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Matthew Morgan

From: Judith Doyle <judith@ggat.org.uk>

Sent: 30 April 2014 11:57

To: Matthew Morgan

Subject: RE: Land to the north of the railway line (west), Rhoose

Dear Matt, 

 

Thank you for this. There’s only one amendment, to update the Planning Policy Wales which is now Sixth Edition 

February 2014; there has been no change to the wording in the chapter concerning archaeology. I don’t believe that 

any further pre-determination archaeological work would be necessary or produce any more information, I think a 

condition would fulfil mitigation requirements. 

 

Best wishes 

 

Judith 

 

Judith Doyle BA MIfA 

Acting Archaeological Planning Manager 

Glamorgan-Gwent Archaeological Trust Ltd 

Heathfield House 

Heathfield 

Swansea 

SA1 6EL 

 

Tel 01792-655208 

Direct Dial 01792-634222 

Fax 01792-474469 

 

e-mail judith@ggat.org.uk 

web www.ggat.org.uk 

 

Registered Office as above. Registered in Wales No. 1276976. Company limited by Guarantee without Share Capital. Registered 

Charity No. 505609 

Institute for Archaeologists Registered Archaeological Organisation No.15 

 

If you are not the intended recipient or an employee or agent responsible for delivering the message any disclosure, copying, 

distribution or any action taken in reliance upon it is unauthorised and maybe unlawful. If you have received this message in 

error, please contact us by return and delete any messages or attachments. 

 

This e-mail message along with any attachments is the property of GGAT and is protected by law. The information contained, 

which may be privileged and confidential, is intended solely for the addressee/s. 

 

Swyddfa Gofrestredig fel yr uchod. Cofrestrwyd yng Nghymru, Rhif 1276976. Cwmni Cyfyngedig trwy Warant heb Gyfalaf 

Cyfrannau. Elusen Gofrestredig, Rhif 505609 

Mudiad Archaeolegol Cofrestredig, Sefydliad yr Archaeolegwyr (IFA), Rhif 15 

 

Os nad chi oedd fod derbyn y neges hon, neu os ydych yn weithiwr cyflogedig neu’n asiant yn gyfrifol am anfon y neges, nid yw 

ei datgelu, ei chopïo, ei dosbarthu na chymryd unrhyw gamau yn ddibynnol ar y neges yn cael eu hawdurdodi, a gall gwneud hyn 

fod yn anghyfreithlon. Os byddwch yn derbyn y neges hon trwy gamgymeriad, cysylltwch â ni drwy anfon y neges yn ôl atom 

gan ddileu unrhyw negeseuon neu atodiadau. 

 

Eiddo GGAT yw’r e-bost hwn ynghyd ag unrhyw atodiadau, ac fe’i diogelir dan y gyfraith. Mae’r wybodaeth sydd wedi’i 

chynnwys, a all fod yn breifat a chyfrinachol, wedi’i bwriadau at ddefnydd y sawl y’u cyfeiriwyd atynt yn unig. 
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From: Matthew Morgan [mailto:matthewm@edp-uk.co.uk]  

Sent: 28 April 2014 08:44 

To: judith@ggat.org.uk 
Cc: Admin 

Subject: Land to the north of the railway line (west), Rhoose 

 

Dear Judith, 

 

Please find attached a draft report for this project. I would be grateful if you could review and give me any thoughts 

you had on its conclusions.  

 

As you will see, this assessment has identified that although the land within the site is situated in an area that has 

been exploited from the late prehistoric period onwards, there is no evidence to suggest that it contains settlement 

related activity, with potential for only ‘low’ value agricultural remains. Further to this, the site immediately 

adjacent (to the east) was subject to a geophysical survey which did not identify any below ground archaeological 

remains and, on the basis of these results, no further archaeological work was required by GGAT. 

 

Therefore, it would seem reasonable that no further pre-determination archaeological work should be required on 

our site and this assessment should be sufficient to positively determine the application. Any further work could be 

secured by condition. I hope you agree. 

