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GEOPHYSICAL SURVEY AT WARREN FARM, LEICESTERSHIRE 

1 SUMMARY 
 
1.1 A large-scale geophysical survey has been carried out by ULAS over land to 
the west of Warren Farm, Lockington, Leicestershire, on behalf of Redlands 
Aggregates Ltd. Fluxgate gradiometer scanning and detailed survey have located 
several areas of archaeological interest, including a c.10ha area of anomalies 
identified as ditched enclosures and other linear features, probably dating to the late 
Iron Age and Roman periods. The archive will be deposited with Leicestershire 
Museums, Arts and Records Service (Acc. No. XA13 1998). 
 
 
2 INTRODUCTION 
 
2.1 University of Leicester Archaeological Services (ULAS) were commissioned 
by Redlands Aggregates Ltd to carry out a campaign of geophysical surveys over a 
large area of land proposed for gravel extraction, to the west of Warren Farm, 
Lockington, Leicestershire (SK 47 29(area) & SK 466 293 (area)). Previous work has 
demonstrated the existence of a Bronze age funerary landscape (LMARS 1997) and 
Iron Age settlement and Roman villa adjacent to the area of interest (Pickering and 
Hartley 1985)(figure 9). The latter have been identified through aerial photography 
and field survey, leading to their status as a scheduled ancient monument 
 
 
3 SITE DESCRIPTION, TOPOGRAPHY AND GEOLOGY 
 
3.1 Warren Farm lies within the Trent Basin, close to the confluence of the Rivers 
Trent and Soar, between the villages of Lockington and Sawley in the district of 
North-West Leicestershire, 3km south of Long Eaton. The development area lies at a 
height of 30-31m OD and the underlying geology is sand and gravel, overlain in 
places by varying depths of alluvium. A number of palaeochannels cross the site, 
which have been reported separately (Howard 1998). The land west of Warren Farm 
comprises an area of c.84ha which has been divided into a number of areas (LMARS 
1997) designated A-G (Figure 2). At the time of the survey, all areas were under seed 
or seedlings, except for Area A which was lying fallow. Areas A, C, D and F  were to 
be scanned with a contingency of 20% detailed survey should any anomalies be 
detected. Full detailed survey was to be carried out over Area B and F. The survey 
took place between 26/1/98 and 16/3/98. 
 
 
4 METHODOLOGY 
 
4.1 On the basis of common current practice and the results of previous research, 
it was decided that the most efficient method of survey for this site would be magnetic 
prospection. Research has shown that fired or cut and backfilled archaeological 
features such as kilns and hearths, ditches and pits often have an anomalously higher 
magnetic susceptibility than the surrounding subsoil. Magnetic susceptibility 
(measured in nano-tesla, nT) is a measure of the magnetisation of the iron oxides 
within materials in the presence of the earth’s magnetic field. Many types of stone, for 
example limestone and sandstone, have a lower magnetic susceptibility than the 
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subsoil. These differences (positive and negative) in magnetic susceptibility can be 
detected and mapped producing an image which may be interpreted to locate buried 
archaeological features.  
 
4.2 Scanning was carried out using a Geoscan Research FM18 Fluxgate 
Gradiometer in analogue display mode. The operator walked along traverses spaced at 
c.20m intervals, constantly monitoring the gradiometer display. Where anomalous 
readings occurred the operator would assess the dimensions and strength of the 
anomaly, flag the position and locate it accurately on a scale map to be relocated as 
part of a detailed survey. 
 
4.3 The detailed survey was carried out utilising a Geoscan Research FM18 
fluxgate gradiometer with ST1 sample trigger. Prospection was carried out in grids of 
20m x 20m in a zig-zag pattern along traverses spaced at 1m intervals, recording data 
points every 1m x 0.5m (a total of 800 points in each grid). At regular intervals, the 
data were downloaded to a notebook personal computer. 
 
