundary fence
adjoining Friary Cottage produces a large response (shown in orange) obscuring
more subtle readings to the south. Similarly, to the east, an extensive area of
magnetic interference is derived from a metal shed and polytunnel frame abutting
the boundary (shown in yellow). Along the western margins of the survey area,
adjacent to the school, an iron manhole cover results in a large magnetic anomaly
(shown in yellow). Across the site, a number of faint linear anomalies, mostly
orientated NE-SW were detected (shown in purple in Fig. 3), one of which heads
towards the manhole cover and could, therefore, relate to modern drainage. In the
south-east potion of the site, a very large negative anomaly is produced by the
support wires for a telegraph pole (red hatching). Immediately to the north there
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Figure 2: Magnetic survey results from St Mary’s Friary, Burnham Norton.
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7 of 26

5 INTERPRETATION

is a rather curious rectangular, positive magnetic anomaly measuring c. 31 m
long and 6 m wide, orientated N-S (shown in turquoise). It most likely represents
a large, but fairly shallow infilled feature, although its age is hard to determine.
Recourse to the many available aerial photographs from 1946 onwards do not reveal any corresponding features that might suggest a more modern origin. It runs
more-or-less parallel to the existing ditch to the east, but is also perpendicular to
a section of earthwork to the south, discussed below. Anomalies relating to two
square infilled features are probably ascribable to more recent activity (shown in
blue in Fig. 3), on account of their crisp, regular shape. The faint magnetic responses derived from the line of two extant trackways, one of which runs from the
current site entrance on Friar’s Lane eastwards across the site to a bridge over the
drain, are highlighted in brown. Finally, various small, high amplitude responses
can be seen scattered throughout the surveyed area (shown in pink in Fig. 3),
derived from small iron objects within the topsoil, such as nails, ploughshares and
horseshoes.

5

Interpretation

The following section provides an interpretation of the main magnetic responses
revealed by the survey. An attempt is made to recognise and classify features
that relate to former friary buildings and the layout of the surrounding precinct in
terms of morphology, and to contextualise these in relation to the overall layout of
the friary complex. To aid in this process, use is made of the high resolution topographical data from recent LiDAR survey undertaken by the Environment Agency,
the results of the earthwork survey undertaken by Cushion in 1995 and plans of
the friary precinct walls generated by archaeological recording work undertaken by
NPS Archaeology in 2016. The latter two datasets have been reproduced as digital overlays within the project GIS [6, 7]. The nature of geophysical survey data
makes such interpretation a somewhat speculative exercise (see Section 3 above)
and resulting hypotheses should be used in a heuristic way, providing ideas to be
tested through further historical and archaeological research.

5.1

The Friary buildings

The extant gatehouse, west church wall and earthworks to the east identify the
main focus of friary buildings, while it has been suggested that the land encompassed by Friary Cottage to the north and the remains encountered, including the
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Figure 3: Magnetic anomalies that relate to modern activity.

5.1 The Friary buildings
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5.2 Further sub-surface masonry remains

5 INTERPRETATION

core of the cottage itself, may represent one or both of the licensed extensions to
the original precinct. The geophysical survey was successful in detecting a number
of surviving sub-surface wall elements to the south of the gatehouse and church, as
shown in Fig. 4. The longest section of masonry wall runs N-S parallel to Friar’s
Lane and might represent the eastern extent of a building extending southwards
from the gatehouse, fronting the lane. To the east, several clear wall/masonry
elements were detected, indicating a further range of buildings extending c. 15 m
to the south of the church.
In addition to discrete wall elements, the survey revealed a associated spread
of enhanced magnetic responses that seem to clearly delineate the footprint of
the former buildings and likely to be derived from building debris within the near
surface. Taken together, it is possible to plot out the maximum southern and
eastern extent of the main complex of buildings occupying the north-west corner
of the study area, shown in Fig. 5. The location of the southern range of buildings
detected by the survey seems to be confirmed by both the earlier earthwork survey
and also by topographical data derived from recent LiDAR survey. Fig. 6 shows a
contour map of the LiDAR survey data with contours plotted at 2.5 cm intervals,
providing a detailed elevation model of the terrain. An run of aerial images within
the Cambridge University online library from 1971 also appear to show an area of
raised relief in shadow to the south of the church [8].

