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1. Summary 
 The project 
1.1 This report presents the results of geophysical surveys conducted over parts of the 

deserted medieval village at Bradley Green, Bardon Mill, Northumberland. The 
surveys were conducted as part of the ‘Altogether Archaeology’ community project, 
Theme 8 ‘North of the Wall’. The works comprised geomagnetic and resistance 
surveys over two parts of the site. 

 
1.2 The works were commissioned by the North Pennines AONB Partnership (NP AONB) 

and the Northumberland National Park Authority (NNPA), and were conducted by 
Archaeological Services Durham University in conjunction with local volunteers. 

 
 Results 
1.3 Many anomalies were recorded with both techniques, typically either in linear 

arrangements or as broader spreads. Many of the strong positive and dipolar 
magnetic anomalies correspond to earthwork features noted on the ground and 
reflect a magnetic component of the stone used here. This phenomenon has been 
noted during previous geomagnetic surveys at other nearby sites. 

 
1.4 Many of the resistance anomalies also correspond to the remains of walls or banks 

noted on the ground and previously recorded in an earthwork survey. However, 
some of the anomalies detected by both techniques almost certainly reflect sub-
surface wall or bank remains which have not previously been recorded. These 
include another enclosure in Area 1, separated from the known enclosure by an 
access route, and several other possible walls or banks to the north and a number of 
smaller structures to the east of the enclosures, possibly houses or other buildings. 

 
1.5 The survey grid was designed to enable repeat visits over successive years, to extend 

contiguous survey coverage. 
 
1.6 Targeted excavation has the potential to provide information on dating of the 

settlement, the state of preservation of remains, artefactual, economic and 
palaeoenvironmental information. 
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2. Project background 
 Location (Figure 1) 
2.1 The study area comprised the scheduled monument of Bradley Green, a deserted 

medieval village (DMV) in Bardon Mill parish, Northumberland (NGR centre: NZ 
77900 67600). The geophysical surveys targeted two areas of the site with 
upstanding earthworks, each area measuring 0.48ha. 

 
2.2 The site is bounded to the north by the B6318 ‘Military Road’. Hadrian’s Wall lies 

approximately 800m to the north at Hotbank Crags, just west of Housesteads fort. 
Bradley Hall and Bradley Burn lie to the south and south-west of the site; a minor 
road forms the site’s eastern boundary. 

 
 Objective 
2.3 The surveys were undertaken as part of the North Pennines AONB Partnership’s 

‘Altogether Archaeology’ project, Theme 8 North of the Wall, Fieldwork module 8b, 
Bradley Green DMV Targeted Walkover & Geophysical Survey. 

 
2.4 Specific aims of the project were: 
 

• To undertake a rapid walkover survey of the unrecorded features identified 
during the 11th November 2014 site visit and thereby to train volunteers in 
quick feature identification, how to identify stratigraphic relationships between 
earthworks, and the principles of sketch mapping 

 
• To undertake geophysical survey of targeted areas to identify any traces of sub-

surface remains 
  
• To evaluate any anomalies identified in the geophysical survey to determine 

what features they represent within the medieval settlement 
  
• To engage many volunteers in the survey and excavation of these areas as part 

of the Altogether Archaeology programme and provide high-quality training in 
archaeological skills and principles 

  
• In achieving the above, to make a genuine contribution to our understanding of 

the medieval land-use of Bradley Green and Bardon Mill, to communicate the 
results to a wide audience, and where appropriate to suggest further work to 
build on the results of this project. 

 
2.5 Further, the research aims to contribute to the research themes and priorities 

identified in the Northumberland National Park Regional Research Framework 
(Young et al. 2004). The potential and relevance of this project to those themes and 
priorities is presented in detail in the Project Design, which is appended to this 
report. 

 
2.6 The research also aims to contribute to the research priorities identified in the North 

East Regional Research Framework (Petts & Gerrard 2006). Again, the potential and 
relevance of this project to those priorities is presented in detail in the Project 
Design.  
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 Methods statement 
2.7 The surveys have been undertaken in accordance with a Project Design prepared by 

Krissy Moore (the then Community Archaeologist for the NNPA), a methods 
statement provided by Archaeological Services Durham University (ref. DH14.481), 
and national standards and guidance (see para. 5.1 below). 

