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1.0 INTRODUCTION 

1.1 PROJECT BACKGROUND 
This archaeological evaluation was commissioned by North Tyneside Council in response to a condition 
on the planning decision for development at Longbenton Community College. The proposed development 
is for the new build and co-location of Goathland Primary and Glebe Schools within the existing grounds 
of Longbenton Community College (Planning Ref: 08/02200/LAREG3).  
 
An archaeological desk-based assessment for the proposed development site was undertaken in 2008 
(Tyne and Wear Museums Service, 2008). This identified no previously recorded archaeological sites 
within the development area and a relatively low potential for previously unrecorded archaeological 
remains. The site walkover survey identified extant, denuded ridge and furrow remains, particularly in 
the west of the school playing fields. 
 
The planning application was approved with the following condition relevant to archaeology and cultural 
heritage: 
3) No ground works or development work shall take place to the school playing fields until a 

programme of archaeological work (to include geophysical survey, evaluation and where 
appropriate, mitigation) has been completed. This shall be carried out in accordance with a 
specification(s) provided by the County Archaeologist. The archaeological report(s) shall be 
submitted to and approved by the Local Planning Authority within a year of completion of the 
development. 

 
Reason: The site is located within an area identified as being of potential archaeological importance. The 
investigation is required to ensure that any archaeological remains on the site can be preserved 
wherever possible and recorded in accordance with policies E18/5 and E18/6 of North Tyneside Unitary 
Development Plan 2002. 

1.2 EVALUATION STRATEGY 
A specification for evaluation was provided to North Tyneside Council by Jennifer Morrison of the Tyne 
and Wear Conservation Team. This specification is included in Appendix A. The specification included a 
requirement for: 
• Geophysical survey – magnetometer survey of approximately four hectares of the proposed 

development area and access road; 
• Ridge and furrow survey – aerial photograph rectification onto an Ordnance Survey base map, 

supplemented by field survey with a total station where appropriate. 
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These specified requirements have been supplemented by additional archaeological monitoring of 
geotechnical test pits for California Bearing Ratio (CBR) tests along the line of the access road. These 
test pit excavations were being undertaken before the results of the geophysical survey were available 
and in consultation with Jennifer Morrison of Tyne and Wear Conservation Team it was therefore 
considered prudent that they were monitored for archaeological remains. 

2.0 GEOPHYSICAL SURVEY 
The geophysical survey was carried out by Archaeological Services, West Yorkshire Archaeology Service. 
A copy of their report on the survey is included in Appendix B and the results are summarised here.  

2.1 METHODOLOGY 
The geophysical survey was undertaken with a Bartington Grad601 fluxgate gradiometer. The survey 
was undertaken within a 20m x 20m grid, with readings taken every 0.25m on zig-zag traverses 1m 
apart. The survey grid was located to buildings and permanent landscape features using a Trimble 5600 
total station. 

2.2 RESULTS 
The magnetometer survey identified the probable remains of the ridge and furrow generally aligned 
east-west across the central and eastern development area. The anomalies are not very strong and may 
therefore indicate a degree of truncation of the remains.  
 
A number of strong dipolar anomalies are also recorded on the survey. These relate to the former 
boundary across the site and modern goal posts on the playing field. There is also a high level of 
disturbance in the west of the survey area which is attributed to the cricket wicket and long jump. There 
are no recorded ridge and furrow remains in this area indicating that they have been truncated by this 
disturbance. 
 
The surveyed area to the east and south of the existing buildings, along the line of the proposed access 
road and car park, display anomalies which are indicative of previous disturbance. This disturbance is 
likely to be associated with the construction of the adjacent buildings. 
 
No further anomalies of potential archaeological origin have been identified on the site. 

3.0 RIDGE AND FURROW SURVEY AND ANALYSIS 

3.1 METHODOLOGY 
The ridge and furrow survey and analysis was undertaken in three stages. In the first stage aerial 
photograph analysis and rectification was undertaken by Kirsten Holland and Paul Chaplin (Senior CAD 
Technician, WYG). Black and white laser copies of vertical aerial photographs were ordered from the 
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National Monuments Record, English Heritage. The photographs covered a range of dates. A list of the 
photographs examined can be seen in the references. The photographs were examined for evidence of 
ridge and furrow remains in the school playing fields. Following examination the photograph 
RAF/106G/LA/101, Frame 2073, was chosen to be rectified as it demonstrated the clearest visible 
remains of the ridge and furrow on the development site area at the greatest scale. 
 
The aerial photograph was scanned and imported into AutoCAD and overlain on a modern Ordnance 
Survey base map. The image was then manipulated through a software process known as ‘rubber 
sheeting’ to rectify the photograph to the Ordnance Survey base map.  
 
The second stage of the survey was field survey of the visible ridge and furrow remains. This was 
undertaken by Archaeological Services, West Yorkshire Archaeology Service. The start, end and 
approximate centre points of visible ridges and furrows were to be measured within the development 
area. The survey was located to permanent landscape features and buildings. The survey was 
undertaken with Trimble 5600 Total Station. The survey location points were provided to WYG in 
AutoCAD format. 
 
