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SUMMARY 
 

A fourth season of archaeological field survey was carried out at Laxton Castle, as 
part of an ongoing research and training project coordinated by the University of 
Nottingham and Birmingham Archaeology at the University of Birmingham. The work 
included a measured topographical survey of the castle earthworks using Differential 
GPS and Total Station survey, as well as geophysical investigations comprising earth 
resistance, ground-penetrating radar and gradiometer surveys. The topographical 
survey concentrated on refining the level of detail across the earthworks surrounding 
the inner bailey. The geophysical surveys revealed a series of anomalies which 
correspond with features visible on the 1635 map of Laxton drawn by Mark Pierce, as 
well as numerous other anomalies of unknown date and function. The season also 
incorporated the start of a condition survey of the monument, aimed at recording and 
assessing the preservation of the visible archaeology. 
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LAXTON CASTLE, NOTTINGHAMSHIRE 
 

ARCHAEOLOGICAL SURVEY 

1 INTRODUCTION 
 
A fourth season of survey work was carried out at Laxton Castle in Nottinghamshire 
(SK720675) between 7-18th April 2008 (Figs. 1 and 2). The survey took the form of a 
field school for students from the School of Education at the University of 
Nottingham and was supervised by Mark Kincey and Chris Carey from Birmingham 
Archaeology, University of Birmingham. The 2008 survey continued the work of 
2005/2006, which involved a measured topographical survey of the castle earthworks 
as well as a geophysical survey of the inner and outer bailies.  
 

2 AIMS AND OBJECTIVES 
 
The objectives for the 2008 season were to extend and continue the topographical and 
geophysical surveys carried out in the 2005/2006 seasons. The topographical survey 
was aimed at extending the surveyed area to cover the land to the north of the castle 
motte, as well as refining the level of detail over the earthworks surrounding the inner 
bailey. A further aim was to begin a condition survey of the monument, intended to 
assess the overall preservation condition of the site and to highlight any particular 
areas of erosion or potential threat. 
 
For the geophysical survey, the main objective was to re-survey as much of the site as 
possible with a different gradiometer system from that used in previous seasons, in the 
hope that the technique may provide more informative results. It was also intended to 
extend the earth resistance survey to cover the entirety of the outer bailey, providing 
comparative information to the 2006 GPR survey of the same area.  
 
The geophysical survey also attempted to answer specific research questions relating 
to the site. The main research question for this season related to whether a masonry 
shell keep originally stood on top of the castle motte, as suggested by recent 
reconstruction drawings. A GPR survey using a 400 MHz antenna in 2005 proved 
largely inconclusive. Therefore, this season both a 200 MHz GPR survey and an earth 
resistance survey were conducted along a grid targeted across the likely location of a 
shell keep structure (Figure 3). 
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Figure 1 - Location of Laxton Castle (Ordnance Survey mapping used with the permission HMSO © 

Crown Copyright, Licence No. 100021029) 
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Figure 2 (left) – Site map of Laxton Castle (Ordnance Survey mapping used with the permission HMSO © Crown Copyright, Licence No. 100021029) 

Figure 3 (right) – Location of 2008 geophysical survey areas (Ordnance Survey mapping used with the permission HMSO © Crown Copyright, Licence No. 
100021029) 
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3 TOPOGRAPHICAL SURVEY 

3.1 Methodology 
 
Survey control had already been established on the site during the 2005 season of 
work and was marked by three permanent survey points. These control points were 
reoccupied at the start of the 2008 season and used to lay out an extended survey 
control network designed to suit the specific aims of the topographic survey. This 
network involved the establishment of six intervisible temporary survey points 
marked by plastic pegs, facilitating the use of optical surveying equipment where 
necessary. 
 
The topographical survey was primarily carried out using the Leica System 500 
DGPS system. The GPS rover unit was set to record in kinematic mode, automatically 
logging readings every 2 seconds as the earthworks were traversed. Ranging rods 
were used to direct the surveyor and separate the survey area into transects of 
approximately 2 metre intervals. The spacing was reduced where the topography 
became more varied and a higher resolution of points was required. The gridded 
survey was supplemented by a non-gridded detail survey where appropriate, recording 
the location of specific micro-topographic changes which may have been overlooked 
during the initial transects. The GPS survey focused mainly on the land to the north 
and northeast of the castle motte. 
 