 

Please give me a call if you would like to discuss. 

Kind regards 

 

 

Matt 

 

Matthew Morgan BA (Hons), MA, PIfA 
Consultant Archaeologist 

 
The Environmental Dimension Partnership 
Tithe Barn, Barnsley Park Estate, Barnsley, Cirencester, Gloucestershire, GL7 5EG 
t 01285 740427 f 01285 740848 w www.edp-uk.co.uk 
 
ARBORICULTURE / ACCESS AND RECREATION / ARCHAEOLOGY / BUILT HERITAGE / AGRICULTURE / ECOLOGY 

/LANDSCAPE PLANNING / LANDSCAPE DESIGN / EIA AND SEA / EXPERT WITNESS / GRAPHICS  

The contents of this e-mail and any files transmitted with it are confidential. 

If you have received this e-mail in error please delete it and e-mail a notification to the sender. 

© 2005 edp. Registered Company (UK) No. OC314107. 
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SUMMARY 
 

A geophysical survey was carried out on land at Rhoose in the Vale of 
Glamorgan.  A magnetic susceptibility reconnaissance survey over 26ha 
revealed that the east of the site was generally moderately to highly enhanced 
with values in the west of the site generally lower.  Five areas were targeted 
using detailed magnetometry, four within the east of the site over the 
moderate to highly enhanced zones, and one in the west over a low to 
moderate zone.  Results of the detailed survey show that the highest zones of 
enhancement correspond to areas of magnetic debris and disturbance.  
Positive area and linear anomalies have been located within Areas 1, 4 and 5 
but their form does not allow for confident interpretation. 

 
1 INTRODUCTION 
 
1.1 Survey background 
 
1.1.1 Archaeological Surveys was commissioned by Cotswold Archaeology to 

undertake a geophysical survey of an area of land at Upper Farm, Rhoose 
that has been outlined for development as a housing development.  This 
survey formed part of an assessment of any potential archaeology that may be 
affected by the development. 

 
1.2 Survey objectives  
 
1.2.1 The objective of the survey was to carry out magnetic susceptibility 

reconnaissance at a coarse resolution in order to identify zones of magnetic 
enhancement that may indicate areas of human occupation/modification.  
Subsequent targeting of enhanced areas, using detailed magnetometry in 
order to locate geophysical anomalies that may be archaeological in origin, 
was conducted to allow a more detailed assessment of the archaeological 
potential of the site. 

 
1.3 Site location 
 
1.3.1 The site is located to the south of Rhoose in the Vale of Glamorgan and 

approximately centred on ST 069 663.   The site is bounded to the north by 
the current development of Rhoose and Cardiff-Wales Airport and to the south 
by a railway line. 

 
1.4 Site description 
 
1.4.1 The geophysical survey covers an area of approximately 26ha of agricultural 

land currently used for pasture.  The site is split within seven fields and the 
east and west of the site is separated by a trackway.  The topography gently 
slopes southwards towards the sea. 
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Plate 1 Central area looking south-east 

 
1.5 Site history and archaeological potential 
 
1.5.1 There is evidence for Roman activity from pottery finds, together with 

medieval, post medieval and modern activity in the vicinity of the site 
(Cotswold Archaeology, 2005).  There may therefore be possible for 
geophysical survey to locate anomalies that may be of archaeological 
potential.      

 
1.6 Geology and soils 
 
1.6.1 The underlying geology is Lower Lias, part of the Lower Jurassic era (BGS 

2001). 
 
1.6.2 The overlying soils are from the Ston Easton association which are typical 

argillic brown earths.  These consist of loamy soils with a subsurface horizon 
showing significant clay enrichment. (Soil Survey of England and Wales 
1983). 

 
1.6.3 Magnetic survey carried out over similar conditions in other areas of the UK 

has generally produced good results where archaeological features are 
present. 