5.2

Further sub-surface masonry remains

To the east of the main complex of buildings, further evidence of the sub-surface
survival of masonry remains was detected, labelled ‘1’ in Fig. 7. This building,
measuring c. 12 m N-S and potentially as much as 40 m along its E-W axis,
forms an ‘L’-shaped footprint. The survey results again show a few good targets
thought to be discrete masonry footings at the eastern end, along with a spread
of magnetic material delineating the extent of the building extending to the west.
Interestingly, this building aligns along the E-W axis of the priory church, some
50 m to the west. Running through the complex, a faint linear anomaly following
a similar E-W orientation can just be seen. This faint anomaly also seems to align
with the purported gate in the eastern precinct wall, highlighted during the NPS
Archaeology survey [6]. A reasonable interpretation is that this feature represents
the line of a former E-W routeway or thoroughfare through the centre of the
precinct. As hypothesised in the NPS Archaeology report, this feature does indeed
appear to align with the extant western entrance of the friary church [6]. It is
tempting to think of this building as a possible eastern gatehouse, perhaps marking
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Figure 4: Detected sub-surface masonry remains. Earthwork survey after Cushion [7] & location of extant precinct walls after NPS
Archaeology [6].

5.2 Further sub-surface masonry remains
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Figure 5: Likely southerly and easterly extent of the main complex of buildings in the north-west corner of the surveyed area.

5.2 Further sub-surface masonry remains
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Figure 6: Topographic contour plot derived from LiDAR survey data. Contours spaced at 2.5 cm.

5.2 Further sub-surface masonry remains
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the position of an earlier precinct boundary or even some form of inner precinct
division, demarking the main buildings occupying the upper terrace. Furthermore,
c. 16 m to the north, a faint positive linear anomaly appears to align with a second
entrance in the eastern precinct wall, while its western projection aligns with an
opposing entrance in the western wall, north of the gatehouse - see [6]. Immediately
to the south of the building described above, a very faint predominantly negative
E-W anomaly can be seen (marked in dark green in Fig. 7), which is interpreted
as a possible internal boundary division within the precinct.
To the south, at location ‘2’ in Fig. 7, a further linear anomaly measuring a
total of 73 m was detected following an E-W orientation and located on to of a
slighty elevated bank, shown clearly in the earthwork survey data - see Fig. (7).
The magnetic response here is somewhat intermittent and again associated with
a degree of magnetic noise, thought to derive from discrete deposits of building
material along the top of the bank. Projected in an easterly direction, the alignment of this anomaly would intersect the southern corner of the eastern precinct
wall and it is tempting to suggest that it might represent the remains of the southern return wall. However, it is unclear why the western section of this wall stops
mid-way across the precinct, apparently at the junction with a second bank on a
perpendicular N-S alignment and so might instead represent the remains of some
kind of internal division.
The broad positive magnetic anomaly of unknown origin, orientated N-S (shaded
turquoise in Fig. 7) respects all these alignments and could conceivably be associated with the building to the north, and which along with the earthwork banks,
defines an open, roughly square space.

5.3

South of the main buildings

Immediately the south of the main complex of buildings, a rectangular space is
defined by a slight bank to the south and a marked drop in level to the east, forming
a possible upper terrace, labelled ‘1’ in Fig. 8. This area is somewhat difficult to
interpret geophysically. There is a c. 8 m wide band of elevated magnetic values
immediately adjacent to the building remains to the north, which might well be
expected and relate to the former structure and its demolition; the habitation
effect described by Gaffney and Gater [9]. To the south it is hard to pick out any
discrete magnetic anomalies, although the area is characterised by diffuse bands
of magnetic noise, indicative of some form of activity, possibly agricultural.
To the south, upon the other side of the earthwork bank (labelled ‘2’ in Fig.
8), a similar pattern of largely ill-defined, diffuse anomalies can be seen, with the
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Figure 7: Evidence for further building remains to the east of the friary church.
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exception of two weakly positive linear anomalies orientated N-S and likely to
represent infilled ditch type features. A third, similar, but slightly curving feature
can be seen to the east, which seems to follow the topographical trend of the
earthwork, although it is not really clear how this fits with the overall layout of
the precinct, assuming it lies within the southern wall. Also seen in this area are
a fainter series of broad, parallel anomalies orientated NW-SE. It is tempting to
think of these as representing former ploughing activity; their average width of 6
m is suggestive of medieval ridge and furrow agriculture, although the orientation
of the furrows is slightly puzzling.
In the south-western corner of the surveyed area an increase in magnetic noise
can be seen, although no discrete responses relating to archaeological features are
readily describable within such a small area.