A substantial portion of the inner bailey earthworks were covered with fairly dense 
vegetation and tree cover, creating a number of areas where the GPS could not obtain 
satisfactory satellite lock to continue the survey. In these areas an optical survey was 
carried out using a Nikon NPL-352 Total Station, utilising the aforementioned 
temporary survey control network established using the GPS. Codes were assigned to 
the Total Station points in order to distinguish them during the post-fieldwork phase 
and to connect similar points together as strings. 
 
The results of the GPS and Total Station surveys were integrated into the existing 
topographical terrain model within the project GIS. This model allows the topography 
of the castle earthworks to be viewed and manipulated in a series of different forms. 
 

3.2 Results and Interpretation 
 
A detailed description of the earthworks of Laxton Castle is provided by Challis and 
Sheppard 1998 and will therefore not be included in this report. However, the visual 
results of the topographical survey are shown in Figures 4-9. The topographic survey 
for this season focused on refining the detail across the earthworks around the 
southern section of the inner bailey. The survey also extended coverage to the sloping 
land located to the northeast of the castle motte. 
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Figure 4 (left) - Topographical survey points 

Figure 5 (right) - Digital terrain model derived fr om topographical survey data 

 



 

 6 

  
 

Figure 6 - Slope raster derived from topographical survey data 

Figure 7 - Contour plot (contours at 0.5m intervals) 
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Figure 8 - 3-dimensional terrain model of castle earthworks 

 

 
 

Figure 9 - 3-dimensional view of inner bailey earthworks 
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4 CONDITION SURVEY 

4.1 Methodology 
 
Information relating to the preservation of the earthworks was recorded to provide the 
basis for a condition assessment of the overall monument. A range of aspects were 
considered in the record, such as the presence and effect of vegetation cover, damage 
caused by animal burrowing, damage caused by visitors to the site and the survival of 
surface archaeological material such as masonry remains. 
 
The position of each individual element of the assessment was recorded using either 
the GPS or Total Station surveying equipment. In addition, digital photographs of 
were taken of each element and their location and orientation recorded on annotated 
field maps. Relevant descriptive notes were also taken in the field where appropriate.  
The results of the survey were later incorporated into the project GIS, providing an 
assessment of the overall preservation condition of the monument. 
 

4.2 Results 
 
The condition survey still requires considerable further fieldwork in order to generate 
a comprehensive assessment of the monument, with this season’s work focusing 
mainly on the earthworks surrounding the inner bailey. However, there are some 
important results from work that has been carried out to date (Figure 10). 
 

4.2.1 Vegetation cover and damage 
 
Substantial portions of the interior bank of the inner bailey defences are covered by 
trees and other vegetation. Although preventing access to these areas for animals and 
people, the root systems of the trees are themselves causing noticeable damage to the 
earthworks (Figure 11). This damage is occurring more extensively in the areas 
covered by denser vegetation, most notably the southwest and southeast corners of the 
inner bailey and along its eastern side. In places the root systems are affecting, or even 
revealing, archaeological remains such as masonry blocks. 
 

4.2.2 Animal damage 
 
The monument is used periodically as pasture for cattle but aside from limited areas 
of trampled or compacted ground to the south of the outer bailey no significant 
damage due to this form of land-use was identified. The presence of badger setts 
located around the inner bailey, the motte, and the defences surrounding the outer 
bailey does, however, appear to be causing extensive damage to the monument 
(Figure 12). These setts are causing significant soil erosion along sections of the 
earthworks and in places are revealing or damaging surface masonry remains. The 
concentration of the badger setts in areas of denser vegetation cover is especially 
concerning, given the erosive nature of both of these elements. 
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A further aspect of damage due to the presence of animals is a series of molehills 
located to the east of the inner bailey. Although these are limited in both scale and 
effect, the burrowing is bringing small pieces of post-medieval tile to the surface in 
places and could prove to be damaging to archaeological remains in the future. 
 