4.4 Following the completion of the survey, processing and analysis took place 
using Geoscan Research’s Geoplot v.2.01 software. A number of standard operations 
were carried out to process the data. The data was mathematically adjusted to account 
for periodic variations caused by the zig-zag surveying style. Isolated outlying values 
probably caused by the detection of ferrous debris in the topsoil were cautiously 
removed from the data set. The grid of data was resampled from 1.0m x 0.5m to 0.5m 
x 0.5m by non-linear interpolation to improve the appearance of the final image. The 
data was analysed ‘on-screen’ using a variety of viewing parameters and styles. The 
most useful of these was captured from the screen as a *.GIF image and manipulated 
using Paint Shop Pro v.5 software (©JASC, Inc. 1998). A digital map of the survey 
area was constructed in TurboCAD v.4 (©IMSI 1997) using digital survey data 
supplied by Redlands Aggregates Ltd. The greyscale images of the survey results 
were then overlaid onto the digital map (figures 4 and 5). Finally interpretative 
diagrams were generalised from the results (figures 6 and 7). 
 
4.5 The following table tabulates the area subjected to scanning and detailed 
survey in each field (see also figure 3): 
 
 
Field Scanned Area / 

ha 
Detailed Area / ha

A 6.5 0.88 
B1 1.2 7.04 
B2 - 5.2 
D 11 - 
D-F 2 0.28 
adjacent to E 4 0.2 
F 6.5 4.5 + 0.16 = 4.66 

 
On the instructions of the client, survey of the area immediately adjacent to Warren 
Farm and 60% of area D were not completed. 
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5 RESULTS 
 
5.1 Greyscale images of the survey data are presented in figures 4 and 5 and 
interpretative diagrams of the results in figures 6, 7 and 8. What follows is a field-by-
field description and interpretation of the gradiometer survey results. 
 
 
5.2 AREA A SCANNING SAMPLE 
 
A number of positive linear anomalies, likely to represent buried ditches, have been 
detected in this area. It is possible that the wider and more irregular of these may in 
fact reflect geological/hydrological features. 
 
 
5.3 FIELD B 
 
Due to the high degree of complexity of the anomalies located in Area B, a further 
diagram, figure 8, has been included which colour codes regions of anomalous 
activity each described separately below (RED, ORANGE, YELLOW, GREEN LIGHT 
BLUE, BLUE, PINK, GREY). The results from this area are therefore best viewed in 
conjunction with figures 7 and 8. 
 
5.31 A region of north-south trending, banded positive and negative anomalies 
were detected in the west of Area B2. These would appear to form a relict medieval 
ridge and furrow cultivation system. A number of negative linear anomalies were 
detected in Area B1, oriented NW-SE. The appearance of these anomalies makes 
them unlikely to be archaeological features and more possibly ridge and furrow 
ploughing or gravel topography. At the northern boundary of Area B2 are a number of 
intense linear positive and negative linear anomalies of some width oriented 
northwest-southeast. Given their proximity to a contemporary water course it would 
seem likely that they represent a relict channel of the same. However, a pair of linear 
negative anomalies at the northeastern boundary of the area would appear more likely 
to represent walling. 
 
5.32 ORANGE 
A set of positive magnetic anomalies appear to form four complete ditched 
enclosures, the most easterly two would seem to follow an Iron Age form. A number 
of other linear positive anomalies were detected indicating ditches out of which the 
parts of at least two enclosures seem to be formed. The central, five-sided enclosure in 
the ORANGE area appears to be bisected by a weaker positive linear anomaly, 
probably a ditch. Many discrete positive anomalies indicative of pits scattered 
throughout the area, the largest between the easterly pair of enclosures. A large sub-
circular intense positive anomaly at the far west of the area may indicate a large pit or 
burnt area such as a hearth or bonfire. 
 
5.33 SKY BLUE 
The major feature of this area is a set of positive anomalies forming a subrectangular 
ditched enclosure with a central pit-like anomaly. The northwest side is shadowed by 
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another ditch. It is conceivable that this set of features is an Iron Age square barrow. 
The square enclosure is attached to the corner of an ‘upturned F’-shaped set of ditches 
that may be part of a larger enclosed area. 
 