 
 
2 METHODOLOGY 
 
2.1 Technical synopsis 
 
2.1.1 Iron minerals within the soil can be altered through biological decay and 

burning which can enhance the magnetic susceptibility of the soil. Field 
equipment can be used to measure the magnetic susceptibility of the soil 
allowing zones to be mapped which may indicate areas of potential 
archaeological activity.  This also allows subsequent targeting of higher 
resolution survey techniques such as magnetometry or resistivity, in order to 
obtain more detail. 

 

2 



Archaeological Surveys          Upper Farm, Rhoose, The Vale of Glamorgan Geophysical Survey 

2.1.2 Magnetic susceptibility is only measurable in the presence of a magnetic field 
and is defined as a ratio between the intensity of the induced field to that of 
the magnetising field. As the two fields are measured in the same units the 
ratio can effectively be defined using no units although it is common practice 
to add SI to distinguish measurements from an older system.  

 
2.1.3 Detailed magnetometry records localised magnetic fields that can relate to 

former human activity. Alteration of iron minerals present within topsoil is 
related to activities such as burning and the break down of biological material. 
These minerals become weakly magnetic within the Earth’s magnetic field and 
can accumulate in features such as ditches and pits that are cut into the 
underlying subsoil. Mapping this magnetic variation can provide evidence of 
former settlement and land use. Additional technical details can be found in 
Appendix A. 

 
2.1.4 The localised variations in magnetism are measured as sub-units of the tesla 

which is a SI unit of magnetic flux density. These sub-units are nanoteslas 
(nT) which are equivalent to 10-9 tesla (T). 

 
2.2 Equipment details and configuration 
 
2.2.1 The magnetic susceptibility survey was conducted using an MS2 meter with 

MS2D field coil manufactured by Bartington Instruments Ltd. The instrument 
was used in conjunction with a CSI Wireless Differential Global Positioning 
System (dGPS) receiver used to navigate to measuring positions.    

 
2.2.2 Magnetic susceptibility data was collected every 20m. Each position was 

recorded 3 to 5 times to ensure a representative value free from erratic or 
spurious readings created by ferrous debris or poor soil contact. 

 
2.2.3 The detailed magnetic survey was carried out using a Bartington Grad601-2 

gradiometer. This instrument effectively measures a magnetic gradient 
between two fluxgate sensors mounted vertically 1m apart. Two sets of 
sensors are mounted on a single frame 1m apart horizontally. The instrument 
is extremely sensitive and is able to measure magnetic variation to 0.1 
nanoTesla (nT). All readings are saved to an integral data logger for analysis 
and presentation. 

 
2.2.4 Data was collected at 0.25m centres along traverses 1m apart. The survey 

area was separated into 30m by 30m grids giving 3600 recorded 
measurements per grid. This sampling interval is very effective at locating 
archaeological features and is the recommended methodology for 
archaeological prospection (English Heritage, 1995).  

 
2.2.5 The survey grids were set out using a Topcon GTS212 total station and CSI 

Wireless dGPS (differential Global Positioning System). The dGPS was used 
to establish and reference a baseline orthogonal to the Ordnance Survey 
National Grid using the OSGB36 datum. Positional accuracy achievable using 
dGPS is considered as sub-metre as correction signals are received either 
from ground-based beacons or a geostationary satellite. A number of 
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parameters are constantly monitored by the system in order to achieve best 
accuracy.  

 
2.3 Data processing and presentation 
 
2.3.1 Magnetic susceptibility readings recorded in the field using PocketGIS were 

downloaded into MapInfo GIS software with Vertical Mapper and displayed as 
an interpolated colour plot using a fifth order polynomial solution, see Figure 
02. No processing is required for this data. 

 
2.3.2 Magnetometry data downloaded from the Grad 601-2 data logger is analysed 

and processed in specialist software known as ArcheoSurveyor. The software 
allows greyscale and trace plots to be produced for presentation and display. 