The third stage of the analysis was the combination of the available data sets for the site. These 
fieldwork survey location points were combined with the rectified aerial photograph data. The ridges and 
furrows across the development area and school playing field were then digitised as x-ref layers. 

3.2 RESULTS 
The results of the aerial photograph rectification and earthwork survey can be seen on Figure 
A052623/4104/597/01, Appendix C.  
 
The ridge and furrow within the proposed development site visible on the rectified aerial photographs 
has been transcribed as best as possible from the aerial photographs available. The quality and scale of 
the photographs limits the precision with which the ridge and furrow can be transcribed. The ridge and 
furrow is aligned east-west.  
 
The general orientation of ridge and furrow remains identified outside of the proposed development area 
have also been indicated on the plan, however they have not been accurately transcribed. 
 
No extant remains of the ridge and furrow were visible within the proposed development area. The 
approximate start, end and centre points of visible ridge and furrow remains to the west of the 
development area were surveyed. The original survey data is included within the geophysical survey 
report, Appendix B and the locations of the ridges and furrows have been incorporated onto Figure 
A052623/4104/597/01, Appendix C. 
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4.0 TEST PIT MONITORING 

4.1 METHODOLOGY 
Three CBR test pits were archaeologically monitored along the line of the access road to the new 
development area. The locations of these test pits can be seen in Appendix D. The test pits were 
excavated with a back acting mechanical excavator, fitted with a flat bladed ditching bucket, under the 
supervision of Kirsten Holland, Senior Archaeologist, WYG. 
 
The test pits were excavated to the interface between topsoil and subsoil. They were recorded on 
proforma recording sheets and by photographic record. A summary of the results and photographic 
record are include in Appendix D. 

4.2 RESULTS 

4.2.1 Test Pit 1 

Test pit 1 was 1.70m x 0.98m in dimension. The ground surface was grassed and overlay a mid-dark 
brown, sandy-silty topsoil which extended to a depth of 0.36m. The topsoil contained occasional 
inclusions of modern CBM and small angular stones. This overlay a pale, yellow-brown, very sandy 
subsoil. The final depth of the test pit was 0.39m. No features of archaeological interest were recorded. 
 

4.2.2 Test Pit 2 

Test pit 2 was 1.85m x 1.00m in dimension. The ground surface was grassed and overlay a mid-dark 
brown, sandy-silty topsoil which extended to a depth of 0.35m. The topsoil included occasional 
fragments of modern CBM, plastic and small angular stones. This overlay a orange-brown, very sandy 
subsoil with pale grey sandy mottling. The final depth of the test pit was 0.39m. No features of 
archaeological interest were recorded. 
 

4.2.3 Test Pit 3 

Test pit 3 was 1.70m x 1.00m in dimension. The ground surface was grassed and overlay a mid-dark 
brown, sandy-silty topsoil which extended to a depth of 0.40m. The topsoil included occasional small 
angular stones and isolated CBM fragments. This overlay a mid orange-brown, sandy subsoil with pale 
grey sandy mottling. The final depth of the test pit was 0.44m. No features of archaeological interest 
were recorded. 

5.0 DISCUSSION 
The desk-based assessment for the site recorded extant ridge and furrow remains on the school playing 
fields particularly to the west of the site. The desk-based assessment identified a relatively low potential 
for discovering previously unrecorded archaeological remains on the development site as the recorded 
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focus for past settlement has been to the south of the development site. The results of this survey have 
correlated with this assessment. 
 
The ridge and furrow remains within the development area identified from aerial photographs appear to 
have been largely truncated and survive only partially as buried features identified in the geophysical 
survey. To the west of the development area degraded ridge and furrow remains are still visible as 
earthworks. 
 
No features of archaeological or historical interest were identified during the CBR test pit monitoring, 
however it must be recognised that these test pits were not undertaken for archaeological purposes and 
only represent a tiny fraction of the overall development area. 
 
On the basis of the results of the geophysical survey it is considered that the area of the access road, car 
park and west of the development site in the vicinity of the cricket wicket and long jump has a negligible 
potential for previously unrecorded archaeological remains to survive due to the level of existing 
disturbance.  
 
The surveys have identified no evidence of previously unrecorded archaeological remains. The overall 
potential to discover previously unrecorded archaeological remains is therefore considered to be low. The 
potential to discover previously unrecorded archaeological remains can not however be completely 
discounted.  

6.0 RECOMMENDATIONS 
Consultation with Jennifer Morrison of Tyne and Wear Conservation Team has identified a requirement 
for an archaeological watching brief to be undertaken during the initial topsoil stripping and construction 
phases for the development. This watching brief is required in the central and eastern areas of the site 
where there is limited disturbance and evidence that buried ridge and furrow remains survive below 
ground. The western area of the site, proposed car park and access road do not require a watching brief 
due to the extent of previous disturbance to these areas. The relevant areas are shown on Figure 
A052623/4104/597/02, Appendix E. 
 
