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1  Survey description and summary 
 
Type of survey: twin-sensor fluxgate gradiometer 
 caesium  magnetometer  
Date of survey: caesium magnetometer survey, September 2012 

gradiometer survey, 7 to 14 November 2012 
Area surveyed:  total area surveyed: 40.5ha 

gradiometer survey: 32.5ha  
 Caesium  survey:  8.0ha  
Lead surveyor: Ross Dean BSc MSc MA MIfA  
 
Clients 
AC Archaeology Ltd, 4 Halthaies Workshops, Bradninch, Nr Exeter, Devon EX5 4QL  
 
Surveyors  
Three survey groups collected field data for this report. The gradiometer data was collected by 
Substrata and Carey Associates while the Caesium magnetometer data was collected by 
ArchaeoPhysica Ltd. 
  
Site 
Location:   River Banwell near St Georges  
Parish:  St  Georges  
Unitary Authority:  North Somerset 
National grid coordinates:  336700, 164330 to 337610, 163320 
OASIS number: substrat1-138833 
 
This survey was commissioned by AC Archaeology Ltd and as part of a programme of 
archaeological investigations undertaken on behalf of Royal Haskonig DHV. The investigations 
were carried out to support a forthcoming planning application for the Weston Urban Village 
Strategic Flood Solution scheme along a section of the River Banwell in the vicinity of St 
Georges, on the eastern outskirts of Weston-Super-Mare.  
 
Prior to the commissioning of this survey, AC Archaeology Ltd produced an historic 
environment assessment as part of the programme of archaeological investigations (James, 
2012). 
 
Survey aims 
1.  Define and characterise and detectable archaeological remains on the site. 
2.  Inform any future archaeological investigation of the area. 
 
Survey Objectives 
1.  Complete a gradiometer survey across agreed parts of the survey area. 
2.  Identify any magnetic anomalies that may be related to archaeological deposits, 

structures or artefacts. 
3.  Within the limits of the techniques and dataset, archaeologically characterise any such 

anomalies or patterns of anomalies. 
4.  Accurately record the location of the identified anomalies. 
5.  Produce a report based on the survey that is sufficiently detailed to inform any 

subsequent development on the site about the location and possible archaeological 
character of the recorded anomalies. 

 
Results Summary 
The magnetic contrast across the survey areas was sufficient to be able to differentiate between 
anomalies representing possible archaeological features and background magnetic responses. 
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Thirty-five anomaly groups representing potential archaeological features or deposits were 
recorded as shown in figures 1 to 4. 
 
Magnetic anomalies that may represent three, and perhaps four areas of possible industrial or 
craft production were identified in the southern-most field of the survey area. There is a 
possibility that they represent saltworks. A further area of possible archaeological structures 
was identified in the northern-most field. A number of anomaly groups are thought to indicate 
palaeochannel straightening and related past drainage management. The remaining anomaly 
groups are mainly linear; some represent previously mapped field boundaries and tracks while 
others may represent fragments of ditches or other boundaries. One anomaly group 
representing a palaeochannel that may be a former course of the River Banwell marks a 
distinct change in sediment deposition which may have archaeological implications.  
 
Standards 
The standards used to complete this survey are defined by the Institute for Archaeologists 
(2011). The codes of approved practice that were followed are those of the Institute for 
Archaeologists (2008 and 2009) and Archaeology Data Service/Digital Antiquity Guides 
(undated). The document text was written using the house style of the Institute for 
Archaeologists (Institute for Archaeologists, undated). 
 

2  Site  description  
 

Landscape and land use 
The northeast side of the scheme crosses an area of arable and pasture covered by a network of 
drainage ditches which drain into the Bourton Town Rhyne and the River Banwell. The 
southwest section runs adjacent to an urban area. The land lies between 5m and 6m O.D. 
 
Geology 
The site is located on a geology of Quaternary Tidal Flat Deposits. These are normally a 
consolidated soft silty clay, with layers of sand, gravel and peat (British Geological Survey, 
undated 1, undated 2). The uppermost strata show a series of marine regressions and 
transgression with evidence for the formation of creeks and soil formation (Rippon, 2006: 34). 
 
Soils 
The soils in the survey area are defined as pelo-calcareous alluvial gley soils of the Newchurch 
2 association (Soil Survey of England and Wales, 1983; Findley et al, 1983: 247). 
 