 
2.8 The geophysical surveys were also undertaken in accordance with a ‘Section 42’ 

licence granted by English Heritage under the Ancient Monuments and 
Archaeological Areas Act 1979 (as amended by the National Heritage Act 1983). 

 
 Dates 
2.9 A preliminary site visit was undertaken on 11th November 2014. Fieldwork was 

undertaken on 20th-22nd February 2015. This report was prepared for November 
2015. 

 
 Personnel 
2.10 Fieldwork was conducted by volunteers from the North Pennines AONB Altogether 

Archaeology project, with Paul Frodsham (Historic Environment Officer/Altogether 
Archaeology Project Officer at NP AONB) and Chris Jones (Historic Environment 
Officer at NNPA). 

 
2.11 Volunteers were trained and supervised by Natalie Swann, Hannah Woodrow and 

Duncan Hale (Archaeological Services). Geophysical data processing and report 
preparation was by Duncan Hale (Senior Archaeologist), with illustrations by David 
Graham. 

 
2.12 Overall project management and coordination was provided by Krissy Moore and 

Chris Jones at NNPA, and Paul Frodsham at NP AONB. 
 
 Archive/OASIS 
2.13 The site code is NBG15, for Northumberland Bradley Green 2015. The survey archive 

will be retained at Archaeological Services Durham University and a copy supplied on 
CD to the client for deposition with the project archive. Archaeological Services 
Durham University is registered with the Online AccesS to the Index of 
archaeological investigationS project (OASIS). The OASIS ID number for this project is 
archaeol3-228191. 

 
 Acknowledgements 
2.14 The project team is grateful for the support of Julian Acton (Bradley Farm), the 

National Trust and Historic England in facilitating this research. 
 
 
3. Historical and archaeological background 
3.1 The following information is taken from the Project Design. 
 
3.2 The medieval settlement remains at Bradley Green are particularly well-preserved 

and are known to have been occupied in the 13th century as it is mentioned in 
records of Edward I’s journey to Carlisle in 1306. The settlement is a Scheduled 
Monument (1233910) and has been included in several studies of settlement 
patterns north of Hadrian’s Wall (eg Woodside & Crow 1999). It is historically and 



Bradley green DMV· Bardon Mill· Northumberland· geophysical surveys· report 3785· October 2015 

Archaeological Services Durham University 4 

archaeologically significant because of its connections with the visit by Edward I in 
1306 and as a well-preserved 13th-century site. 

 
3.3 Bradley Green contains the most significant evidence of medieval settlement within 

the National Trust’s Hadrian’s Wall Estate. The area contains the remains of 
medieval fields and traces of a settlement, which was almost certainly associated 
with Bradley Hall, a 14th-century hall immediately south of the present study area 
on the south side of the Bradley Burn. The present-day farm of Bradley Hall dates to 
the 19th century and incorporates the foundations of a 16th-century bastle house.  

 
3.4 A search of the Northumberland Historic Environment Record (HER) returned 22 

features within 700m of the centre of Bradley Green, the majority of which are post-
medieval. The vallum of Hadrian’s Wall intersects with the corner of the medieval 
settlement on Bradley Green and would have been an obvious physical feature at 
the time the medieval settlement and field system were in use. 

 
3.5 A 1:2500 scale topographic survey had previously been undertaken (by B Williams, in 

Woodside & Crow 1999) but it was at a time when the area was more overgrown 
and so more subtle topographic features were hidden (Julian Acton, pers. comm. 
11th November 2014). No geophysical survey has previously been undertaken. As 
the exact nature of the settlement is unknown (Frodsham 2004, 83), identification of 
more subtle features could help to identify the function of different parts of the 
settlement. 

 
3.6 The site visit in 2014 noted that previously unrecorded archaeological features were 

present and that additional survey of the area could provide new information. A 
combination of rapid walkover and geophysical survey to target areas identified in 
the preliminary site visit could (a) quickly record previously unknown surface 
archaeological features and (b) identify any sub-surface archaeological features via 
geophysical survey. It was hoped that the surveys would add value to the existing 
survey by capturing unrecorded surface features and perhaps help to identify the 
use of certain enclosures within the target areas by identifying sub-surface remains 
such as hearths or walls. A greater understanding of the settlement at Bradley Green 
would improve our knowledge of the medieval period north of Hadrian’s Wall and 
would inform proposals for targeted excavations in future. 