4.2.3 People (erosion) damage 
 
The castle site is on publicly accessible land and is popular with local dog walkers as 
well as tourists visiting the area. The main footpath across the monument is relatively 
well established and exhibits only limited surface erosion due to repeated use. 
However, there is a secondary path from the outer bailey to the inner bailey which is 
displaying considerable erosion. This route leads from the outer bailey and across the 
bank of the inner bailey, rather than taking the longer route through the probable 
original entrance at the southeast corner of the inner bailey. This path is developing 
into a broader spread of soil erosion at the point where the land rises up to the bank of 
the inner bailey, largely due to the presence of low branches causing people to change 
their route and head slightly to the west. The erosion has led to the exposure of at least 
two courses of masonry on the crest of the inner bailey bank, with the situation being 
worsened by the fact that this masonry is now being used as a step up along the route 
of the path (Figure 13). To prevent further erosion from taking place, action will need 
to be taken to either resurface the eroded area and cut back the trees to allow 
controlled access, or to erect a sign instructing the public not to use that route. 
 

4.2.4 Surface archaeological remains  
 
The condition survey recorded the presence of a number of masonry blocks revealed 
through the soil erosion discussed above (Figure 14). Although in most places these 
exist as individual masonry blocks, when viewed together in plan view it is clear that 
they are concentrated along the top of the bank surrounding the inner bailey. This 
linear spread of masonry is suggestive of the presence of a stone curtain wall around 
the inner bailey at some point in the castle’s history. 
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Figure 10 - Results of 2008 condition survey 
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Figure 11 - Ground photograph showing example of damage caused by tree root action at 

southeast corner of inner bailey defences (SK72056754) 

 

 
Figure 12 - Ground photograph showing example of damage caused by animal burrowing 

(badger sett) on southern slope of motte (SK72016761) 
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Figure 13 - Ground photograph showing example of erosion caused by visitors to the site walking 

directly into inner bailey across southern defences (SK72036754). Note the use of exposed 
masonry as step into inner bailey. 

 
Figure 14 - Ground photograph showing two courses of exposed masonry corner blocks on the 

southwest corner of the bank surrounding the inner bailey (SK71996754). 
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5 EARTH RESISTANCE SURVEY 

5.1 Methodology 
 
The resistance survey was carried out over a series of thirty 20m x 20m grids in the 
outer bailey and a single 20m x 10m grid on the motte. The grid locations in the outer 
bailey were based on the geophysical surveys carried out in 2005/6, to provide direct 
comparison between datasets and to allow the addition of new areas to pre-existing 
data. The coordinates for the grid intersections were obtained from the archive and 
were entered onto the GPS rover system. The GPS was then used in the field to 
‘stake-out’ the grid locations with temporary plastic pegs. This provided the 
geographical positioning of the grid intersections to an accuracy of ±0.02m and 
therefore within the accuracy range specified by English Heritage for geophysical 
surveys (David 1995, 4). 
 
The survey was carried out using a Geoscan RM15 resistance meter, connected in the 
twin probe configuration and with a mobile electrode separation of 0.5m. Data were 
collected at sample intervals of one metre along broadly north-south traverses spaced 
one metre apart, using marked ropes for guidance. The traverses were collected in a 
zig-zag pattern. 
 
The data were downloaded into the Geoplot software and a composite of all the 
individual grids created. The overall dataset was processed to remove any anomalous 
readings inherent in most resistance surveys, and to emphasise the archaeological 
features from background geological noise. This processing followed standard 
procedures and included clipping, despiking, edge-matching between grids and 
filtering. Low- and high-pass filters were independently applied to the data to 
respectively analyse the results with the high frequency small-scale spatial detail 
removed, as well as with the low frequency background noise omitted. The processed 
greyscale images were exported into Surfer 8 software, before being added to the GIS 
and georeferenced to the corrected grid points recorded with the GPS unit. 
 

5.2 Results and Interpretation 

5.2.1 Outer Bailey 
 
The earth resistance survey of the outer bailey covered thirty 20m x 20m grids 
focused on covering the entirety of the bailey west of the north-south aligned field 
boundary extending from the main southern entrance. The aim of the survey was to 
clarify and expand upon features identified during previous seasons’ geophysical 
surveys. The processed results can be seen in Figure 15, with Figures 16 and 17 
showing the resulting interpretation plots. Feature numbers mentioned in the text refer 
to those shown on Figure 17. The results of the survey are also shown overlain on the 
1635 Pierce map in Figure 18. 
 