The archaeological watching brief will be governed by a separate Written Scheme of Investigation. 
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Aerial Photographs 
Sortie No Library No Frame Date Scale 
RAF/CPE/UK/2352 726 3146 04/10/1947 1:10000 
RAF/58/B/52 853 5564 16/05/1948 1:5000 
RAF/540/1381 1547 402 07/08/1954 1:5000 
RAF/106G/LA/101 3927 2073 17/01/1945 1:5000 
OS/90136 13715 42 26/06/1990 1:5200 
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TYNE AND WEAR SPECIALIST CONSERVATION TEAM 
 

Specification for Survey of Ridge and Furrow and a Geophysical Survey at Longbenton Community 
College, Hailsham Avenue, Longbenton, North Tyneside 

 
Introduction 

A planning application has been submitted for building two schools (Goathland Primary and Glebe School) on the 
playing fields at this site, immediately north of the community college.  

An archaeological desk based assessment has already been undertaken (Tyne and Wear Museums, June 2008). 

This concludes that the school site lies some 750m north of Longbenton medieval village. The site was in 
agricultural use until the present 1950s college was built. Faint remnants of ridge and furrow earthworks are just 
visible on the playing fields. Earlier archaeological remains, such as evidence for prehistoric settlement may 
underlie these earthworks.  

The site was once part of Killingworth Moor which was enclosed in 1793.  

A number of dark oval areas appear on http://live.local. These may relate to drainage or flooding rather than 
archaeology however.   

The appointed archaeologist must familiarize themselves with the results of the desk based assessment before 
starting work. The commissioning client will provide a copy of the report.  

In accordance with PPG16 and UDP Policy E18/5 a programme of archaeological evaluation is required, starting 
with survey of the ridge and furrow and a geophysical survey  

All staff on site must understand the project aims and methodologies.  

Geophysical evaluation is required to inform the Planning Authority as to the likelihood that important 
archaeological sites might be encountered, to assist the Planning Authority in determining appropriate mitigation 
should deposits be found to survive on the site.  
 
The total site is 13.2 hectares in size, but only the footprint of the new buildings and access roads need to be 
surveyed. It is a relatively flat grassed site. The geology of the site is Upper Carboniferous Coal Measures, 
overlain by glacial deposits some 10m thick. Alluvial deposits of sand and gravel overlie these glacial deposits.  
  
The appointed archaeological contractor must be a specialist in geophysical survey techniques.  
 
The purpose of this brief is to obtain tenders for this work. The report must be the definitive record for 
deposition in the Tyne and Wear HER, and it must contain recommendations for any further work needed on this 
site before development destroys any archaeological remains.  
 
It is proposed that archaeological trial trenching may be undertaken after the geophysics to 
investigate any anomalies identified by the survey and to test ‘blank’ areas.  
 
Notification 

 
The County Archaeologist needs to know when archaeological fieldwork is taking place in Tyne and 
Wear so that he can inform the local planning authority and can visit the site to monitor the work in 
progress. The Archaeological Contractor must therefore inform the County Archaeologist of the 
start and end dates of the Geophysical Survey. The Client will give the County Archaeologist 
reasonable access to the development to undertake monitoring. 
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Survey of ridge and furrow 
 
There is a faint trace of ridge and furrow in the school fields, particularly in the west field; the spacing of which 
suggests a late medieval to post-medieval date. It runs north-south in direction and the wavelength is 9m and a 
surviving height of 0.15 to 0.20m. 
 
The orientation and extent of the ridge and furrow will be recorded on a scale plan as best as is possible. This 
will be best achieved by a combination of transcription of aerial photographs and some on-site survey with a 
Total Station or similar.   
 
Geophysical Survey Methodology 
 
A programme of geophysical survey will be undertaken which provides 100% coverage of the footprint of the 
new schools and the access road (commissioning client to provide a plan). Any areas found to be disturbed 
should be excluded from the survey however, as these will not be conducive to producing reliable results. 
 
The survey aims to map subsoil disturbances and locate anomaly-producing structures or deposits which might 
indicate the presence of archaeological sites.   
 
For tendering purposes contractors will assume that this will be a 100% detailed magnetometer survey (scanning 
or magnetic susceptibility are not appropriate techniques). If the appointed contractor thinks a resistivity survey 
would provide better results they must discuss this with the County Archaeology Officer before providing their 
client with a revised tender.  
 
The data will be logged in 30m grid units. 
 
The sample interval will be set to 0.25m and the traverse interval to 1m.  
 
The survey grid will be tied into known Ordnance Survey points with a total station etc.  
 
All staff employed by the Archaeological Contractor shall be professional field archaeologists with appropriate 
skills and experience to undertake work to the highest professional standards. 
 
All fieldwork, data processing and reporting must comply with English Heritage guidelines of 2008 (“Geophysical 
Survey in Archaeological Field Evaluation”).  
 
The client will provide a site location plan which will accompany this specification. 
 
The Report 
 
The production of Site Archives will be undertaken according to English Heritage Guidelines (Managing 
Archaeological Projects 2nd Edition).  
 
A full report should be produced within three months of the completion of the field-work. All drawn work should 
be to publication standard. The report must contain and synthesise the results of the geophysical survey 
mentioned above. Some form of Digital Mapping, in CAD or GIS software that supports DFX or similar format 
would be greatly helpful to the Planning Authority.  