 
 
4. Landuse, topography and geology 
4.1 At the time of fieldwork the survey area and surrounding land comprised pasture. 

The land was predominantly short grass, with occasional boggy patches and 
hummocky reeds. Earthworks were present across much of the area, typically in the 
form of low stone banks. 

 
4.2 The northern part of the site was generally level with a mean elevation of 

approximately 235m OD. The land sloped away to the south and south-west, down 
to approximately 225m OD.  

 
4.3 The underlying solid geology of the area comprises Visean-Namurian strata of Alston 

Formation limestone, sandstone, siltstone and mudstone, as well as the Five Yard 
Limestone Member in the east and south. A small area of till is recorded at the 
northern edge of the site.  
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5. Geophysical survey 
 Standards 
5.1 The surveys and reporting were conducted in accordance with English Heritage 

guidelines, Geophysical survey in archaeological field evaluation (David, Linford & 
Linford 2008); the Chartered Institute for Archaeologists (CIfA) Standard and 
Guidance for archaeological geophysical survey (2014); the CIfA Technical Paper 
No.6, The use of geophysical techniques in archaeological evaluations (Gaffney, 
Gater & Ovenden 2002); and the Archaeology Data Service & Digital Antiquity 
Geophysical Data in Archaeology: A Guide to Good Practice (Schmidt 2013). 

 
 Technique selection 
5.2 Geophysical survey enables the relatively rapid and non-invasive identification of 

sub-surface features of potential archaeological significance and can involve a suite 
of complementary techniques such as magnetometry, earth electrical resistance, 
ground-penetrating radar, electromagnetic survey and topsoil magnetic 
susceptibility survey. Some techniques are more suitable than others in particular 
situations, depending on site-specific factors including the nature of likely targets; 
depth of likely targets; ground conditions; proximity of buildings, fences or services 
and the local geology and drift. 

 
5.3 In this instance, it was considered likely that cut features such as ditches and pits 

might be present on the site, and that other types of feature such as trackways, wall 
foundations and fired structures (for example kilns and hearths) would also be 
present.  

 
5.4 Given the anticipated nature and depth of targets, two complementary geophysical 

survey techniques were considered appropriate: geomagnetic and earth electrical 
resistance survey. The selected geomagnetic technique, fluxgate gradiometry, 
involves the use of hand-held magnetometers to detect and record anomalies in the 
vertical component of the Earth’s magnetic field caused by variations in soil 
magnetic susceptibility or permanent magnetisation; such anomalies can reflect 
archaeological features. Given the likely presence of wall-footings and tracks, an 
electrical resistance survey was also considered appropriate. Earth electrical 
resistance survey can be particularly useful for mapping stone and brick features. 
When a small electrical current is injected through the earth it encounters resistance 
which can be measured. Since resistance is linked to moisture content and porosity, 
stone and brick features will give relatively high resistance values while soil-filled 
features, which retain more moisture, will provide relatively low resistance values. 

 
 Field methods  
5.5 Since it was intended that the project might continue for several years with 

volunteers from the North Pennines community, a local grid was designed which 
covered the whole of the Scheduled Area and some further land to the north-east. It 
was envisaged that different parts of the site would be surveyed each year, but all 
would be located on the same grid to provide contiguous cover without overlap. 

 
5.6 A 20m grid was therefore established across the site and related to the Ordnance 

Survey National Grid using a Leica GS15 global navigation satellite system (GNSS) 
with real-time kinematic (RTK) corrections typically providing 10mm accuracy.  
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5.7 Site notes from the rapid walkover earthwork surveys conducted by the volunteers 
are retained with the NNPA. 

 
5.8 Measurements of vertical geomagnetic field gradient were determined using 

Bartington Grad601-2 dual fluxgate gradiometers. A zig-zag traverse scheme was 
employed and data were logged in 20m grid units. The instrument sensitivity was 
nominally 0.03nT, the sample interval was 0.25m and the traverse interval was 1m, 
thus providing 1,600 sample measurements per 20m grid unit. 

 
5.9 Measurements of earth electrical resistance were determined using Geoscan RM15D 

Advanced resistance meters and MPX15 multiplexers with a mobile twin probe 
separation of 0.5m. A zig-zag traverse scheme was employed and data were logged 
in 20m grid units. The instrument sensitivity was 0.1ohm, the sample interval was 
1m and the traverse interval was 1m, thus providing 400 sample measurements per 
20m grid unit. 