Historic Landscape Characterisation (HLC) 
The North Somerset HLC records the survey area as comprising irregular fields thought to 
have been enclosed between the 15th and 17th centuries from anciently reclaimed inland 
moors. These fields were enclosed upon areas of dryer land lying behind the seashore and 
brought under cultivation by a piecemeal process.  
 
Known archaeological sites in the survey area  
There are numerous North Somerset Historic Environment Record (NSHER) entries for the 
survey area and adjacent areas which are recorded in detail by James (2012) along with new 
data from the historic environment assessment. Table 1 shows those relevant to understanding 
the data collected during this survey. 
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Table 1: Known archaeological sites relevant to the survey data (after James, 2012) 
 
Previous fieldwork within the survey area 
One North Somerset Event Record entry lies within the survey area:  
 

Event 12, building survey, Mann Williams, (2011) Brimbleworth Farm, Banwell, North 
Somerset structural inspection, NSER report reference 2011/029 

NSHER NG coordinates Form Summary Period Relevant magnetic  
anomaly groups 

46412  337495, 163288  Excavated evidence  Saltworks, St Georges  Late Iron Age/
Early Roman  

26 to 30 and 34, 
figure 3 
 

-  336880,  163970  
to 

337200, 164040 

LiDAR  Possible  palaeochannel  
which may represent an 
earlier course of the 
river Banwell, now the 
Bourton Ryne 

Unknown  33 and 14, figure 1 
17, figure 2 



3.  Results, discussion and conclusions 
 

The survey was designed to record magnetic anomalies. The anomalies themselves cannot be 
regarded as actual archaeological features and the dimensions of the anomalies shown do not 
represent the dimensions of any associated archaeological features. The analysis presented 
below attempts to identify and characterise anomalies and anomaly groups that may pertain to 
archaeological deposits and structures.  
 
The survey methodology is presented in appendix 2.  
 
The survey area was divided into eleven fields as shown in figure 4, appendix 1.  
 
The reader is referred to section 4. 
 
3.1 Results 

  
Figure 4 shows the interpretation of the gradiometer survey across all fields.  
 
Figures 1, 2 and 3 provide the interpretation of fields 1 to 4, 5 to 10 and 11 respectively. 
Tables 2, 3 and 4 are extracts from a detailed analysis of the data provided in the 
attribute tables of the GIS project on the accompanying CD-ROM.  
 
Figures 1 to 3 along with tables 2 to 4 comprise the analysis and interpretation of the 
gradiometer survey data. 
 
The processed gradiometer data is presented in figures 5 to 8 and a plot of the 
unprocessed data can be found on the accompanying CD-ROM. 
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Survey data analysis
Site:  An Archaeological Gradiometer Survey

Weston Urban Villages Strategic Flood Solution - River Banwell
National grid coordinates: 336700, 164330 to 337610, 163320
Report: 121206

field anomaly  associated  characterisation  anomaly class anomaly form additional archaeological comments supporting evidence
number group anomaly group(s) certainty characterisation
1 1  possible straightened linear  anomaly group may represent a straightened palaeochannel or water meadow cultivation traces  
1 2  possible straightened linear  anomaly group may represent a straightened palaeochannel  
1 3  possible positive multilinear  anomaly groups represent a series of linear and multi-linears possibly defining a structure  
1 4  possible positive disrupted linear  anomaly groups may represent either a re-enforced or natural palaeochannel bank  
1 1001  possible repeated parallels drainage anomalies may represent former water meadow cultivation
1 2001  possible high contrast line  drain, pipeline or cable
2 5  possible positive disrupted linear   
2 6  possible positive linear field boundary anomalies may represent a former field boundary (mapped in 1761 but not later) Map of Manor of Bourton (1738-42, surveyed 1761)
2 33 14 17 possible positive linear  anomaly groups are along an extension of the line of a former palaeochannel of the River Banwell LiDAR analysis AC Archaeology document ACD416/13
2 2002  possible high contrast line  drain, pipeline or cable
3 7  possible mixed spread linear footpath anomalies indicate rubble or stony deposit - probably from former footpath mapped in 1883-4 Ordnance Survey sheet 10NW mapped 1883-4 and revised 1902
3 8  possible positive linear   
3 9  possible straightened linear  anomaly group may represent a straightened palaeochannel  
3 10  possible positive linear footpath anomalies probably represent a former footpath mapped in 1883-4 Ordnance Survey sheet 10NW mapped 1883-4 and revised 1902
3 11  possible straightened multilinear  anomaly group may represent a straightened palaeochannel  
4 12  possible mixed spread irregular field boundary & footpath anomalies indicate rubble or stony deposit Map of Manor of Bourton (1738-42, surveyed1761), 