The results of the resistance survey show a clearly defined north-south low resistance 
linear anomaly (feature 1) extending for a length of approximately 56 metres and with 
a maximum width of 8 metres. At its southern extent the linear feature appears to 
connect with a large roughly rectilinear low resistance anomaly measuring c. 30m x 
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22m and surrounding a smaller high resistance rectilinear (feature 2). Feature 1 can 
most probably be identified as relating to the north-south aligned row of buildings 
visible on the 1635 Pierce map, and corresponds to a broader linear feature recorded 
on the 2006 GPR survey. The southern rectilinear feature 2 is located within a clear 
rectilinear earthwork recorded in the topographic survey. This feature probably 
represents the robbed-out remains of a post-medieval building. 
 
To the northeastern and southeastern extents of the survey area are two large spreads 
of low resistance values (features 3 and 4 respectively) that correlate fairly well with 
blank areas on the 2006 GPR survey. Although it is possible that these represent areas 
where little or no archaeological activity has occurred, this would be a rare occurrence 
for the outer bailey of a medieval castle. A more likely explanation is that the low 
resistance values are reflecting areas which have been disturbed in the post-medieval 
or modern period, probably in an attempt to remove building material relating to 
earlier phases. However, in the northeastern corner of the area there is also an 
irregular area of high resistance measuring approximately 27m x 12m (feature 5), 
possibly reflecting the survival of structural remains. 
 
Feature 6 is a linear anomaly curving in a northwest direction for a distance of over 90 
metres. The linear feature extends as far north as the irregular high resistance feature 
10, and outside of the survey area to the east. At its widest the feature measures 
approximately 4 metres. There is no topographic expression present to explain the 
anomaly and there are no corresponding features visible on the 1635 map, although 
the form and size of the feature is strongly suggestive of a path or track. To the south 
is another linear anomaly on a similar alignment and possibly therefore related 
(feature 7). This linear extends for over 49 metres from the southern extent of the 
survey area until it becomes lost within the general pattern of features to the 
northwest. These features are distinct from the two broadly east-west aligned features 
8 and 9. These linear features are themselves on similar alignments, with feature 8 
measuring c. 53m in length and feature 9 measuring c. 68m in length. These linear 
features appear to extend as far west as the north-south aligned high resistance 
anomaly at feature 16. None of the aforementioned linear features were recorded on 
the 2006 GPR survey and are also not clearly defined on this season’s gradiometer 
survey. However, the linear feature at 8 does appear to correspond with the southern 
boundary of an orchard illustrated on the 1635 Pierce map and may therefore 
represent the remains of this division of the outer bailey. 
 
Feature 10 represents an irregular area of very high resistance readings measuring 
approximately 22m x 18m. The feature is bounded to the east by an area of low 
resistance that corresponds with the main dipole recorded during the gradiometer 
survey. Feature 10 also appears to be connected to the curving linear feature 6, as well 
as a number of other high resistance linears that form the network of features 
described below. The form and response exhibited at feature 10 is perhaps suggestive 
of a building platform or rubble, although this can ultimately only be established 
through excavation. However, immediately to the northeast is another feature that 
again appears structural in origin, possibly adding more weight to the interpretation of 
feature 10. Feature 11 is composed of two parallel high resistance linear oriented 
roughly north-south. The western side extends for approximately 15 metres before 
terminating when it becomes level with the northern edge of feature 10. The eastern 
side appears to be considerably longer, extending for around 31 metres until it is 
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parallel with the southern edge of feature 10. A narrow east-west aligned high 
resistance linear then extends west to connect features 10 and 11 together at their 
southern extent. It therefore appears likely that features 10 and 11 are associated, 
perhaps all forming separate components of a large overall structure. 
 
The western side of the survey results displays the same pattern of features recorded 
in the 2005 resistance survey. A series of high resistance linear features together form 
a number of polygons (focused around feature numbers 12, 13 and 14). The 
arrangement of these features is suggestive of patterned ground caused by a 
geological process such as frost-cracking. Although the features appear to be localised 
within the western half of the bailey, this could simply be the result of the later 
disturbance of the eastern area obscuring the underlying geological pattern. However, 
one challenge to this could be that the features appear to be connected to the possible 
structural features 10 and 11, perhaps suggesting that they are related. There are no 
topographic features present that can provide an interpretation of these anomalies, and 
there is again nothing visible on the Pierce map other than an orchard. 
 