5.4

The north-east corner

The north-east corner exhibits a degree of magnetic disturbance and patterning
that almost certainly reflects several phases of activity, although it is difficult to
recognise coherent patterns that obviously relate to the layout and monastic use of
the of the precinct. To the north of the hypothesised northern routeway through
the precinct, two parallel responses c. 24 m in length appear to be derived from
infilled ditch or gulley type features, labelled ‘1’ in Fig. 9. The alignment of
these does not seem to correspond readily to the known layout of the precinct
and so their origin remains ambiguous. To the west there is a poorly defined area
of negatively trending magnetic responses, flanked, at least to the north, by a
delineating strip of marginally positive magnetic values. It is possible that this
area represents the remains of some form of compacted working surface, although
its perceived orientation again seems to be at odds with that defining the precinct,
although it does align with the 4.5 m contour.
To the east of the drain that bisects the eastern portion of the survey area,
background magnetic values are very much more uniform, as noted in Section 4
above. If it is assumed that the drain is of a relatively modern origin (it does not
appear on the Ordinance Survey 1st edition map (1886) of Burham), then much
of the background magnetic disturbance observed to the west of the drain might
reasonably be assumed to be derived from more recent activity post-dating the
dissolution of the friary.
A well defined positive linear anomaly 56 m in length runs N-S along the inner
edge of the eastern precinct wall (labelled ‘2’ in Fig. 9), terminating in the south
at the level of the hypothesised lower eastern gate. Here an overall increase in
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Figure 8: Area to the south of the main buildings.
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magnetic activity can be seen around the inner margins of the entrance, with a
spread of small discrete magnetic responses running up towards the modern bridge
across the drain. It is likely that these are of modern origin and that the lower E-W
thoroughfare would have run in a straight line to the eastern gateway. To the south
a further positive linear anomaly can be seen following an E-W orientation from
the precinct wall to the edge of the drain. Although following the same orientation,
this feature appears slightly offset to the possible E-W boundary feature on the
west side of the drain, and so is unlikely to be associated with it.

6

Conclusion

The geophysical survey undertaken at St Mary’s Friary at Burnham Norton proved
effective in revealing a number of surviving sub-surface features relating to former
masonry structures and possible routeways and divisions within the friary precinct.
Away from the focus of building remains, the nature of the magnetic responses
within the enclosed area of the precinct are indicative of multiple phases of agricultural type activities. From the interpretation outlined above, the following
conclusions might be drawn:
• The survey was successful in identifying additional evidence for the survival
of sub-surface masonry wall structures extending some 15 m to the south of
the friary church, along with the eastern wall of a possible building running
southwards from the gatehouse, abutting Friar’s Lane.
• Remains of a further building c. 50 m to the east of the Friary church,
but aligned with it, were also detected. This sizeable structure might have
measured as much as 40 m along its E-W axis and also appears associated
with the E-W line of a track or thoroughfare linking the friary church and a
possible gateway in the extant eastern section of the precinct wall.
• Further features detected within the precinct likely to be contemporary with
the friary include evidence for the presence of a second E-W routeway, connecting gates in more northerly surviving sections of the western and eastern
precinct walls, a possibility hypothesised during recent recording of the surviving precinct walls by NPS Archaeology.
• Within the southern portion of surveyed area the remains of a possible masonry wall were detected running for 73 m along the top of a low earthwork
bank. Projecting the alignment of this wall to the east connects it with the
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Figure 9: The north-east corner.
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south-easterly corner of the extant precinct wall, and it is conceivable that
this represents the remains of the southern return of the outer wall or alternatively a walled sub-division within the precinct. Faint traces of a parallel
internal division 30 m to the north was also detected.
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A

Field methods

A 40 x 40 m grid was established over the study area, orientated N-S. The position
of the grid was recorded in each of the corner points using a Topcon HyperPro
GPS with real-time kinematic (RTK) corrections. Field conditions did not allow
for the use of a cart-based magnetometer system.

A.1

Magnetometer survey

Measurements of vertical geomagnetic field gradient were determined using a Bartington Grad601-2 fluxgate gradiometer with an instrument sensitivity of c. 0.01
nT/m. A zig-zag traverse scheme was employed and data were logged in discrete
40 m grid units. The measurement sample interval was 0.25 m along each traverse
and the traverse interval was 0.5 m, thus providing 12,800 measurements per 40
m grid square.

A.2

Data processing

Data processing was undertaken using the author’s own software. The following
data processing routines were applied:
• Zero mean traverse correction, to remove striping caused by instrument heading errors.
• Gaussian low-pass filter.

A.3

Data Visualisation

Geophysical data were analysed and displayed using a Geographic Information
System (GIS) database (ERSI ArchMap 9.3).
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B

Raw data

The following x-y trace plot shows the unprocessed data from St Mary’s Friary at
Burnham Norton.
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Figure 10: x-y trace plot of unprocessed data from Field 1.
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