- probably former field boundary (1761 and 1838) then footpath (1883-4) 1838 Wick St Lawrence tithe map,
Ordnance Survey sheet 10NW 1883-84

4 13  possible negative linear field boundary & footpath anomalies indicate rubble or stony deposit Map of Manor of Bourton (1738-42, surveyed1761), 
- probably former field boundary (1761 and 1838) then footpath (1883-4) 1838 Wick St Lawrence tithe map,

Ordnance Survey sheet 10NW 1883-84
4 14 33, 17 possible positive curvilinear  anomaly groups are along the line of a former palaeochannel of the River Banwell LiDAR analysis AC Archaeology document ACD416/13
4 2003  possible high contrast line disrupted drain, pipeline or cable

Table 2: data analysis, fields 1 to 4





SSSSSSSSSSSSSSSSSSSS
Site:  An Archaeological Gradiometer Survey

Weston Urban Villages Strategic Flood Solution - River Banwell
National grid coordinates: 336700, 164330 to 337610, 163320
Report: 121206

field anomaly  associated  characterisation  anomaly class anomaly form additional archaeological comments supporting evidence
number group anomaly group(s) certainty characterisation
5 15  possible straightened linear  anomaly group may represent a straightened palaeochannel 1884 Banwell tithe map

possibly associated with a former field boundary (mapped in 1834 but not later)
5 16  possible negative linear  anomalies may represent a former field boundary (mapped in 1834 but not later) 1884 Banwell tithe map
6 17 33, 14 possible sinuous broad line palaeochannel anomalies indicate a natural palaeochannel dividing an area of palaeochannel (fields 6 to 9) LiDAR analysis AC Archaeology document ACD416/13

deposition from an area with no palaeochannels thus potentially archaeologically significant;
anomaly groups are along the line of a former palaeochannel of the River Banwell

10 18  possible straightened   straightened  palaeochannel  

Table 3: data analysis, fields 5 to 10





SSSSSSSSSSSSSSSSSSSS
Site:  An Archaeological Gradiometer Survey

Weston Urban Villages Strategic Flood Solution - River Banwell
National grid coordinates: 336700, 164330 to 337610, 163320
Report: 121206

field anomaly  associated  characterisation  anomaly class anomaly form additional archaeological comments supporting evidence
number group anomaly group(s) certainty characterisation
11 19  possible mixed spread linear field boundary anomalies probably represent a former footpath (mapped in 1834 but not later) 1884 Banwell tithe map
11 20 21 22 possible positive multilinear  anomalies representing a series of linears within an area of possible industrial/craft activities  
11 21 20 22 possible negative linear  anomalies representing a series of linears within an area of possible industrial/craft activities  
11 22 20 21 possible high contrast  craft or industrial area anomalies may represent area of former craft or industrial activities - speculatively a possible salt production site NSHER 46412
11 23  possible mixed spread  archaeological deposit or recent rubble  
11 24  possible mixed spread  archaeological deposit or recent rubble  
11 25 26 27 28 29 30 possible positive multilinear  anomalies representing a series of linears within an area of possible industrial/craft activities  
11 26 25 27 28 29 30 possible negative multilinear  anomalies representing a series of linears within an area of possible industrial/craft activities  
11 27 25 26 28 29 30 possible negative multilinear  anomalies ay represent straightened palaeochannel or water meadow drainage  
11 28 25 26 27 29 30 possible high contrast  craft or industrial area anomalies may represent area of former craft or industrial activities - speculatively a possible salt production site NSHER 46412
11 29 25 26 27 28 30 possible negative multilinear  anomalies ay represent straightened palaeochannel or water meadow drainage  
11 30 25 26 27 28 29 possible high contrast  craft or industrial area anomalies may represent area of former craft or industrial activities - speculatively a possible salt production site NSHER 46412
11 31  possible high contrast  craft or industrial area anomalies may represent area of former craft or industrial activities - speculatively a possible salt production site NSHER 46412
11 32  possible mixed spread irregular archaeological deposit or rubble anomalies more likely to represent recent rubble  
11 1002  possible repeated parallels drainage anomalies may represent former water meadow cultivation
11 2004  possible low contrast linea service trench or drain
11 2005  possible low contrast linea service trench or drain

Table 4: data analysis, field 11
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3.2 Discussion 
 

The points discussed below are  illustrated in figures 1 to 4.  
 