 

Drawings are to show north arrows, scale, and the National Grid. 
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The final section of the work should make recommendations for any required further work, particularly the need 
to do targeted field-walking and trial trenching to validate the results of the survey and test the suggestions that 
archaeological sites have been detected. Where evaluation is recommended, the finished report will include a 
suggested trench location plan. 
 
The report must have the following features:- 
 
1. Site location plan with scale 
2. Summary/Abstract 
3. Project background, objectives 
4. Date of work and personnel 
5. Historical and archaeological background 
6. Site land use, ground conditions, topography, geology and weather 
7. Equipment and techniques employed and why 
8. Plots of the geophysical data (raw survey data, trace plot of raw magnetic survey data, enhanced data 

and grey-scale plot), scaled and displayed on an OS basemap  
9. Plot of the archaeological interpretation of the geophysical survey 
10. Data Processing and results 
11. Discussion 
8.  List of all sources consulted, and their location  
9 A card cover with title, date, author, contractor organization and commissioning client   
10. Some form of binding that permits photocopying. 
 
Three copies of the report need to be submitted, one for the commissioning client, one for the planning authority 
(North Tyneside Council), and one for deposition in the  County HER. A digital copy on CD will also be sent to the 
HER in a plastic case. Please do not attach this to the report.  
 
The report and CD for the HER must be sent by the archaeological consultant directly to the 
address below. If the report is sent via the planning department, every page of the report will be 
stamped with the planning application number which ruins the illustrations. The HER is often sent a 
photocopy instead of a bound colour original which is unacceptable.   
 
OASIS 
 
The Tyne and Wear County Archaeologist supports the Online Access to the Index of Archaeological 
Investigations (OASIS) project. This project aims to provide an online index/access to the large and growing 
body of archaeological grey literature, created as a result of developer-funded fieldwork.  
 
The archaeological contractor is therefore required to register with OASIS and to complete the online OASIS form 
for their geophysical survey at http://www.oasis.ac.uk/. Please ensure that tenders for this work takes into 
account the time needed to complete the form.   
 
Once the OASIS record has been completed and signed off by the HER and NMR the information will be 
incorporated into the English Heritage Excavation Index, hosted online by the Archaeology Data Service.  
 
The ultimate aim of OASIS is for an online virtual library of grey literature to be built up, linked to the index. The 
unit therefore has the option of uploading their grey literature report as part of their OASIS record, as a 
Microsoft Word document, rich text format, pdf or html format. The grey literature report will only be mounted 
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by the ADS if both the unit and the HER give their agreement. The grey literature report will be made available 
through a library catalogue facility.  
 
Please ensure that you and your client understand this procedure. If you choose to upload your grey literature 
report please ensure that your client agrees to this in writing to the HER at the address below.  
 
For general enquiries about the OASIS project aims and the use of the form please contact: Mark Barratt at the 
National Monuments Record (tel. 01793 414600 or oasis@english-heritage.org.uk). For enquiries of a technical 
nature please contact: Catherine Hardman at the Archaeology Data Service (tel. 01904 433954 or 
oasis@ads.ahds.ac.uk). Or contact the Tyne and Wear Archaeology Officer at the address below.  
 
Monitoring 
 
The Archaeological Contractor will inform the County Archaeologist of the start and end dates of the survey to 
enable the CA to monitor the work in progress.  
 
Jennifer Morrison 
Tyne and Wear Archaeology Officer 
West Chapel 
Jesmond Old Cemetery 
Jesmond Road 
Newcastle upon Tyne 
NE2 1NL 
Tel (0191) 2816117 
jennifer.morrison@newcastle.gov.uk 
 
Ref: MON6577  
9 October 2008 
Planning Application:  08/02200/LAREG3 
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Summary 

A geophysical (magnetometer) survey covering approximately 4 hectares was undertaken in 

the grounds of Longbenton Community College, Newcastle. Anomalies due to modern 

disturbance and features and equipment associated with the sports ground have been 

identified. Faint linear trends aligned west/east are due to ridge and furrow ploughing 

although there were no upstanding remains. To the west of the survey area slight, 

discontinuous, earthworks aligned north/south, indicative of ridge and furrow ploughing, 

were noted and their extent surveyed. No anomalies of obvious archaeological potential have 

been noted. On the basis of the geophysical survey the site is considered to have a relatively 

low archaeological potential.   
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1 Introduction 

Archaeological Services WYAS (ASWYAS) was commissioned by Kirsten Holland of White 

Young Green to undertake a geophysical (magnetometer) survey at Longbenton Community 

College, Newcastle (see Fig. 1) in advance of the proposed re-development of part of the site 

to accommodate replacement buildings for the Special Glebe School and Goathland Primary 

School. 

Site location, land use and topography 

The college site, centred at NZ 2705 6950, is situated at the end of Halisham Avenue and 

occupies an area of just over 13 hectares. The survey covered approximately 4 hectares, this 

being the area which will be physically disturbed by the proposed new buildings, 

infrastructure and access road (see Fig. 2). The survey area was flat comprising sports fields 

and short grassed areas, which are believed to have undergone some landscaping, around 

existing college buildings. No problems were encountered during the survey which was 

carried out on December 10
th

 and 11
th

 2008.  

