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Land at St. Ann’s Chapel, Bigbury, Devon
A Geophysical Survey (Magnetic)

by Marta Buczek and Tim Dawson
Report 13/03

Introduction

This report documents the results of a geophysical survey (magnetic) carried out at land at St Ann’s Chapel,
Bigbury, Devon (SX 6650 4709) (Fig. 1). The work was commissioned by Cllr Stuart Watts of Bigbury Parish
Council.

Planning permission is to be sought from South Hams District Council for the construction of affordable
homes at the site on the south-eastern edge of the village. A geophysical survey was commissioned at this pre-
planning permission stage. The field investigation was carried out to a brief prepared by the Inspector of Ancient
monuments at English Heritage and Devon County Council’s Historic Environment Service. The fieldwork was
undertaken by Marta Buczek and Tim Dawson on 14th January 2013 and the site code is SCB 13/03.

The archive is presently held at Thames Valley Archaeological Services, Reading in accordance with

TVAS digital archiving policies.

Location, topography and geology
The site is located on the southeastern edge of the village of St Ann’s Chapel, c.1.65km northwest of the River
Avon, 3km northeast of the south Devon coast and 7km west of Kingsbridge. The field in which the sub-
rectangular site is located is currently arable (Plates 1 and 2) with the survey area being bordered by hedgerows
to the northeast and southwest, a post-and-wire fence to the northwest and the open field to the southeast (Fig.
2). The landscape at this point slopes downhill from north to south with the site being at an average of ¢.118m
above Ordnance Datum. The underlying geology is described as Dartmouth Slate (BGS 2001).

At the time of the survey the site was largely bare earth with patches of wheat stubble and minimal plant
cover. The ground was predominantly smooth with wheel ruts at intervals. General conditions were wet with

heavy rain falling throughout the survey period although this did not affect the survey itself.

Site history and archaeological background

The proposed area for development is in an archaeologically sensitive location. It is less than 70m from the

Scheduled Monument of ‘Long barrow and two bowl barrows, 200m south east of Chapelcombe’ (number



1019239). The long barrow, probably dating to the Earlier Neolithic, is one of only seven recorded in the in
Devon historic environment record (the majority being on the fringes of Dartmoor). The round barrows are
assumed to date to the Bronze Age though round monuments of neolithic date have also been recorded. The site
also lies less than 60m east of a sub-rectangular enclosure and linear features. These are presumed to be the
remains of prehistoric settlement or agricultural land division, and were recorded from the air as a cropmark in
1992. It is thought that medieval occupation developed around a holy well known as St Ann’s Well (also a

Scheduled monument) with the settlement also containing the remains of a 15th century chapel.

Methodology

Sample interval

Data collection required a temporary grid to be established across the survey area using wooden pegs at 30m
intervals with further subdivision where necessary. Readings were taken at 0.25m intervals along traverses 1m
apart. This provides 3600 sampling points across a full 30m x 30m grid (English Heritage 2008), providing an
appropriate methodology balancing cost and time with resolution. The initial plan had the grid extending
northwest and northeast of an origin in the southern corner of the site according to the Ordnance Survey
superplan. However, due to the thickness of the hedgerow to the southwest the origin had to be moved ¢.5m to
the northeast (Fig. 2). The grid extended across the entire survey area with the only obstructions being the
thickness of the field boundaries on the north-western and north-eastern sides which had the effect of reducing
the size of the survey area to 1.11ha.

The Grad 601-2 has a typical depth of penetration of 0.5m to 1.0m. This would be increased if strongly
magnetic objects have been buried in the site. Under normal operating conditions it can be expected to identify
buried features >0.5m in diameter. Features which can be detected include disturbed soil, such as the fill of a
ditch, structures that have been heated to high temperatures (magnetic thermoremnance) and objects made from
ferro-magnetic materials. The strength of the magnetic field is measured in nano Tesla (nT), equivalent to 10

Tesla, the Sl unit of magnetic flux density.

Equipment

The purpose of the survey was to identify geophysical anomalies that may be archaeological in origin in order to
inform a targeted archaeological investigation of the site prior to development. The survey and report generally

follow the recommendations set out by both English Heritage (2008) and the Institute for Archaeologists (2002).



Magnetometry was chosen as a survey method as it offers the most rapid ground coverage and responds to
a wide range of anomalies caused by past human activity. These properties make it ideal for fast yet detailed
survey of an area.