Not all anomalies or anomaly groups characterised in this report are discussed below 
and reference should also be made to tables 2 to 4.  
 
There are four areas of anomaly groups representing possible archaeological deposits 
and structures that stand out in the dataset. One is group 3 in field 1 (figure 1) . 
 
The other three areas are in field 11 (figure 3). Anomaly groups 20 to 22, 25 to 28 and 
29 to 30 define three areas of relatively highly contrasting anomalies suggestive of areas 
of industrial or craft production sites. Group 31 may also represent a fifth such area. The 
author has experience of similar anomaly patterns on the Thames estuary which, on 
excavation, were shown to be Romano-British salt production sites. Given the proximity 
of Iron Age and Roman salt works in the area, the closest being NSHER 46412 which is 
situated approximately 230m SSW of anomaly groups 20 to 22, the possibility that these 
anomalies represent saltworks cannot be ignored. 
 
There are a number of anomaly groups that may represent straightened palaeochannels 
or large drainage ditches as shown in figures 1 to 3. Of these, group 17 (fields 6 to 9, 
figure 2) is noteworthy in that it represents a palaeochannel separating an area to the 
west with multiple phases of palaeochannel deposition from an area to the east with very 
little palaeochannel deposition. This distinct change is sediment deposition may have 
archaeological implications. Further, this anomaly group is in close proximity to, and 
may well represent, a palaeochannel mapped from LiDAR and identified as a possible 
former channel of the River Banwell (James, 2012: 14). Anomaly groups 14 and 33 
(fields 4 and 2, figure 1) are likely extensions of this palaeochannel although their 
relatively narrow and well-defined anomaly patterns suggest that these sections of the 
channel may have been managed at some time in the past. 
 
The remaining anomaly groups are mainly linear. Some represent previously mapped 
former field boundaries as recorded in tables 2 to 4 while others may represent 
fragments of ditches or other boundaries. 
 

3.3 Conclusions 
 

The magnetic contrast across the survey areas was sufficient to be able to differentiate 
between anomalies representing possible archaeological features and background 
magnetic responses. Thirty-five anomaly groups representing potential archaeological 
features or deposits were recorded as shown in figures 1 to 4. 
 
Magnetic anomalies that may represent three, and perhaps four areas of possible 
industrial or craft production were identified in the southern-most field of the survey 
area. There is a possibility that they represent saltworks. A further area of possible 
archaeological structures was identified in the northern-most field. A number of 
anomaly groups are thought to indicate palaeochannel straightening and related past 
drainage management. The remaining anomaly groups are mainly linear; some represent 
previously mapped field boundaries and tracks while others may represent fragments of 
ditches or other boundaries. One anomaly group representing a palaeochannel that may 
be a former course of the River Banwell marks a distinct change in sediment deposition 
which may have archaeological implications.  
 



 4  Disclaimer  and  copyright  
 

The description and discussion of the results presented in this report are the authors, based on 
his interpretation of the survey data. Every effort has been made to provide accurate 
descriptions and interpretations of the geophysical data set. The nature of archaeological 
geophysical surveying is such that interpretations based on geophysical data, while 
informative, can only be provisional. Geophysical surveys are a cost-effective early step in the 
multi-phase process that is archaeology.  
 
The evaluation programme of which this survey is part may also be informed by other 
archaeological assessment work and analysis. It must be presumed that more archaeological 
features will be evaluated than those specified in this report. 
 
Ross Dean, trading as Substrata, will assign copyright to the client upon written request but 
retains the right to be identified as the author of all project documentation and reports as 
defined in the Copyright, Designs and Patents Act 1988 (Chapter IV, s.79). 
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Appendix 1  Supporting plots 
 
General Guidance 
 

The anomalies represented in the survey plots provided in this appendix are magnetic or earth 
resistance anomalies. The apparent size of such anomalies and anomaly patterns are unlikely to 
correspond exactly with the dimensions of any associated archaeological features.   
 
A rough rule for interpreting magnetic anomalies is that the width of an anomaly at half its 
maximum reading is equal to the width of the buried feature, or its depth if this is greater 
(Clark, 2000: 83). Caution must be applied when using this rule as it depends on the anomalies 
being clearly identifiable and distinct from adjacent anomalies. In northern latitudes the 
position of the maximum of a magnetic anomaly will be displaced slightly to the south of any 
associated physical feature. 
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Appendix 2  Survey methodology  

Table 5: methodology 

Grid 
Method of Fixing: DGPS set-out using pre-planned survey grids and Ordnance Survey coordinates. 
Composition: 30m by 30m grids 
Recording: Geo-referenced and recorded using digital map tiles. 