 
5.10 Data were downloaded on site into a laptop computer for initial processing and 

storage and subsequently transferred to a desktop computer for processing, 
interpretation and archiving. 

 
 Data processing 
5.11 Geoplot v.3 software was used to process the geophysical data and to produce both 

continuous tone greyscale images and trace plots of the raw (minimally processed) 
data. The greyscale images and interpretations are presented in Figures 2-6; the 
trace plots are provided in Figures 7 and 8. In the greyscale images, positive 
magnetic/high resistance anomalies are displayed as dark grey while negative 
magnetic/low resistance anomalies are displayed as light grey. Palette bars relate 
the greyscale intensities to anomaly values in nanoTesla/ohm, as appropriate.  

 
5.12 The following basic processing functions have been applied to the geomagnetic data:  
 

clip  clips data to specified maximum or minimum values; to 
eliminate large noise spikes; also generally makes statistical 
calculations more realistic 

 
zero mean traverse  sets the background mean of each traverse within a grid to 

zero; for removing striping effects in the traverse direction 
and removing grid edge discontinuities 

 
de-stagger  corrects for displacement of geomagnetic anomalies caused 

by alternate zig-zag traverses 

 
interpolate  increases the number of data points in a survey to match 

sample and traverse intervals; in this instance the data have 
been interpolated to 0.25m x 0.25m intervals 

 
5.13 The following basic processing functions have been applied to the resistance data:  
 

add adds or subtracts a positive or negative constant value to 
defined blocks of data; used to reduce discontinuity at grid 
edges 
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de-spike  locates and suppresses spikes in data due to poor contact 
resistance 

 
interpolate  increases the number of data points in a survey to match 

sample and traverse intervals; in this instance the data have 
been interpolated to 0.25m x 0.25m intervals 

 
 Interpretation: anomaly types 
5.14 Colour-coded geophysical interpretation plans are provided.  
 
5.15 In this instance all the recorded geomagnetic anomalies are either small strong 

positive magnetic anomalies or discrete dipolar magnetic anomalies. Positive 
magnetic anomalies typically reflect materials with enhanced magnetic 
susceptibility, often sediments within cut archaeological features such as ditches and 
pits, however, in this instance, many of the strong positive and dipolar magnetic 
anomalies correspond to earthwork features noted on the ground and reflect a 
magnetic component of the stone used here. This phenomenon has also been noted 
during previous geomagnetic surveys at nearby Whitley Castle, Gossipgate and 
Gilderdale Burn, where small strong geomagnetic anomalies were often densely 
concentrated along the remains of stone walls or rubble spreads (Archaeological 
Services 2009, 2012 & 2014, respectively). 

 
5.16 Two types of resistance anomaly have been distinguished in the data: 
 

high resistance  regions of anomalously high resistance, which may reflect 
wall-footings, tracks, paths, surfaces and other 
concentrations of stone rubble 

 
low resistance  regions of anomalously low resistance, which may be 

associated with soil-filled features such as pits and ditches 
 
 Interpretation: features 
 General comments 
5.17  A colour-coded archaeological interpretation plan is provided. 
 
5.18 The concentrations of small geomagnetic anomalies detected in both areas almost 

certainly reflect the remains of stone or earth-and-stone features. The variation 
within the concentrations may reflect the finer detail of former structures, but it is 
assumed that there will be a certain amount of tumble over and around in situ 
features and that much of the subtle geomagnetic variation will reflect this 
haphazard rubble material.  

 
5.19 The resistance survey has been very effective and recorded marked variation in 

resistance values, which almost certainly reflect the degree to which near-surface 
stone is present or absent. The bands of high resistance reflect concentrations of 
stone. Some of these correspond well with the earthworks previously surveyed, 
while others appear to reflect previously unrecorded features, sub-surface features 
with no surface expression. Some of the high resistance areas may reflect surfaces, 
such as yards or floors, and others will almost certainly reflect tumble and rubble, 
though it is likely that wall footings may be preserved beneath some of these. Both 
geophysical interpretation plots show the broader areas of stone, whilst an attempt 
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has been made at showing possible former walls on the archaeological 
interpretation plan. 

 
5.20 There are several discrete dipolar magnetic anomalies in both areas with a strong 

positive component to the south and a negative ‘shadow’ component to the north, 
any of which could reflect materials which were fired in situ or, similarly, could 
simply reflect individual pieces of ferrous debris or magnetised rock with a particular 
orientation. It has not been possible to identify likely hearths amongst these 
anomalies. 