Geology and soils  

The solid geology comprises Upper Carboniferous Coal Measures overlain by superficial 

glacial deposits. The soils are classified in the Dunkeswick association being described as 

permeable, seasonally waterlogged, fine loams (Survey of England and Wales 1983).  

 

2 Archaeological and Historical Background 

An archaeological desk-based assessment of the site (Tyne and Wear Museums 2008) 

concluded that, whilst there are no known archaeological sites within the application area and 

that documentary sources do not indicate significant archaeological potential, the fact that the 

site has remained as open fields since the post-medieval period increases the potential for 

prehistoric archaeology to survive.  

Slight ridge and furrow earthworks, aligned north/south, are still visible to the west of the site 

although they were not visible within the actual geophysical survey area. These earthworks 

were surveyed as part of this evaluation.     

 

3 Aims and Objectives 

The general aims of the surveys were to obtain information that would contribute to an 

evaluation of the archaeological potential of the site. This information would then enable 

further evaluation and/or mitigation measures to be designed in advance of the proposed 

development of the site. These aims were to be achieved by undertaking detailed (recorded) 

magnetometer survey in the areas of proposed new build and to map any surviving ridge and 
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furrow earthworks in the wider site area. Specifically the survey sought to provide 

information about the nature and possible interpretation of magnetic anomalies identified 

during the survey and thereby determine the likely extent, presence or absence of any buried 

archaeological remains in the proposed development area. The survey was undertaken in 

accordance with a specification provided to the client by the Tyne and Wear Archaeology 

Officer.  

 

4 Methodology 

Magnetometer survey 

A Bartington Grad601 magnetic gradiometer was used to take readings at 0.25m intervals on 

zig-zag traverses 1m apart within 30m by 30m grids so that 3600 readings were recorded in 

each grid. These readings were stored in the memory of the instrument and later downloaded 

to computer for processing and interpretation. Geoplot 3 (Geoscan Research) software was 

used to process and present the data. Further details are given in Appendix 1. Detailed survey 

allows the visualisation of weaker anomalies that may not be readily identifiable by 

evaluation techniques such as magnetometer (magnetic) scanning. 

Reporting 

A general site location plan, incorporating the 1:50000 Ordnance Survey mapping, is shown 

in Figure 1. Figure 2 shows the processed greyscale magnetometer data on a site location 

plan at a scale of 1:5000. The unprocessed (XY trace) and processed (greyscale) 

magnetometer data  from the survey together with an interpretation figure, are presented at a 

scale of 1:1000 in Figures 3, 4 and 5. The survey of the visible ridge and furrow earthworks 

is presented at a scale of 1:1000 in Figure 6. 

The geophysical survey methodology, report and any recommendations comply with 

guidelines outlined by English Heritage (David et al. 2008) and by the IFA (Gaffney et al. 

2002). All figures reproduced from Ordnance Survey mapping are with the permission of the 

controller of Her Majesty’s Stationery Office (© Crown copyright). 

Technical information on the equipment used, data processing and magnetic survey 

methodology is given in Appendix 1. Appendix 2 describes the composition and location of 

the survey archive.  

The figures in this report have been produced following analysis of the data in ‘raw’ and 

processed formats and over a range of different display levels. All figures are presented to 

most suitably display and interpret the data from this site based on the experience and 

knowledge of Archaeological Services staff. 
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5 Results and Discussion 

The anomalies from this survey have been divided into three categories. 

Ferrous anomalies/magnetic disturbance 

Ferrous (‘iron spike’) anomalies have been located across all parts of the site. These 

anomalies are indicative of ferrous objects or other magnetic material in the topsoil/subsoil 

and, although archaeological artefacts may cause them, they are more often caused by 

modern cultural debris that has been introduced into the topsoil. There are no obvious clusters 

and therefore these anomalies are not considered to be archaeologically significant.  

Three of the largest ‘spike’ anomalies are due to the proximity of goalposts. Other very 

strong ferrous anomalies locate drains on a cricket wicket and a long jump pit.   

Concentrations of these anomalies forming distinct areas of magnetic disturbance have been 

identified in several blocks particularly along the proposed route of the new access road. This 

disturbance is due to the proximity of fencing, buildings and previous ground disturbance.  

Linear trends 

Across the eastern half of the survey area a series of weak, parallel, linear trend anomalies 

can be discerned. These anomalies are caused by the former practice of ridge and furrow 

ploughing with the anomalies being due to the magnetic contrast between the former ridges 

and infilled furrows. 

Two linear anomalies aligned broadly north/south locate a former field boundary, still visible 

as a slight earthwork and discontinuous line of trees, and a former pathway.   

Magnetic enhancements 

At the western side of the survey area several small, discrete, areas of magnetic enhancement 

have been identified. These are interpreted as being most probably due to small natural 

variation in the subsoil or to modern disturbance associated with the creation of the playing 

fields.  

A cluster of these anomalies to the east of the cricket wicket are also thought likely to have a 

modern origin. 
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6 Conclusions 

No anomalies of obvious archaeological potential have been identified other than those 

attributable to the former agricultural practice of ridge and furrow ploughing. On the basis of 

the geophysical survey the site would appear to have limited archaeological potential.  