The southwestern corner of the survey area displays a number of linear high resistance 
anomalies (feature 15) that appear to be distinct from the general pattern of features 
mentioned above. The westernmost linear feature extends northwards from the inside 
of the southern bank for a distance of 15 metres before another linear feature turns off 
in a north-easterly direction for a further 10 metres. This western north-south linear 
feature is then continued in the form of feature 16, a similarly aligned high resistance 
linear feature measuring a further 26 metres in length. Feature 16 appears to form the 
westernmost extent of the aforementioned east-west linear features 8 and 9. Features 
15 and 16 may possibly relate to a boundary fence or wall extending around the 
western edge of the outer bailey. The series of linear features around the southern 
extent of feature 15 correspond approximately with the location of a building recorded 
on the 1635 Pierce map and may therefore represent the buried remains of this 
structure, although further invasive work will again be necessary to test this. 
 
 
 
 
 
 
 
 
 
 



 

 16 

  
 

Figure 15 (left) - Processed results of outer bailey earth resistance survey 

Figure 16 (right) - Interpretation of outer bailey earth resistance survey 
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Figure 17 - Numbered interpretation plot of outer bailey resistance survey 
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Figure 18 - Comparison of outer bailey resistance survey results with 1635 Pierce Map 
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5.2.2 Motte 
 
The earth resistance survey of the motte covered a single grid measuring 10m x 20m, 
positioned on the eastern side so that it spanned part of the flat top of the motte and 
part of the upper slope. The aim of the survey was to attempt to ascertain whether 
there was any evidence for structural remains (e.g. a shell keep) around the edge of 
the motte’s summit. The processed results can be seen in Figure 19, with Figure 20 
showing the resulting interpretation plot. Feature numbers mentioned in the text refer 
to those shown on Figure 20. 
 
The results of the resistance survey of the motte show a number of features of possible 
archaeological origin. Features 1 and 2 represent broad high resistance anomalies 
aligned roughly north-south and located at the edge of the flat platform on top of the 
motte, immediately before the slope falls away to the east. Feature 3 is a more clearly 
defined high resistance linear feature on the same alignment as features 1 and 2 but 
located slightly further to the east on the upper slope of the earthwork. Either of these 
linear features could plausibly reflect the remains of masonry or a structure 
surrounding the top of the motte. However, it should be noted that the high resistance 
response could also be simply the result of the change in topography at this location, 
with the flat top of the motte displaying a markedly lower resistance when compared 
to the eastern slope. In addition, the features could also relate to either the form of 
construction of the motte or the post-medieval use of the site, perhaps due to the 
presence of a ring of trees recorded on the 1635 map. 
 
Feature 4 is an oval spread of low resistance with a slightly higher resistance core. 
The feature measures 6m x 4m and is located in the eastern half of the survey area, 
approximately a third of the way down the slope of the motte. The feature most likely 
reflects the presence of burrowing animals as recorded during the condition survey of 
the monument. 
 
Features 5, 6 and 7 are faint but perceptible low resistance linear features that together 
appear to form a ‘U’ shape. Feature 5 is aligned approximately north-south and 
extends for 4 metres before reaching the east-west aligned feature 6. Feature 7 is 
located slightly to the east and is again aligned roughly north-south. More detailed 
investigations are necessary to clarify the nature of these features, especially in light 
of the post-medieval adaptation of the castle motte and the presence of trees in this 
area until very recently. 
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Figure 19 - Processed results of motte resistance survey 

 

 
 

Figure 20 - Interpretation of motte resistance survey 
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6 GRADIOMETER SURVEY 

6.1 Methodology 
 
The gradiometer survey was extended to cover the entirety of the outer bailey (25 
20m x 20m grids), as well as a row of grids along the outer eastern edge of the inner 
bailey (Figure 21). It was also decided to re-survey the inner bailey due to the 
availability of new equipment. The survey was carried out using the Bartington Grad 
601 dual-gradiometer, comprising two gradiometer sensors each with a 1 metre 
separation between the sensing elements. Data were collected at sample intervals of 
0.25 metres along north-south traverses spaced 1 metre apart, using ranging rods for 
guidance. The traverses were again collected in a zig-zag pattern. 
 