5.34 YELLOW 
Positive anomalies form two partial conjoined ditched enclosures. The interior of the 
eastern enclosure in confused by a number of pits and other positive anomalies. 
 
5.35 RED 
The area highlighted in RED contains a complex of linear and curvilinear, positive, 
ditch type anomalies. The majority of ditches appear to run NW-SE for distance of 
between 15m and 50m, other ‘fragmentary’ ditches appear at right angles to these 
forming the visual impression of enclosures although no complete enclosures have 
been detected. The set of features appears to run co-axially with a ‘trackway’ detailed 
below (GREY). In the southern third of the area a curved ditched enclosure, 
approximately 30m diameter, was detected. This enclosure would seem to be of a 
chronologically different period from the rest of the area. A number of pit-like 
anomalies were detected throughout the area. 
 
5.36 PINK 
This area is composed of a large number of positive linear anomalies, ditches, and 
more discrete positive pit-like anomalies. The linear features appear to be on either of 
two alignments, one similar to the ditches in the RED area and one slightly to the 
north of this, possibly indicating two phases of ditch construction. 
 
5.37 BLUE 
A chain of sub-circular and linear positive anomalies over a distance of c.180m would 
seem to form part of a pit alignment. The linear anomalies may simply be groups of 
pits too closely spaced to form discrete anomalies. Such features are usually dated to 
the Iron Age and in this case appears to be a continuation of a pit alignment identified 
in the sheduled area (figure 9). 
 
5.38 GREEN 
A set of positive anomalies form a ditched enclosure, of overall dimensions c.65m x 
58m, ditches reaching a maximum width of c.2m. The enclosure appears divided into 
two halves, the southern section is of a right angled shape with curved corner; the 
northern section a more irregular ‘bow’-shape. Another positive anomaly, ditch, 
passes through the east of the enclosure. At the northwest ‘tip’ of the enclosure a 
circular area of intense positive anomalies were detected, approximately 10m in 
diameter although apparently producing a magnetic effect on an area even larger. 
There would appear to be some form of structure to the interior of the anomaly, with a 
rough ‘cross’ of positive anomalies formed. It is unclear what this set of anomalies is, 
although the intensity of the features would point to either fired ceramic material 
(bricks, kiln material) or cut and backfilled features containing an amount of burnt 
material. 
 
5.39 GREY 
The sinuous area highlighted in grey is bounded intermittently by positive linear ditch 
type anomalies, and at the northern end by a long negative ‘stony’ anomaly. At 
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various points along the length of the area there are textural changes in the data. Most 
nearby features and enclosures appear to respect this area (RED, PINK, LIGHT 
BLUE, ORANGE, YELLOW). The overall conclusion would point towards this area 
acting as some form of thoroughfare - a track or droveway. There is evidence of a 
similar feature on the same alignment within the scheduled area (figure 9). 
 
 
5.4 AREA D-F SCANNING SAMPLE 
 
Survey in this area revealed a set of linear and sub-circular positive anomalies that 
appeared to form a roughly ellipsoidal shape, oriented northeast-southwest. The type 
of anomaly would suggest cut and backfilled features such as ditches and pits. 
However, considering the proximity of this area to presumed paleochannels, it is 
possible that these anomalies are hydrological in origin. 
 
 
 
 
5.5 ADJACENT TO AREA E SCANNING SAMPLE 
 
A subcircular zone of intense positive anomalies was detected in the eastern half of 
this area. The high magnetic susceptibility of these anomalies suggests that they may 
either be a response to a highly fired ceramic (e.g. brick) or, as elsewhere, a 
geological feature. 
 
 
5.6 AREA F 
 
The large area covered in this field failed to elucidate many features, the entire zone is 
characterised by very weak anomalies. 
 
5.61 A set of curvilinear positive anomalies were identified in the north of the area. 
These were believed likely to reflect either curving ridge and furrow or underlying 
gravel topography.  
 
5.62 Three circular and sub-circular positive anomalies in a line were detected in 
the northeast of the field. These may indicate cut features such as pits, although the 
large diameter (c.6m) may suggest localised quarrying etc.  
 