The results and subsequent interpretation of data from geophysical surveys should not be 

treated as an absolute representation of the underlying archaeological and non-

archaeological remains. Confirmation of the presence or absence of archaeological 

remains can only be achieved by direct investigation of sub-surface deposits. 
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Appendix 1: Magnetic survey: technical information 

Magnetic Susceptibility and Soil Magnetism 

Iron makes up about 6% of the Earth’s crust and is mostly present in soils and rocks as 

minerals such as maghaemite and haemetite. These minerals have a weak, measurable 

magnetic property termed magnetic susceptibility. Human activities can redistribute these 

minerals and change (enhance) others into more magnetic forms so that by measuring the 

magnetic susceptibility of the topsoil, areas where human occupation or settlement has 

occurred can be identified by virtue of the attendant increase (enhancement) in magnetic 

susceptibility. If the enhanced material subsequently comes to fill features, such as ditches or 

pits, localised isolated and linear magnetic anomalies can result whose presence can be 

detected by a magnetometer (fluxgate gradiometer).  

In general, it is the contrast between the magnetic susceptibility of deposits filling cut 

features, such as ditches or pits, and the magnetic susceptibility of topsoils, subsoils and 

rocks into which these features have been cut, which causes the most recognisable responses. 

This is primarily because there is a tendency for magnetic ferrous compounds to become 

concentrated in the topsoil, thereby making it more magnetic than the subsoil or the bedrock. 

Linear features cut into the subsoil or geology, such as ditches, that have been silted up or 

have been backfilled with topsoil will therefore usually produce a positive magnetic response 

relative to the background soil levels. Discrete feature, such as pits, can also be detected. 

Less magnetic material such as masonry or plastic service pipes that intrude into the topsoil 

may give a negative magnetic response relative to the background level. 

The magnetic susceptibility of a soil can also be enhanced by the application of heat. This 

effect can lead to the detection of features such as hearths, kilns or areas of burning. 

Types of Magnetic Anomaly 

In the majority of instances anomalies are termed ‘positive’. This means that they have a 

positive magnetic value relative to the magnetic background on any given site. However 

some features can manifest themselves as ‘negative’ anomalies that, conversely, means that 

the response is negative relative to the mean magnetic background. Such negative anomalies 

are often very faint and are commonly caused by modern, non-ferrous, features such as 

plastic water pipes. Infilled natural features may also appear as negative anomalies on some 

geological substrates. 

Where it is not possible to give a probable cause of an observed anomaly a ‘?’ is appended. 

It should be noted that anomalies interpreted as modern in origin might be caused by features 

that are present in the topsoil or upper layers of the subsoil. Removal of soil to an 

archaeological or natural layer can therefore remove the feature causing the anomaly. 
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The types of response mentioned above can be divided into five main categories that are used 

in the graphical interpretation of the magnetic data:  

Isolated dipolar anomalies (iron spikes) 

These responses are typically caused by ferrous material either on the surface or in the 

topsoil. They cause a rapid variation in the magnetic response giving a characteristic ‘spiky’ 

trace. Although ferrous archaeological artefacts could produce this type of response, unless 

there is supporting evidence for an archaeological interpretation, little emphasis is normally 

given to such anomalies, as modern ferrous objects are common on rural sites, often being 

present as a consequence of manuring.  

Areas of magnetic disturbance 

These responses can have several causes often being associated with burnt material, such as 

slag waste or brick rubble or other strongly magnetised/fired material. Ferrous structures such 

as pylons, mesh or barbed wire fencing and buried pipes can also cause the same disturbed 

response. A modern origin is usually assumed unless there is other supporting information.  

Linear trend 

This is usually a weak or broad linear anomaly of unknown cause or date. An agricultural 

origin, either ploughing or land drains is a common cause. 

Areas of magnetic enhancement/positive isolated anomalies 

Areas of enhanced response are characterised by a general increase in the magnetic 

background over a localised area whilst discrete anomalies are manifest by an increased 

response (sometimes only visible on an XY trace plot) on two or three successive traverses. 

In neither instance is there the intense dipolar response characteristic exhibited by an area of 

magnetic disturbance or of an ‘iron spike’ anomaly (see above). These anomalies can be 

caused by infilled discrete archaeological features such as pits or post-holes or by kilns. They 

can also be caused by pedological variations or by natural infilled features on certain 

geologies. Ferrous material in the subsoil can also give a similar response. It can often 

therefore be very difficult to establish an anthropogenic origin without intrusive investigation 

or other supporting information. 

Linear and curvilinear anomalies 

Such anomalies have a variety of origins. They may be caused by agricultural practice (recent 

ploughing trends, earlier ridge and furrow regimes or land drains), natural geomorphological 

features such as palaeochannels or by infilled archaeological ditches. 