The data were downloaded into the Grad601 software, before being imported into the 
Geoplot software and joined together to form a composite of all the grids. The 
processing of the gradiometer data involved despiking, clipping and the application of 
the zero mean traverse and zero mean grid functions. These processes smoothed the 
striping effect between the different traverses within the survey area. The processed 
greyscale images were then exported into Surfer 8 software, before being added to the 
GIS and georeferenced to the corrected grid points recorded with the GPS unit. 
 

6.2 Results and Interpretation 

6.2.1 Outer Bailey 
The gradiometer survey of the outer bailey covered an area of thirty-five 20m x 20m 
grids, although the majority of those to the northeast corner were only partial grids. 
The aim of the survey was to attempt to clarify the understanding of the archaeology 
of the outer bailey, as revealed through the previous topographic and geophysical 
surveys. By extending the survey along the outer eastern edge of the inner bailey it 
was hoped that the nature of the earthwork platform extending out into the castle ditch 
could be clarified. The processed results from the survey can be seen in Figures 21, 22 
and 23, with Figure 24 showing the resulting interpretation plot. Feature numbers 
mentioned in the text refer to those shown on Figure 24. 
 
The southwestern portion of the outer bailey gradiometer results displays a series of 
parallel, east-west aligned linear anomalies (feature 1). These anomalies extend east 
from the western edge of the survey area for a distance of approximately 40 metres, 
with each individual linear measuring between 2-4 metres in width. Although the 
majority appear as positive magnetic anomalies, there are several which display 
parallel positive and negative linear features. These features are almost certainly the 
remains of ploughing from a time when this part of the outer bailey was used for 
arable agriculture. 
 
A broad linear spread of magnetic anomalies is present extending north-south through 
the centre of the outer bailey (feature 2). This set of anomalies is characterised by a 
dense concentration of magnetic ‘spikes’ clustered within fairly distinct linear 
magnetic anomalies at the west and east. The location of this noise correlates well 
with the location of a number of highly reflective features recorded through the 2006 
GPR survey. Through comparison with the georeferenced Pierce map it can be stated 
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that these features most likely reflect the remains of a line of buildings that were 
present in the outer bailey in the 17th century. Within the linear area of background 
noise there are also a number of clearer magnetic anomalies with distinct forms. 
Feature 3 is comprised of two clear magnetic linear features, one aligned north-south 
and measuring over 8 metres in length and the second aligned roughly east-west and 
measuring over 11 metres long. These features appear as positive magnetic anomalies 
against the background noise and are most probably the remains of a structure or 
building.  Likewise, the rectilinear positive anomaly clearly visible at feature 4 is 
probably again the buried remains of another post-medieval building. 
 
Feature 5 is located immediately to the east of the central section of the 
aforementioned linear responses labelled as feature 2. This anomaly is visible as two 
east-west aligned positive linear features each measuring around 19 metres in length 
and 2-3 metres in width. This feature corresponds with a marked rectilinear 
topographic depression that has been interpreted as the likely remains of a robbed-out 
building. The linear features are surrounded by a broader spread of magnetic noise 
that probably indicates considerable occupation debris or disturbance. This spread of 
general noise extends to the south of the survey area as feature 6, perhaps with a 
number of discrete but faint linear features within it. 
 
To the northwest of the survey area is feature 7, the strongest magnetic response 
recorded during the gradiometer survey. Feature 7 is a magnetic dipole measuring 
over 9 metres in diameter that is suggestive of high temperature burning, possibly 
related to an industrial practice. This dipole appears to be accompanied to the north by 
a number of positive linear anomalies forming ‘L’ shapes. Although faint, these linear 
features are possibly the remains of a structure or enclosure within which the burning 
took place. The dipole itself corresponds well with a low resistance anomaly recorded 
during this season’s earth resistance survey. It also lies immediately to the east of a 
large area of high resistance that is not visible on the gradiometer results but which 
most likely represents a building platform or other structural remains. 
 