 
2.3.3 Only minimal processing is carried out in order to enhance the results of the 

survey for display. Raw data is always analysed and displayed in the report as 
processing can modify anomalies. The following schedule sets out the data 
and image processing used in this survey. It should be noted that image 
processing does not change the values of the data and is used for visual 
enhancement; data processing will alter values through mathematical 
functions. 

 
Image processing 
 

• Clipping of the raw data at ±10nT to improve greyscale resolution  
• Clipping of processed data at either ±3nT or ±1nT to enhance low 

magnitude anomalies 
• Clipping of trace plots at ±100nT in order to minimise strong readings 

obscuring low magnitude responses 
• Destagger may also be used to enhance linear anomalies 

 
Data processing 
 

• Zero mean traverse is applied in order to balance readings along each 
traverse 

 
  
3 RESULTS  
 
3.1 Magnetic susceptibility 
 
3.1.1 The magnetic susceptibility survey shows that levels of enhancement were 

generally low within the west of the site, between 5 and 25 10-5 SI units, with 
the highest zone in the south-west corner (see Figure 2). Values were 
generally higher in the east of the site, predominately between 30 and 50 10-
5 SI units, but with zones of high enhancement between 100 and 400 10-5 
SI. The terms high, medium and low are used in a relative sense. 

 
3.1.2 The histogram shown in Histogram 1 below reveals relatively few 

measurements above 50 10-5 SI although the upper end of the distribution 
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Frequency 

10-5 SI units 
 

Histogram 1   Frequency of magnetic susceptibility values derived from Vertical Mapper 

 
3.1.3 Detailed magnetic survey was targeted on the two highest areas of magnetic 

enhancement (Areas 1 and 2, Figure 3) together with two areas targeted over 
moderate to high enhancement (Areas 3 and 4, Figure 3) and one moderate to 
low area (Area 5, Figure 3) to sample the western part of the site.   

 
3.2 Detailed magnetometry 
 
3.2.1 The detailed magnetic survey was carried out over a total of five survey areas 

totalling 2ha and mainly targeted over the highest areas of magnetic 
enhancement as indicated by the magnetic susceptibility reconnaissance. 
Geophysical anomalies located can be generally classified as positive linear 
and area responses of an uncertain origin, linear anomalies of an agricultural 
origin, negative linear anomaly possibly relating to a former boundary, areas of 
magnetic debris relating to thermoremnant material spreads, areas of 
magnetic disturbance from ferrous material and pipelines and strong dipolar 
anomalies relating to ferrous objects and material in the topsoil.  

 
3.2.2 The brief listing of anomalies below attempts to set out a number of separate 

categories that reflect the range and type of likely causative features: 
 
3.2.2.1 Anomalies with an uncertain origin 

 
(Positive anomalies abstracted are plotted in orange) 
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 The category applies to a range of anomalies where there is not enough 
evidence to confidently suggest an origin. Anomalies in this category may well 
be related to archaeologically significant features but equally relatively modern 
features, geological/ pedological anomalies and agricultural features should be 
considered. 

 
3.2.2.2 Anomalies with an agricultural origin 

 
(Anomalies abstracted are plotted in green) 
 
Where confidence is high that anomalies have been caused by agricultural 
features this category is applied. The anomalies are often linear and form a 
series of parallel responses or are parallel to extant land boundaries. Where 
the response is broad, former ridge and furrow is likely; narrow response is 
often related to more modern ploughing.  
 

3.2.2.3 Anomalies with a modern origin 
 
(Anomalies abstracted are plotted in magenta) 
 
The majority of magnetic anomalies fall within this category. The magnetic 
response is often strong and dipolar indicative of ferrous material and may be 
associated with extant above surface features such as wire fencing, cables 
etc. Often a significant area around such features has a strong magnetic flux 
which may create magnetic disturbance – such disturbance can effectively 
obscure low magnitude anomalies if they are present. Magnetic debris often 
occurs where there has been dumping or ground make-up and is related to 
magnetically thermoremnant materials such as brick or tile or other small 
fragments of ferrous material (occasionally magnetic debris may be 
associated with kilns, furnace structures or hearths and may therefore be 
archaeologically significant). 
 