Equipment 
Gradiometer: Bartington Instruments grad601-2 

with version 6.1 firmware 
Caesium magnetometer: Geomatrix G858 

Gradiometer Data Capture 
Sample Interval: 0.25-metres 
Traverse Interval: 1 metre 
Traverse Method: zigzag 
Traverse Orientation: GN 

Data Processing, Analysis and Presentation Software 
DW Consulting ArcheoSurveyor2 
ArcGIS 9.3 
Microsoft Corp. Office Publisher 2003. 
Golden Software Inc Surfer 8.02 

Documents 
Project design: Dean (2012) 

Methodology 
1.  The work was undertaken in accordance with the project design. The geophysical 

(gradiometer) survey was undertaken with reference to standard guidance provided by the 
Institute for Archaeologists (2011) and Archaeology Data Service/Digital Antiquity Guides 
(undated).   

2.  The survey grid location information and grid plan was recorded as part of the project in a 
suitable GIS system. 

3.  Data processing was undertaken using appropriate software, with all anomalies being digitised 
and geo-referenced. The final report included a graphical and textual account of the techniques 
undertaken, the data obtained and an archaeological interpretation of that data and conclusions 
about any likely archaeology. 



Appendix 3  Data processing 

Substrata                                               22 

Table 6: gradiometer survey - processed data metadata 

Software: DW Consulting ArcheoSurveyor v 2.5.19.3 

Stats 
Max:                        156.63 
Min:                       -169.66 
Std Dev:                      4.68 
Mean:                          0.09 
Median:                       0.00 
 
Processes:     42 
  1   Base Layer 
  2   Clip at 3.00 SD 
  3   DeStripe Median Sensors: All 
  4   De Stagger: Grids: r16.xgd r15.xgd r14.xgd r13.xgd r12.xgd r11.xgd r10.xgd r09.xgd r08.xgd r07.xgd   
Mode: Outbound By: -3 intervals 

  5   De Stagger: Grids: c21.xgd c22.xgd c23.xgd   Mode: Both By: -3 intervals 
  6   De Stagger: Grids: c30.xgd   Mode: Both By: -2 intervals 
  7   De Stagger: Grids: r27.xgd   Mode: Both By: -2 intervals 
  8   De Stagger: Grids: r22.xgd   Mode: Both By: -2 intervals 
  9   De Stagger: Grids: c45.xgd   Mode: Both By: -2 intervals 
  10  De Stagger: Grids: r47.xgd c54.xgd c67.xgd c65.xgd r48.xgd c55.xgd r57.xgd c62.xgd r49.xgd c56.xgd 
r56.xgd c61.xgd r50.xgd c57.xgd r55.xgd r51.xgd c58.xgd r54.xgd r52.xgd c59.xgd r53.xgd c60.xgd   
Mode: Both By: -2 intervals 

  11  De Stagger: Grids: r58.xgd c69.xgd r69.xgd c79.xgd r59.xgd c70.xgd r68.xgd c78.xgd r60.xgd c71.xgd 
r67.xgd c77.xgd r61.xgd c72.xgd r66.xgd c76.xgd r62.xgd c73.xgd r65.xgd c75.xgd r63.xgd c74+c94.xgd 
r64.xgd c95.xgd c96.xgd c104.xgd c97.xgd c103.xgd c98.xgd c102.xgd c99.xgd c101.xgd c100.xgd   
Mode: Both By: -2 intervals 

  12  De Stagger: Grids: c90.xgd c91+r20.xgd c88.xgd c89.xgd   Mode: Both By: -2 intervals 
  13  De Stagger: Grids: c92.xgd   Mode: Both By: -2 intervals 
  14  De Stagger: Grids: c118.xgd   Mode: Both By: -2 intervals 
  15  De Stagger: Grids: c126.xgd   Mode: Both By: -2 intervals 
  16  De Stagger: Grids: c132.xgd   Mode: Both By: -2 intervals 
  17  De Stagger: Grids: r128.xgd r135.xgd r130.xgd r134.xgd r129.xgd r133.xgd r131.xgd r132.xgd   Mode: 
Both By: -2 intervals 