The northeastern portion of the survey area extends north to cover the land adjacent to 
the eastern side of the inner bailey. Feature 8 is a faint positive linear feature oriented 
southeast-northwest that corresponds to a broad area of high resistance anomalies 
recorded during this year’s survey. Without any further investigations the nature of 
this anomaly cannot be stated. Further to the north is another distinct spread of 
magnetic anomalies (feature 9) that extends around the southeastern corner of the 
inner bailey defences. Within this spread of magnetic noise are a number of linear 
anomalies appearing to form a rectilinear structure, although again further evidence is 
required. To the far north of the survey was an area of relatively quiet uniform 
magnetic responses (feature 10). A faint rectilinear outline is visible, oriented 
northwest-southeast and measuring approximately 15m x 11m. The location of 
features 9 and 10 appear to correspond with the location of the original entrance into 
the inner bailey, as suggested by the latest reconstruction drawings. It is possible that 
they may represent occupation debris or structural remains associated with this use, 
although this area is also thought to have been considerably altered and re-used during 
the post-medieval period.  
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Figure 21 - Results of inner and outer bailey gradiometer surveys 
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Figure 22 - Results of inner and outer bailey gradiometer surveys overlain on 1635 Pierce map 
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Figure 23 (left) - Processed outer bailey gradiometer data 

Figure 24 (right) - Interpretation plot from outer bailey gradiometer data 
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6.2.2 Inner Bailey 
 
The gradiometer survey of the inner bailey covered an area of eight 20m x 20m grids. 
The aim of this survey was to collect data using a different gradiometer to that 
previously used in this area to see how the results compared. The processed results 
from the survey can be seen in Figures 21, 22 and 25, with Figure 26 showing the 
interpretation plot. Feature numbers mentioned in the text refer to those shown on 
Figure 26. The results of the inner bailey survey correspond well with the results of 
the survey carried out using the single sensor gradiometer in 2006. The most apparent 
aspect of the results is the large number of magnetic spikes and the broad spread of 
noise throughout most of the survey area. This noise is consistent with the density of 
post-medieval buildings and features depicted on the 1635 Pierce map. Within the 
noise there are, however, a number of discrete features worthy of mention. Feature 1 
is a cluster of both positive and negative magnetic anomalies that correspond directly 
with the location of the three-gabled manor house recorded on the 17th century map. 
The clustering of anomalies and magnetic noise in this location therefore probably 
reflects the rubble and material associated with this post-medieval building. 
 
To the south of the survey area are a number of other features that probably again 
relate to the post-medieval occupation of the site. The linear anomalies around 
features 2 and 3 are located close to boundary features that subdivide the inner bailey 
on the Pierce map and may therefore relate to these. However, it is also possible that 
they simply reflect the spread of rubble and debris present following the disuse of the 
manor. Feature 4 is located to the southeast of the inner bailey and is visible as an ‘L’-
shaped positive magnetic anomaly measuring c.12m x 5m. Feature 5 is an irregular 
area of relatively quiet magnetic responses that is clearly visible in contrast to the 
general background noise. The area measures a maximum of 27m x 22m and contains 
a number of small linear positive anomalies. This area corresponds with what appears 
to be a formal garden on the Pierce map and the magnetically quiet response could 
therefore relate to the post-medieval use of this area with no associated structures 
other than garden walls.  
 
Further to the north are a number of other magnetic features that are less clearly 
identifiable. Feature 6 is a concentration of magnetic anomalies that appears similar in 
form to feature 1, although of a slightly smaller size. This concentration of positive 
and negative anomalies with no clear form is again suggestive of rubble associated 
with structures, although there are no buildings depicted in this location on the Pierce 
map. The negative magnetic anomaly at feature 7 is located at the base of the slope of 
the castle motte and measures c. 7.5m x 5m. This feature corresponds with the 
location of a path or track leading up to the top of the motte from the inner bailey as 
shown on the Pierce map. It is plausible that the magnetic anomaly is a response 
caused by the compaction of the soil associated with this land-use. Feature 8 is a faint 
linear magnetic anomaly measuring around 18m in length and 2 metres in width. 
Without further investigations it is unclear what this feature is, although it is possible 
that it relates to the subdivision of the inner bailey into separate garden areas that is 
visible on the 1635 Pierce map. 
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Figure 25 (left) - Processed inner bailey gradiometer results 

Figure 26 (right) - Interpretation plot from outer bailey gradiometer data
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7 GROUND-PENETRATING RADAR SURVEY 
 