Methodology: Magnetic Susceptibility Survey 

There are two methods of measuring the magnetic susceptibility of a soil sample. The first 

involves the measurement of a given volume of soil, which will include any air and moisture 

that lies within the sample, and is termed volume specific susceptibility. This method results 

in a bulk value that it not necessarily fully representative of the constituent components of the 
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sample. The second technique overcomes this potential problem by taking into account both 

the volume and mass of a sample and is termed mass specific susceptibility. However, mass 

specific readings cannot be taken in the field where the bulk properties of a soil are usually 

unknown and so volume specific readings must be taken. Whilst these values are not fully 

representative they do allow general comparisons across a site and give a broad indication of 

susceptibility changes. This is usually enough to assess the susceptibility of a site and 

evaluate whether enhancement has occurred.  

Methodology: Gradiometer Survey 

There are two main methods of using the fluxgate gradiometer for commercial evaluations. 

The first of these is referred to as magnetic scanning and requires the operator to visually 

identify anomalous responses on the instrument display panel whilst covering the site in 

widely spaced traverses, typically 10m apart. The instrument logger is not used and there is 

therefore no data collection. Once anomalous responses are identified they are marked in the 

field with bamboo canes and approximately located on a base plan. This method is usually 

employed as a means of selecting areas for detailed survey when only a percentage sample of 

the whole site is to be subject to detailed survey.  

The disadvantages of magnetic scanning are that features that produce weak anomalies (less 

than 2nT) are unlikely to stand out from the magnetic background and so will be difficult to 

detect. The coarse sampling interval means that discrete features or linear features that are 

parallel or broadly oblique to the direction of traverse may not be detected. If linear features 

are suspected in a site then the traverse direction should be perpendicular (or as close as is 

possible within the physical constraints of the site) to the orientation of the suspected 

features. The possible drawbacks mentioned above mean that a ‘negative’ scanning result 

should be validated by sample detailed magnetic survey (see below). 

The second method is referred to as detailed survey and employs the use of a sample trigger 

to automatically take readings at predetermined points, typically at 0.25m intervals, on zig-

zag traverses 1m apart. These readings are stored in the memory of the instrument and are 

later dumped to computer for processing and interpretation. Detailed survey allows the 

visualisation of weaker anomalies that may not have been detected by magnetic scanning. 

During this survey a Bartington Grad601 magnetic gradiometer was used taking readings on 

the 0.1nT range, at 0.25m intervals on zig-zag traverses 1m apart within 30m by 30m square 

grids. The instrument was checked for electronic and mechanical drift at a common point and 

calibrated as necessary. The drift from zero was not logged. 

Data Processing and Presentation  

The detailed gradiometer data has been presented in this report in XY trace and greyscale 

formats. In the former format the data shown is ‘raw’ with no processing other than grid 

biasing having been done. The data in the greyscale images has been interpolated and 
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selectively filtered to remove the effects of drift in instrument calibration and other artificial 

data constructs and to maximise the clarity and interpretability of the archaeological 

anomalies.  

An XY plot presents the data logged on each traverse as a single line with each successive 

traverse incremented on the Y-axis to produce a ‘stacked’ plot. A hidden line algorithm has 

been employed to block out lines behind major ‘spikes’ and the data has been clipped. The 

main advantage of this display option is that the full range of data can be viewed, dependent 

on the clip, so that the ‘shape’ of individual anomalies can be discerned and potentially 

archaeological anomalies differentiated from ‘iron spikes’. Geoplot 3 software was used to 

create the XY trace plots. 

Geoplot 3 software was used to interpolate the data so that 3600 readings were obtained for 

each 30m by 30m grid. The same program was used to produce the greyscale images. All 

greyscale plots are displayed using a linear incremental scale. 
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Appendix 2: Survey location information 

The site grid was laid out using a Geodimeter 600s total station theodolite and tied in to the 

corners of buildings and other permanent landscape features and to temporary reference 

points (survey marker stakes) that were established and left in place following completion of 

the fieldwork for accurate geo-referencing. The locations of the temporary reference points 

are shown on Figure 2 and the Ordnance Survey grid co-ordinates tabulated below. The 

internal accuracy of the survey grid relative to these markers is better than 0.05m. The survey 

grids were then superimposed onto a map base provided by the client as a ‘best fit’ to produce 

the displayed block locations. Overall there was a good correlation between the local survey 

and the digital map base and it is estimated that the average ‘best fit’ error is better than 

±1.5m. However, it should be noted that Ordnance Survey co-ordinates for 1:2500 map data 

have an error of ±1.9m at 95% confidence. This potential error must be considered if co-

ordinates are measured off for relocation purposes.  

 

Station Easting Northing 

A 427378.6554      569686.1846    

B 427415.3981      569654.5420 

C 427400.7045      569497.8605 

D 427256.7902      569572.5268 

 

Archaeological Services WYAS cannot accept responsibility for errors of fact or opinion 

resulting from data supplied by a third party or for the removal of any of the survey 

reference points. 
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Appendix 3: Geophysical archive 

The geophysical archive comprises:- 

• an archive disk containing compressed (WinZip 8) files of the raw data, report text 

(Microsoft Word 2000), and graphics files (Adobe Illustrator CS2 and AutoCAD 

2007) files. 