  18  De Stagger: Grids: r141+c131.xgd r140.xgd r139.xgd r138.xgd r137.xgd r136.xgd   Mode: Both By: -2 
intervals 

  19  De Stagger: Grids: r142+r35.xgd r143.xgd r144.xgd r145.xgd r146.xgd r147.xgd r148.xgd r149.xgd 
r150.xgd   Mode: Both By: -2 intervals 

  20  De Stagger: Grids: r159.xgd   Mode: Both By: -2 intervals 
  21  De Stagger: Grids: r162.xgd r163.xgd r164.xgd   Mode: Both By: -2 intervals 
  22  De Stagger: Grids: r167.xgd r166.xgd r165.xgd   Mode: Both By: -2 intervals 
  23  Move (Area: Top 900, Left 2400, Bottom 911, Right 2519) to X 120, Y 0 
  24  Move (Area: Top 912, Left 2400, Bottom 923, Right 2519) to X 0, Y -12 
  25  De Stagger: Grids: r193.xgd   Mode: Both By: -2 intervals 
  26  DeStripe Median Traverse: Grids: c161.xgd c170.xgd c171.xgd c180.xgd c181.xgd c303.xgd c304.xgd 
r103+c313.xgd c314+r104.xgd c156.xgd c160.xgd c162.xgd c169.xgd c172.xgd c179.xgd c182.xgd 
c302.xgd c305.xgd c312.xgd c315.xgd c157.xgd c159.xgd c163.xgd c168.xgd c173.xgd c178.xgd 
c183.xgd c301.xgd c306.xgd c311.xgd c316.xgd c158.xgd c164.xgd c167.xgd c174.xgd c177.xgd 
c184.xgd c300.xgd c307.xgd c310.xgd c317.xgd c165.xgd c166.xgd c175.xgd c176.xgd c185.xgd 
c186.xgd c308.xgd c309.xgd c318.xgd c319.xgd  

[continued] 

The caesium data was high pass filtered above 20 seconds and exported to Surfer 6 ASCII files for 
display in Surfer 8. 
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Table 6 (continued) : gradiometer survey - processed data metadata 

  27  DeStripe Median Traverse: Grids: c324.xgd c326.xgd c323.xgd c327.xgd c322.xgd c328.xgd c321.xgd 
c329.xgd c320.xgd  

  28  Clip at 2.00 SD (Area: Top 150, Left 2520, Bottom 479, Right 3239) 
  29  Clip at 4.00 SD (Area: Top 480, Left 2640, Bottom 539, Right 3239) 
  30  Clip at 2.00 SD (Area: Top 480, Left 2640, Bottom 539, Right 3239) 
  31  Clip at 4.00 SD (Area: Top 480, Left 2640, Bottom 539, Right 3239) 
  32  De Stagger: Grids: c161.xgd c170.xgd c171.xgd c180.xgd c181.xgd c303.xgd c304.xgd r103+c313.xgd 
c314+r104.xgd c156.xgd c160.xgd c162.xgd c169.xgd c172.xgd c179.xgd c182.xgd c302.xgd c305.xgd 
c312.xgd c315.xgd c157.xgd c159.xgd c163.xgd c168.xgd c173.xgd c178.xgd c183.xgd c301.xgd 
c306.xgd c311.xgd c316.xgd c158.xgd c164.xgd c167.xgd c174.xgd c177.xgd c184.xgd c300.xgd 
c307.xgd c310.xgd c317.xgd c165.xgd c166.xgd c175.xgd c176.xgd c185.xgd c186.xgd c308.xgd 
c309.xgd c318.xgd c319.xgd   Mode: Outbound By: -6 intervals 

  33  De Stagger: Grids: c324.xgd c326.xgd c323.xgd c327.xgd c322.xgd c328.xgd c321.xgd c329.xgd 
c320.xgd   Mode: Outbound By: -6 intervals 