7.1 Methodology 
The GPR survey used a GSSI SIR3000 system, collecting data with a 200MHz 
antenna.  The survey area was a grid 10m by 17m, collecting data on 0.5m parallel 
traverses, using a survey wheel for distance calibration.  The SIR 3000 has only one 
fixed antenna so CMP (common mid point analysis) was not applicable and as the site 
is a scheduled ancient monument calibration could not be made through gouge core 
data.  As a result the GPR sections are not calibrated to depth, but through time (ns).  
Data were collected using 512 samples/scan, with 16 bits per sample at 64 scans per 
second.  A viewing window of 70ns was used, which was adequate to discern the 
bedrock contact.  Field filters were set at three times the antenna frequency for the IIR 
vertical high pass (600MHz) and one quarter of the antenna frequency for the IIR low 
pass (50MHz).  During the survey 5 gain points were used to maximise penetration, 
although data clipping sometimes occurred when using high gain settings.  The 
location of all survey work was recorded through differential GPS survey. 
 

7.2 Results and Interpretation 
The results of the GPR survey are disappointing.  Whilst the bedrock contact is clearly 
visible (Fig. 27), little is discernable in the soil profile of the section.  This is 
undoubtedly a product of the highly conductive, low resistance sediment architectures 
found within the soil profile, argillic rich brown earths, produced by the weathering of 
the local Mercian Mudstone.  Fence diagrams of the GPR grid survey show little in 
the way of interpretable archaeological data in the above bedrock soil profile.  Three 
depth slices of the grid plan survey show sections through the above bedrock soil 
profile at 1m, 1.5m and 2m (although this is not true depth, as the data is uncalibrated; 
Fig. 28).  Although there are no definite archaeological features visible within the data 
there are faint anomalies in the 1.5m and 2m timeslices. Features 1 and 2 are two 
parallel linear features oriented approximately north-south and visible within the 1.5m 
timeslice. These features are identified with more clarity in the 2m timeslice as 
features 3 and 4 (Fig. 28). The high amplitude nature of these responses is suggestive 
of a compact material, although whether this is archaeological in origin is unclear. It 
is perhaps of some note that the linear features visible on the GPR data correspond 
with two high resistance linear features recorded during the earth resistance survey of 
the same area (features 1, 2 and 3 – Fig. 20). 
 
Given the high clay contents of the soil and the inability of GPR to produce 
meaningful results within the survey area, it is suggested that GPR survey is an 
ineffective method of archaeological survey within this environment.  The relatively 
shallow soil profile is conducive to earth resistance survey, which produced 
substantially better results across the survey area. 
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Figure 27 - GPR profile showing clearly visible bedrock contact 
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Figure 28 - GPR timeslices at estimated depths of 1m (top), 1.5m (middle) and 2m (bottom) 
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8 CONCLUSIONS AND FURTHER WORK 
 
The 2008 fieldwork at Laxton Castle has again provided significant information 
regarding the nature of the surface and subsurface remains at the site. The detail 
present in the topographical survey of the inner bailey has been refined considerably, 
resulting in a much more representative digital terrain model of the earthworks. The 
preliminary work on the condition survey of the site has already begun to provide 
detailed information on the varying state of preservation of the earthworks, allowing 
an assessment to be made of the threats facing the monument. The various 
geophysical surveys have provided detailed information relating to the subsurface 
environment. Many of the features recorded through the geophysical surveys appear 
to relate to the post-medieval occupation of the site, as evidenced through the 1635 
Pierce map. However, they have also identified numerous features that cannot be 
directly identified from the 17th century map, suggesting that they may instead date to 
different phases of activity. 
 
Although the work carried out to date has provided a detailed understanding of the 
surface and subsurface archaeology surviving at Laxton there is still scope for further 
work to take place. The digital terrain model contains obvious interpolation artefacts 
in various places, most notably around the western and northern slopes of the motte. 
The topographic survey needs to be extended into these areas using a Total Station in 
order to create a truly representative digital model. The topographic survey could also 
be usefully extended into the adjacent fields to the west of the site, providing detail 
across the earthworks relating to the southwestern corner of the outer bailey defences 
and the possible post-medieval bowling green. Considerable work also still needs to 
be carried out in order to provide a comprehensive record of the state of preservation 
of the monument. This year’s work focused mainly on the inner bailey and its 
defences but the coverage needs to be extended to cover the rest of the site. The 
geophysical surveys have now covered the majority of the area available for survey. 
However, surveys targeted on specific research questions are still applicable. One 
example of this would be the use of multi-electrode resistivity imaging to further test 
whether a masonry structure once stood on top of the castle motte. 
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