 
5.21 The majority of discrete geomagnetic anomalies will almost certainly reflect 

individual stones or items of near-surface ferrous debris, such as horseshoes. In 
most cases these small, individual anomalies will have little or no archaeological 
significance. A sample of these is shown on the geophysical interpretation plan, 
however, they have been omitted from the archaeological interpretation.  

 
 Area 1 
5.22 The most prominent feature detected in Area 1 is a rectilinear walled or stone-

banked enclosure measuring approximately 30m square; this enclosure is evident on 
the ground as a slight earthwork. The interior of this enclosure is relatively clear of 
anomalies, with an area of possible hard surface in the north but no evidence for 
buildings. This area appears to have been used as a yard or garth. Approximately 4m 
west of the enclosure’s western wall there appears to be another parallel wall which 
is not evident on the surface. This wall is probably part of another enclosure to the 
west, leaving an access route between the two enclosures. 

 
5.23 There are indications of possible stone footings for walls or banks to the north of 

these two enclosures and indications of smaller rectilinear structures to the east; 
some of the latter could be the remains of houses or other buildings, with 
dimensions between 5m and 10m. 

 
5.24 Strong resistance and magnetic anomalies in the north-east corner of this area 

reflect wall remains evident on the surface. 
 
 Area 2 
5.25 The resistance technique has been more useful in this area, though there is a good 

general correspondence with the geomagnetic survey. 
 
5.26 The most prominent anomalies reflect the remains of a stone wall evident on the 

ground aligned north-north-west/south-south-east turning to north-north-east in 
the north. The northern part of this wall appears to be a replacement for an earlier 
course of the wall, which continued to the north then east, and which has been 
detected in the geophysics and is evident on the ground as a slight bank. 

 
5.27 A rectilinear high resistance anomaly has been detected between these two phases 

of wall. The anomaly measures approximately 5m by 4m and could reflect the 
remains of a small stone-founded structure. Other linear and perpendicular 
resistance anomalies in the north of this area could possibly also reflect stone 
footings. 
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5.28 The remains of a small stone-walled enclosure survive, to the east of the main 
boundary wall, as a slight earthwork. Stone footings for a small building survive 
within the enclosure. The enclosure is more evident in the resistance data, while the 
house remains are more evident in the geomagnetic data. No other features of likely 
archaeological interest have been detected in the enclosure, however, a weak 
rectilinear resistance anomaly has been detected to the south of the enclosure 
which possibly reflects stone footings. 

 
5.29 A small area of high resistance in the south-west corner of the area corresponds to a 

mound noted on the ground. 
 
 
6. Conclusions  
6.1 Geomagnetic and earth resistance surveys have been undertaken with Altogether 

Archaeology volunteers over two parts of Bradley Green deserted medieval village, 
near Bardon Mill in Northumberland. 

 
6.2 Many anomalies were recorded with both techniques, typically either in linear 

arrangements or as broader spreads. Many of the strong positive and dipolar 
magnetic anomalies correspond to earthwork features noted on the ground and 
reflect a magnetic component of the stone used here. This phenomenon has been 
noted during previous geomagnetic surveys at other nearby sites. 

 
6.3 Many of the resistance anomalies also correspond to the remains of walls or banks 

noted on the ground and previously recorded in an earthwork survey. However, 
some of the anomalies detected by both techniques almost certainly reflect sub-
surface wall or bank remains which have not previously been recorded. These 
include another enclosure in Area 1, separated from the known enclosure by an 
access route, and several other possible walls or banks to the north and a number of 
smaller structures to the east of the enclosures, possibly houses or other buildings. 

 
6.4 The survey grid was designed to enable repeat visits over successive years, to extend 

contiguous survey coverage. 
 
6.5 Targeted excavation has the potential to provide information on dating of the 

settlement, the state of preservation of remains, artefactual, economic and 
environmental information. 
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Appendix: Project design 
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Figure 2: Geomagnetic survey
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Figure 3: Geophysical interpretation of
geomagnetic data
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Figure 4: Resistance survey
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Figure 5: Geophysical interpretation of
resistance data
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Figure 6: Archaeological interpretation
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Figure 7: Trace plots of geomagnetic data
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Figure 8: Trace plots of resistance data
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