  34  Despike Threshold: 1 Window size: 3x3 (Area: Top 150, Left 2520, Bottom 479, Right 3239) 
  35  Despike Threshold: 1 Window size: 3x3 (Area: Top 480, Left 2640, Bottom 539, Right 3239) 
  36  Despike Threshold: 1 Window size: 5x5 (Area: Top 150, Left 2520, Bottom 479, Right 3239) 
  37  Despike Threshold: 1 Window size: 5x5 (Area: Top 480, Left 2640, Bottom 539, Right 3239) 
  38  Low pass Gaussian filter: Window: 3 x 3 (Area: Top 150, Left 2520, Bottom 479, Right 3239) 
  39  Low pass Gaussian filter: Window: 3 x 3 (Area: Top 480, Left 2640, Bottom 539, Right 3239) 
  40  De Stagger: Grids: c20.xgd c21.xgd r16.xgd c19.xgd c22.xgd c51.xgd c02.xgd r15.xgd c18.xgd c23.xgd 
c49.xgd c50.xgd c01.xgd r14.xgd c17.xgd c24.xgd c47.xgd c48.xgd r06.xgd c03.xgd r13.xgd c16.xgd 
c25.xgd c45.xgd c46.xgd r01.xgd r05.xgd c04.xgd r12.xgd c15.xgd c26.xgd c43.xgd c44.xgd r98.xgd 
r99+r02.xgd r04.xgd c05.xgd r11.xgd c14.xgd c27.xgd c41.xgd c42.xgd r81.xgd r92.xgd r93.xgd 
r03+r97.xgd c06.xgd r10.xgd c13.xgd c28.xgd c39.xgd c40.xgd r82.xgd r91.xgd r94.xgd r26+r96.xgd 
r44+c07.xgd r09.xgd c12.xgd c29.xgd c37.xgd c38.xgd r80.xgd r83.xgd r90.xgd r95+r25.xgd r27.xgd 
r43+c08.xgd r08.xgd c11.xgd c30.xgd c35.xgd c36.xgd r74.xgd r79.xgd r84.xgd r89+r17.xgd r24.xgd 
r28.xgd r42.xgd r45+r07.xgd c52+c10.xgd c31.xgd c34.xgd r73.xgd r75.xgd r78.xgd r85.xgd r88+r18.xgd 
r23.xgd r29.xgd r41.xgd r46.xgd c09+c53.xgd c32+c66.xgd c33.xgd c68+r72.xgd r76+r70.xgd 
r71+r77.xgd c80+r86.xgd r87+c93+r19.xgd r22.xgd r30.xgd r40.xgd r47.xgd c54.xgd c67.xgd c65.xgd 
r58.xgd c69.xgd r69.xgd c79.xgd c81.xgd c92.xgd r21.xgd r31.xgd r39.xgd r48.xgd c55.xgd r57.xgd 
c62.xgd c64.xgd r123.xgd r59.xgd c70.xgd r68.xgd c78.xgd c82.xgd c90.xgd c91+r20.xgd r32.xgd 
r38.xgd r49.xgd c56.xgd r56.xgd c61.xgd c63.xgd r124.xgd r173+r60.xgd c71.xgd r67.xgd c77.xgd 
c83.xgd c88.xgd c89.xgd r33.xgd r37.xgd r50.xgd c57.xgd r55.xgd r125.xgd r61+r172.xgd c72.xgd 
r66.xgd c76.xgd c84.xgd c123+c86.xgd c137+c87.xgd c138+r34.xgd r36.xgd r51.xgd c58.xgd r54.xgd 
r126.xgd r62+r171.xgd c73.xgd r65.xgd c75+c107.xgd c85+c122.xgd c124.xgd c135.xgd c147+c136.xgd 
r142+r35.xgd r52.xgd c59.xgd r53.xgd r127.xgd r63+r170.xgd c74+c94.xgd r64+c106.xgd c108.xgd 
c121.xgd c125.xgd c133.xgd c134+c148.xgd r143.xgd r157.xgd r158+c60.xgd r128.xgd r135.xgd 
c95.xgd c105.xgd c109.xgd c120.xgd c126.xgd c132.xgd c149.xgd r144.xgd r156.xgd r159.xgd r167.xgd 
r130.xgd r134.xgd c96.xgd c104.xgd c110.xgd c119.xgd c127.xgd r141+c131.xgd c150.xgd r145.xgd 
r155.xgd r160.xgd r166.xgd r129.xgd r133.xgd r169+c97.xgd c103.xgd c111.xgd c118.xgd 
c146+c128.xgd r140.xgd c151.xgd r146.xgd r154.xgd r161.xgd r131.xgd r132.xgd c98+r168.xgd 
c102.xgd c112.xgd c117.xgd c129+c145.xgd r139.xgd c152.xgd r147.xgd r153.xgd r162.xgd r165.xgd 
c99.xgd c101.xgd c113.xgd c116+c139.xgd c144.xgd r138.xgd c153.xgd r148.xgd r152.xgd r163.xgd 
c100.xgd c114.xgd c115+c140.xgd c143.xgd r137.xgd c154.xgd r149.xgd r151.xgd r164.xgd c141.xgd 
c142.xgd r136.xgd c155.xgd r150.xgd   Mode: Both By: -2 intervals 