The detailed magnetometry survey was carried out using a dual sensor Bartington Instruments Grad 601-2
fluxgate gradiometer. The instrument consists of two fluxgates mounted 1m vertically apart with a second set
positioned at 1m horizontal distance. This enables readings to be taken of both the general background magnetic
field and any localised anomalies with the difference being plotted as either positive or negative buried features.
All sensors are calibrated to cancel out the local magnetic field and react only to anomalies above or below this
base line. On this basis, strong magnetic anomalies such as burnt features (kilns and hearths) will give a high
response as will buried ferrous objects. More subtle anomalies such as pits and ditches, can be seem from their
infilling soils containing higher proportions of humic material, rich in ferrous oxides, compared to the
undisturbed subsoil. This will stand out in relation to the background magnetic readings and appear in plan
following the course of a linear feature or within a discrete area.

A Trimble GeoXH 6000 handheld GPS system with sub-decimetre accuracy was used to tie the site grid
into the Ordnance Survey national grid. This unit offers both real-time correction and post-survey processing;
enabling a high level of accuracy to be obtained both in the field and in the final post-processed data.

Data gathered in the field was processed using the ArcheoSurveyorL.ite software package. This allows the
survey data to be collated and manipulated to enhance the visibility of anomalies, particularly those likely to be
of archaeological origin. The table below lists the processes applied to this survey, full survey and data
information is recorded in Appendix 1.

Process Effect
De-stripe: median, all sensors Removes the striping effect caused by differences in

sensor calibration, enhancing the visibility of potential
archaeological anomalies.

Range match (area: top 90, left 0, bottom 149, right Equalises the range of values between areas surveyed

359) to top edge by different operatives, correcting for differences in
setup.

De-stagger: all grids, both by -1 intervals Cancels out effects of site’s topography on

irregularities in the traverse speed.

Clip from -10.00 to 10.00 nT Enhance the contrast of the image to improve the
appearance of possible archaeological anomalies.

Once processed, the results are presented as a greyscale plot shown in relation to the site (Fig. 3), followed

by a second plan to present the abstraction and interpretation of the magnetic anomalies (Fig. 4). Anomalies are



shown as colour-coded lines, points and polygons. The grid layout and georeferencing information (Fig. 2) is
prepared in EasyCAD v.7.22.01, producing a .FC7 file format, and printed as a .PDF for inclusion in the final
report.

The greyscale plot of the processed data is exported from ArcheoSurveyorLite in portable network graphics
(.PNG) format, a raster image format chosen for its lossless data compression and support for transparent pixels,
enabling it to easily be overlaid onto an existing site plan. The data plot is rotated to orientate it to north and
combined with grid and site plans in Adobe InDesign CS5.5, creating .INDD file formats. Once the figures are

finalised they are exported in .PDF format for inclusion within the finished report.

Results

The survey shows a moderate number of anomalies which are believed to be archaeological in origin, such as
pits, as well as linear anomalies which may represent cut features such as ditches.

Three linear features [Fig. 4: 1, 2, 3] with strong magnetic signatures are located in the western part of the
surveying area and represent ditch-type anomalies, probably archaeological in origin. Of these anomalies, one
[1] is aligned northeast-southwest forms 90-degree corners with the other two [2, 3], which are both aligned
northwest-southeast. These [1, 3] anomalies suggest ditch-type features and may form the northern part of a
bigger enclosure which is not fully seen within surveyed area.

Two positive linear anomalies with slightly weaker signatures [7, 8] are possibly of archaeological origin
and may represent ditch-type features. Aligned approximately east-west located in the centre of the field; these
are parallel to one another. The magnetic signature of these features is stronger to the southwest and then appears
to weaken towards the northeast. Anomaly [8] appears to intersect positive anomaly [3] to the southwest. The
relationship between [8] and [3] is uncertain due to the weak magnetic signal but it is possible that these
anomalies form further enclosures.

Three discreet positive anomalies [4, 5, 6] have been identified to the north of the surveyed field which are
most likely to represent pits or depressions possibly of archaeological origin.

Another weak negative anomaly [9] which can be identified within the survey area, best observed in the
south, is aligned north-south. It may be of archaeological origin (earthwork) or more likely modern (pipe).

A patchy irregular weak positive anomaly [10] aligned northwest-southeast may be caused by infilled cut
features (these may include pits of archaeological origin, possible tree boles or other naturally occurring

depressions in the ground) or may be of geological origin.