5.63 Several positive linear anomalies, suggestive of ditches were identified close 
to the southern boundary.  
 
5.64 A subcircular positive anomaly  was detected near to the southern boundary of 
the area and is thought likely to be similar to those described in para. 5.62. 
 
5.65 The very weak semi-circular positive anomaly close to the western boundary 
of the area probably represents a buried ditch. 
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5.66 A gradiometer survey has previously been carried out in this field by 
Geophysical Surveys of Bradford (1995). That survey detected also those anomalies 
detailed in para.5.62 and in addition identified a number of features further to the east 
(outside the ULAS survey area) thought to be related to paleochannels. 
 
 
5.7 AREA F SCANNING SAMPLE 
 
Detailed survey in this area elucidated anomalies suggesting ridge and furrow 
ploughing oriented northwest-southeast and a degree of ferrous debris. 
 
 
6 DISCUSSION  AND CONCLUSIONS 
 
The campaign of fluxgate gradiometer survey over land to the west of Warren Farm, 
Lockington has identified a focus of archaeological activity within Field B in the 
eastern half of the development area. Since the completion of the geophysical survey, 
a number of the features identified have been evaluated by excavation (Ripper 1998). 
In the table below I have attempted to correlate the results of the evaluation with those 
of the geophysical survey: 
 
 
Area Feature Paragraph Excavated Interpretation 
B1 YELLOW 5.34 Iron Age enclosure 
B1 ORANGE central enclosure 5.32 Iron Age enclosure 
B1 PINK 5.36 Iron Age features + Roman oven 
F 3 subcircular anomalies  5.62 probably natural 
F northern curvilinear feature 5.61 gravel geology 
F curvilinear ditch 5.65 possible Bronze Age ring ditch 
D-F anomalies 5.4 probably natural 

 
 
6.1 It is apparent that the complex of ditches and enclosures in field B is of mainly 
late Iron Age and Romano-British date but also with an uncertain amount of medieval 
and earlier prehistoric (Neolithic/Bronze Age) activity. In fact the archaeological 
evaluation added to the number of features identified through geophysics suggesting 
that this area has a considerable archaeological potential. Figure 9 illustrates the 
interpretative plan of the geophysical survey results superimposed upon the 
interpretation of aerial photography (Pickering and Hartley 1985) of the scheduled 
area to the east of field B. The apparent continuation of several features and the 
obvious similarity in alignment between the two areas in addition to the known 
contemporary material culture makes it highly likely that these two areas form a 
single archaeological ‘site’. Indeed, the results of the geophysical survey would 
appear to add approximately 50% to the area of the monument previously known. 
This would suggest that the site, taken as a whole, is an example of a large, late Iron 
Age and Romano-British, nucleated settlement of a type very rare in the East 
Midlands. 
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6.2 An additional discovery from this work is that the evaluation identified a 
number of archaeological features in field F where the gradiometer survey had little 
success and anomalies were of very low intensity. This may suggest that there is a 
subtle change in the drift geology west to east across the application area where, to 
the west there is little contrast in magnetic susceptibility between cut and filled 
features and the natural subsoil, yet to the east the archaeological enhancement of fills 
is much more apparent. 
 
6.3 The geophysical surveys at Warren Farm have demonstrated the existence of a 
wide variety and extent of archaeological and natural features within the local 
landscape which may have otherwise been overlooked and may now be considered as 
part of the planning process. 
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SCALE 1 :50,000 
WARREN FARM, LOCKINGTON 
FIGURE 1 
LOCATION OF WARREN FARM 

Reproduced from Ordnance Survey 1 :50,000 scale 
Landranger map, sheet 129 Nottingham and 
Loughborough area, with the permission of the 
controller of HMSO, c. Crown Copyright. ULAS 
licence no. AL51800A0001 
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WARREN FARM, LOCKINGTON 
FIGURE 9 
GEOPHYSICAL AND AERIAL PHOTOGRAPHIC EVIDENCE COMBINED 
AFTER PlCKERlNG AND HARTLEY 1985 
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