3.2.3 Area 1 centred on 307070, 166370, see Figures 3-7.  
 

Anomalies with an uncertain origin 
 

• A low magnitude positive area anomaly can be seen within this survey area.  It 
is not possible to determine the origin of this anomaly although it may be 
associated with an adjacent area of magnetic debris (see below). 
 

• There are several low magnitude positive linear anomalies, the majority of 
which are parallel to the western field boundary and may relate to agricultural 
activity.   

 
Anomalies with a modern origin 
 

• An area of magnetic debris which has caused a high level of disturbance can 
be seen adjacent to the western edge of the survey area.   It is likely that this 
is a response to thermoremnant and ferrous material within the site which has 
either been dumped here or is related to demolished structures.  This 
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corresponds directly to the zone of very high enhancement located during the 
magnetic susceptibility survey. 

 
• The site contains several strong discrete dipolar anomalies which are 

responses to ferrous objects within the topsoil. 
 
3.2.4 Area 2 centred on 307150, 166250, see Figures 3-7.  
 

Anomalies with a modern origin 
 

• A large and a smaller area of magnetic debris can be seen within Area 2.  This 
response is of a high magnitude suggesting a spread of thermoremnant and 
ferrous material.  This corresponds to the highest zone of magnetic 
enhancement located by the magnetic susceptibility survey.  

 
• Area 2 contains several strong discrete dipolar anomalies which are 

responses to ferrous objects within the topsoil. 
 
3.2.5 Area 3 centred on 307190, 166170, see Figures 3-7.  
 

Anomalies with a modern origin 
 

• In the south of the survey area is a strong dipolar linear anomaly which has 
caused surrounding magnetic disturbance.  This is a response to a buried 
service or pipeline. 

 
• An area of magnetic debris is located in the north-west corner of the survey 

area.  This is likely to be a response to dumped thermoremnant or ferrous 
material. 

 
• Several strong discrete dipolar anomalies indicate the location of ferrous 

objects within the survey area. 
 
3.2.6 Area 4 centred on 307015, 166250, see Figures 3-7.  
 

Anomalies with an uncertain origin 
 

• A low magnitude positive area anomaly can be seen within this survey area.  
The origin cannot be determined from this survey, causes may include a 
response to the magnetically enhanced fill of a cut feature or underlying 
response to changes in geology or pedology.  

 
• Two low magnitude positive linear anomalies are located in the south of the 

survey area.  It is not possible to determine their origin. 
 

Anomalies with an agricultural origin 
 

• A series of linear anomalies extend across the site and are parallel to the 
eastern land boundary.  These responses are likely to have been caused 
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mainly by ploughing although two larger linear responses within the area are 
more likely to represent former field boundary ditches or drains. 

 
• A negative linear anomaly extends across the centre of the site and is parallel 

to the eastern field boundary.  It is possible that this anomaly is a response to 
a former land boundary that has been constructed from material such as Lias 
Limestone that is less enhanced than the surrounding soil.  It is also possible 
that this may have been an extension of the trackway that can be seen on the 
same orientation to the south of the survey area. 

 
Anomalies with a modern origin 

 
• The site contains several strong discrete dipolar anomalies which are 

responses to ferrous objects within the topsoil. 
 
3.2.7 Area 5 centred on 306590, 166260, see Figures 8-11.  
 

Anomalies with an uncertain origin 
 

• Three positive linear anomalies (coloured orange) extend across the survey 
area and are approximately oriented south-west to north-east.  It is not 
possible to determine the origin of these anomalies although it is possible that 
they have been formed by previous agricultural activity within the site. 
Anomalies with an agricultural origin 
 

• In the east of the survey area are several parallel positive linear anomalies 
(green).  These are generally parallel with the eastern field boundary and are 
likely to have been caused by agricultural activity. 
 