Several magnetic spikes can be identified across the whole survey area; these appear to be relatively sparse
scatters of ferromagnetic objects, either archaeological or modern in origin.

Aside from the anomalies described above, the distinctive features of the surveys are series of parallel lines
suggesting vehicle tracks, as identified on the ground surface during the survey, which can be seen around the
field edges and also running parallel to each other along the field’s long axis.

The survey was affected by magnetic disturbance along the edges of the site where they coincided with the
field boundaries. This is most likely caused by the metal fences which bordered the area on these sides. These

areas of magnetic disturbance may mask any nearby anomalies of possible archaeological origin.

Conclusion

Several linear anomalies have been identified within the survey, locating part of a field system or partial
enclosure of unknown date, along with a four possible discrete anomalies. Part of the survey has been affected
by parallel vehicle rutting at regular intervals across the survey and the edges have been disrupted by ferrous

disturbance within the field boundaries.
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Appendix 1. Survey and data information

Raw data
COMPOSITE

Instrument Type:

Units:
Surveyed by:
Assembled by:

Bartington (Gradiometer)
nT
Marta Buczek, Tim Dawson on 14/01/2013
Marta Buczek on 14/01/2013

Direction of 1st Traverse: 315 deg

Collection Method: ZigZag
Sensors: 2 @ 1.00 m spacing.
Dummy Value: 32000

Dimensions

Composite Size (readings): 360 x 150

Processed data
Stats

Max:

10.00

Min: -10.00
Std Dev: 4,07

Mean:

-0.07

Median: 0.05

Processes: 5

1
2
3

(S0

Base Layer

DeStripe Median Sensors: All

Range Match (Area: Top 90, Left 0, Bottom 149, Right 359) to
Top edge

De Stagger: Grids: All Mode: Both By: -1 intervals

Clip from -10.00 to 10.00 nT

Survey Size (meters): 90 m x 150 m
Grid Size: 30mx30m

X Interval: 0.25m

Y Interval: im

Stats

Max: 95.98

Min: -100.00

Std Dev: 8.17

Mean: 0.61

Median: 111

Composite Area: 1.35ha
Surveyed Area: 1.1151 ha
PROGRAMME

Name: ArcheoSurveyor
Version: 2.5.19.6

Source Grids: 15

Col:0 Row:0 grids\01.xgd
Col:0 Row:1 grids\06.xgd
Col:0 Row:2 grids\07.xgd
Col:0 Row:3 grids\12.xgd
Col:0 Row:4 grids\13.xgd
Col:1 Row:0 grids\02.xgd
Col:1 Row:1 grids\05.xgd
Col:1 Row:2 grids\08.xgd
Col:1 Row:3 grids\11.xgd
10 Col:1 Row:4 grids\14.xgd
11 Col:2 Row:0 grids\03.xgd
12 Col:2 Row:1 grids\04.xgd
13 Col:2 Row:2 grids\09.xgd
14 Col:2 Row:3 grids\10.xgd
15 Col:2 Row:4 grids\15.xgd
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Figure 1. Location of site in relation to St Ann's Chapel,
Bigbury and within Devon.

Reproduced from Ordnance Survey Outdoor Leisure Sheet 20 at 1:12500
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Plate 1. View across the survey area looking cast towards the barrows.
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Plates 1 and 2.
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TIME CHART
Calendar Years

Modern AD 1901
Victorian AD 1837
Post Medieval AD 1500
Medieval AD 1066
Saxon AD 410
Roman AD 43

BC/AD
Iron Age 750 BC
Bronze Age: Late 1300 BC
Bronze Age: Middle ... 1700 BC
Bronze Age:EAOIlY 2100 BC
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PalaeolithiC: MIAAIE oo ssssssssssssssssssseseesnes 70000 BC
PalaOlItNIC: LOWET ..ot 2,000,000 BC

/

|

)




TVAS (South West),
Unit 21 Apple Business Centre,
Frobisher Way, Taunton,
Somerset, TA2 6BB

Tel: 01823 288 284
Fax: 01823 272 462
Email: southwest@tvas.co.uk
Web: www.tvas.co.uk



	acover.pdf
	SCB13-03geotext.pdf
	F1.pdf
	F2.pdf
	F3 - plot.pdf
	F4.pdf
	Pl1-2.pdf
	zbackcover.pdf
	southbackcover 1.pdf
	southwestbackcover.pdf



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