• a full copy of the report 

At present the archive is held by Archaeological Services WYAS although it is anticipated 

that it may eventually be lodged with the Archaeology Data Service (ADS). Brief details may 

also be forwarded for inclusion on the English Heritage Geophysical Survey Database after 

the contents of the report are deemed to be in the public domain (i.e. available for 

consultation in the relevant Sites and Monument Record Office).  
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Appendix 4: OASIS form
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Appendix C – Ridge and Furrow Analysis Results 
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Appendix D – Test Pit Monitoring Results 
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Archaeological Monitoring of CBR Test Pits 
 
Site: Longbenton Community College Access Road 
Date: 10th December 2008 
Time: 0900-0930 
Weather: Cold, dry, overcast, good visibility 
Surface materials: Grass 
Monitored By: Kirsten Holland 
Locations: See plan following. 
 
Test Pit 1 

Dimensions 1.70m x 0.98m 

Top Depth (m) 
Bottom Depth 

(m) 
Context description 

0.00 0.36 
Mid-dark brown, sandy-silty topsoil. Occasional inclusions of small 
angular stones and occasional CBM. 

0.36 0.39 Pale, yellow-brown, sandy subsoil. 
 
Test Pit 2 

Dimensions 1.85m x 1.00m 

Top Depth (m) 
Bottom Depth 

(m) 
Context description 

0.00 0.35 
Mid-dark brown, sandy-silty topsoil. Occasional inclusions of small 
angular stones and occasional CBM and plastic. 

0.35 0.40 Orange-brown, very sandy subsoil with pale grey sandy mottling. 

 
Test Pit 3 

Dimensions 1.70m x 1.00m 

Top Depth (m) 
Bottom Depth 

(m) 
Context description 

0.00 0.40 
Mid-dark brown, sandy-silty topsoil. Occasional inclusions of small 
angular stones and occasional CBM. 

0.40 0.44 Mid orange-brown, very sandy subsoil with pale grey sandy mottling. 
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Photograph 1: Test pit 1, south facing section 

 

 
Photograph 2: Test Pit 1 facing west  
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Photograph3: Test Pit 2, south facing section 

 

 
Photograph 4: Test Pit 2 facing west 
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Photograph 5: Test Pit 3 facing west 

 

 
Photograph 6: Test Pit 3 facing west 
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Appendix E – Watching Brief Areas 
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Appendix F – Report Conditions 



 

WYG Environment 
  
 

WYG Environment Planning Transport  part of the WYG Group                                                creative minds safe hands 

 
Longbenton Community College, Archaeological Evaluation Report 
N:\Projects\A052001-A053000\A052623\reports\Archaeological Evaluation Report_v1.doc 
January 2009 

24 
 

Archaeological Evaluation Report, Longbenton Community College (Environmental 
Assessment)   

  
This report is produced solely for the benefit of North Tyneside Council and no liability is accepted for any 
reliance placed on it by any other party unless specifically agreed in writing otherwise. 
 
This report is prepared for the proposed uses stated in the report and should not be used in a different context 
without reference to WYG.  In time improved practices, fresh information or amended legislation may necessitate 
a re-assessment.  Opinions and information provided in this report are on the basis of WYG using due skill and 
care in the preparation of the report.  
 
This report refers, within the limitations stated, to the environment of the site in the context of the surrounding 
area at the time of the inspections.  Environmental conditions can vary and no warranty is given as to the 
possibility of changes in the environment of the site and surrounding area at differing times. 
 
This report is limited to those aspects reported on, within the scope and limits agreed with the client under our 
appointment. It is necessarily restricted and no liability is accepted for any other aspect. It is based on the 
information sources indicated in the report. Some of the opinions are based on unconfirmed data and 
information and are presented as the best obtained within the scope for this report. 
 
Reliance has been placed on the documents and information supplied to WYG by others but no independent 
verification of these has been made and no warranty is given on them.  No liability is accepted or warranty given 
in relation to the performance, reliability, standing etc of any products, services, organisations or companies 
referred to in this report. 
 
Whilst skill and care have been used, no investigative method can eliminate the possibility of obtaining partially 
imprecise, incomplete or not fully representative information. Any monitoring or survey work undertaken as part 
of the commission will have been subject to limitations, including for example timescale, seasonal and weather 
related conditions. 
 
Although care is taken to select monitoring and survey periods that are typical of the environmental conditions 
being measured, within the overall reporting programme constraints, measured conditions may not be fully 
representative of the actual conditions.  Any predictive or modelling work, undertaken as part of the commission 
will be subject to limitations including the representativeness of data used by the model and the assumptions 
inherent within the approach used.  Actual environmental conditions are typically more complex and variable 
than the investigative, predictive and modelling approaches indicate in practice, and the output of such 
approaches cannot be relied upon as a comprehensive or accurate indicator of future conditions. 
 
The potential influence of our assessment and report on other aspects of any development or future planning 
requires evaluation by other involved parties.  
 
The performance of environmental protection measures and of buildings and other structures in relation to 
acoustics, vibration, noise mitigation and other environmental issues is influenced to a large extent by the degree 
to which the relevant environmental considerations are incorporated into the final design and specifications and 
the quality of workmanship and compliance with the specifications on site during construction. WYG accept no 
liability for issues with performance arising from such factors 
 
November 2008  
WYG Environment Planning Transport Ltd 
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