Anomalies with a modern origin 
 

• In the south-west corner of the survey area, an area of magnetic disturbance 
has been caused by a response to ferrous material within the nearby fencing. 
 

• The site contains several strong discrete dipolar anomalies which are 
responses to ferrous objects within the topsoil. 

 
4 CONCLUSION 
 
4.1.1 The magnetic susceptibility reconnaissance survey revealed that levels of 

magnetic enhancement were generally moderate to high in the east of the site 
and much lower in the west.  Pockets of very high response in the eastern half 
of the site are typical of modern dumping or landfill although small scale 
industrial activity should also be considered. 

 
4.1.2 The detailed magnetometry survey revealed that the highest areas of 

magnetic susceptibility do corresponded to areas of magnetic debris.  The 
debris has a very high magnitude confirming the presence of ferrous material 
having a strong magnetic flux. 
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4.1.3 Several low magnitude positive linear and area anomalies have also been 
located within Areas 1, 4 and 5.  Although these type of anomalies can be 
responses to enhanced material within cut features, it is not possible to 
confidently determine their origin from geophysical survey alone. 
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Appendix A – basic principles of magnetic survey 

 
Iron minerals are always present to some degree within the topsoil and enhancement 
associated with human activity is related to increases in the level of magnetic 
susceptibility and thermoremnant material. 
 
Magnetic susceptibility is an induced magnetism within a material when it is in the 
presence of a magnetic field. This can be thought of as effectively permanent due to 
the presence of the Earth’s magnetic field. 
 
Thermoremnant magnetism occurs when ferrous material is heated beyond a specific 
temperature known as the Curie Point. Demagnetisation occurs at this temperature 
with re-magnetisation by the Earth’s magnetic field on cooling. 
 
Enhancement of magnetic susceptibility can occur in areas subject to burning and 
complex fermentation processes on biological material; these are frequently 
associated with human settlement. Thermoremnant features include ovens, hearths 
and kilns. In addition thermoremnant material such as tile and brick may also be 
associated with human activity and settlement. 
 
Silting and deliberate infilling of ditches and pits with magnetically enhanced soil can 
create an area of enhancement compared with the surrounding soils and subsoils 
into which the feature is cut. Mapping enhanced areas will produce linear and 
discrete anomalies allowing an assessment and characterisation of hidden 
subsurface features. 
 
It should be noted that areas of negative enhancement can be produced from 
material having lower magnetic properties compared to topsoil. This is common for 
many sedimentary bedrocks and subsoils which were often used in the construction 
of banks and walls etc. Mapping these ‘negative’ anomalies may also reveal 
archaeological features. 
 
Magnetic survey or magnetometry can be carried out using a fluxgate gradiometer 
and may be referred to as gradiometry. The gradiometer is a passive instrument 
consisting of two fluxgate sensors mounted vertically 1m apart. The instrument is 
carried about 30cm above the ground surface and the upper sensor measures the 
Earth’s magnetic field as does the lower sensor but this is influenced to a greater 
degree by any localised buried field. The difference between the two sensors will 
relate to the strength of magnetic field created by the buried feature. If no enhanced 
feature is present the field measured by both sensors will be similar and the 
difference close to zero. 
 
There are a number of factors that may affect the magnetic survey and these include 
soil type, local geology and previous human activity. Situations arise where magnetic 
disturbance associated with modern services, metal fencing, dumped waste material 
etc., obscures low magnitude fields associated with archaeological features. 
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a) First Edition Ordnance Survey Map, 1885 b) Second Edition Ordnance Survey Map, 1900

Plan EDP 3: Extracts from: 
a) First Edition Ordnance Survey Map, 1885 
b) Second Edition Ordnance Survey Map, 1900
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