  41  De Stagger: Grids: r122.xgd r109.xgd r121.xgd r108.xgd r110.xgd r120.xgd r100.xgd r107.xgd r111.xgd 
r119+r118.xgd r101.xgd r106.xgd r112.xgd r117.xgd r102.xgd r105.xgd r113.xgd r116.xgd 
r103+c313.xgd c314+r104.xgd r114+c325.xgd r115.xgd   Mode: Both By: -2 intervals 

  42  De Stagger: Grids: r181.xgd r182.xgd r194.xgd r180.xgd r183.xgd r193.xgd c335.xgd r174.xgd r179.xgd 
r184.xgd r192.xgd c334.xgd r175.xgd r178.xgd r185.xgd r191.xgd c333.xgd r195.xgd c336.xgd r176.xgd 
r177.xgd r186.xgd r190.xgd c332.xgd r196.xgd c337.xgd r187.xgd r189.xgd c331.xgd r197.xgd r188.xgd 
c330.xgd   Mode: Both By: -2 intervals 

 
Note: interpolation match x & y doubled is completed during export from ArcheoSurveyor to georeferenced 
ERSI format 



Appendix 4  Geophysical surveying techniques  
 
1  Introduction  

Substrata offers magnetometer and earth resistance surveying. We also provide other 
archaeology-specific geophysical surveys such as ground penetrating radar and resistivity. The 
particular method or combination of methods used depends on local soil conditions and the 
survey requirements. These methods are capable of delivering fast and accurate assessments of 
the archaeology of both large and small sites. The gradiometers (a type of magnetometer) and 
resistance meters employed are sensitive to depths of between 0 and 1.5m below ground level, 
with maximum sensitivity at depths of 1m or less.  

 
2  Magnetometer surveying  

Magnetometer surveying is used to detect and map small changes in the earth's magnetic field 
caused by concentrations of ferrous-based minerals within the soil and subsoil, and by 
magnetised materials buried beneath the surface. While most of these changes are too small to 
affect a compass needle, they can be detected and mapped by sensitive field equipment. During 
surveys the different magnetic properties of top-soils, sub-soils, rock formations and 
archaeological features are recorded as variations against a background value. Subsequently 
magnetic anomalies resulting from potential archaeology can be identified and interpreted. 
Identifiable archaeological features include areas of occupation, hearths, kilns, furnaces, 
ditches, pits, post-holes, ridge-and-furrow, timber structures, wall footings, roads, tracks and 
similar buried features. 
 
 A gradiometer is a type of magnetometer and is sensitive to relatively small changes in the 
earth's magnetic field. Substrata uses two types of gradiometer both specifically designed for 
field use by archaeologists. Our primary surveying instruments are Bartington Grad601-2 
(dual sensor) fluxgate gradiometers with automatic data loggers. We also use a Geoscan FM36 
fluxgate gradiometer with the option of either manual or automatic sampling triggers. The 
Bartington gradiometers provide proven technology in archaeological magnetic surveying and 
offer fast, accurate set-up and survey rates. The Geoscan FM36 provides an effective, if older, 
solution when  surveys are required within woodland and other areas of limited accessibility.  

 

3  Earth resistance surveying 
This method measures changes in the electrical resistance of the ground being surveyed. In 
practice, differences in the electrical resistance of materials facilitates the detection and 
interpretation of masonry and brick foundations, paving and floors, drains and other cavities, 
large pits, building platforms, robber trenches, timber structures, ditches, graves and similar 
buried features. 

 
Resistance to electrical current flow in the ground depends on the moisture content and 
structure of the soil and other materials buried beneath the surface. For example, the higher the 
moisture content of a soil, the less resistant it is to electrical current flow. A ditch completely 
buried beneath the present ground surface is likely to have an infill soil different to that 
surrounding the ditch in terms of compactness and composition. As a result, the soil filling the 
buried ditch will retain moisture in a different way to the surrounding soil which means it will 
have an electrical resistance at variance with the surrounding environment. By passing a small 
current through the ground it is possible to detect, record, plot and interpret such changes in 
electrical resistance.  

 
For earth resistance surveying Substrata uses the Geoscan Research RM15 multi-probe 
resistance meters and purpose-built automatic data-loggers. The MPX15 multi-probe facility 
can be used to speed up standard surveys and it is also useful when simultaneous multiple-
depth analysis is required.  
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