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Geophysical Survey at Wardentree Lane, Pinchbeck 

1 Summary 
1.1 A geophysical survey was carried out over land north of Wardentree Lane, 
Pinchbeck, Lines. A number of magnetic anomalies were detected. These were thought 
likely to reflect buried ditches and channels. 

2 Introduction 
2.1 University of Leicester Archaeological Services (ULAS) were commissioned 
by Pre-Construct Archaeology (Lincoln) to carry out a geophysical survey over land 
to the north of Wardentree Lane, Pinchbeck, Lincolnshire (TF 2550 2530). The 
purpose of the survey was to map archaeological features, probably related to ditches 
of Medieval date discovered during a watching brief in the south-west corner of the 
site and cropmarks known further to the south-west. 

3 Site Description, Topography and Geology 
3.1 The land north of Wardentree Lane, Pinchbeck, lies within the district of South 
Holland, approximately 3km north of Spalding, Lincolnshire (figure 1). The site 
measures a total area of c.l2ha, 2ha of which has already been developed and 
monitored through archaeological watching brief (Ridsdale and Palmer-Brown, 1998). 
The area subject to geophysical survey was required to be a 50% sample of the 
remaining 8ha (i.e. 4ha; figure 2). 
3.2 The site is predominantly flat, lying approximately 3m OD with on deposits of 
marine Upper Fen silts overlying Upper Fen peats with intermittent lenses of estuarine 
Buttery Clay and peat (Palmer-Brown, 1998). The application area lies in two fields 
divided approximately north-south by Skraggs Dyke Row which runs north-east into 
Blue Gowt Drain (running E-W), to the west by a disused railway line and to the 
south by Wardentree Lane. At the time of the survey the western field was covered by 
cereal stubble and the eastern field by varying concentrations of low weeds and 
nettles. Due to prolonged and heavy rain during the course of the survey, parts of the 
eastern field became waterlogged and consequently unsurveyable. 

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 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 subsoil. These differences (positive and 
negative) in magnetic susceptibility can be detected as changing magnetic flux 
(measured in nano-tesla, nT) by an instrument such as a fluxgate gradiometer. Data 

©1999 ULAS 99/02 1 



Geophysical Survey at Wardentree Lane, Pinchbeck 

from this is then mapped to produce an .image which may be interpreted to locate 
buried archaeological features. 
4.2 The detailed survey was carried out in six transects oriented approximately 
east-west out from Skraggs Dyke Row and a seventh along the eastern site boundary 
(figure 2) over an area totalling 3.8ha, utilising a Geoscan Research FM18 fluxgate 
gradiometer with ST1 sample trigger. Prospection within the transects was carried out 
in grids of 20m x 20m (in a zig-zag pattern) along traverses spaced at lm intervals, 
recording data points every lm x 0.5m (a total of 800 points in each grid). At regular 
intervals, the data were downloaded to a notebook personal computer for storage and 
assessment. 

4.3 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 
most likely 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, improving 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 Aspen Burrow Crocker. The greyscale images of the survey results were 
then overlaid onto the digital map (figure 3). Finally an interpretative diagram was 
generalised from the results (figure 4) showing positive anomalies in blue, negative in 
green and intense and dipolar anomalies in red. 

5 Results 
5.1 The results of the geophysical survey are shown as greyscale images in figure 
3. In this format the positive anomalies are displayed in darker shades and the 
negative in lighter shades. The following discussion of results refers to the grayscales 
in figure 3 and should be read in conjunction with figure 4, the interpretation. The 
quality of the data was reduced in areas by a slight instrument malfunction and by a 
region of deep machine tracking through areas C and D which made steady surveying 
difficult and in places impossible. Area B could not be continued east to the field 
boundary nor another transect surveyed directly to the south due to waterlogging of 
the ground. 
5.2 Area A: 
A negatively anomalous area detected along the NE edge of the transect is probably 
due to the presence of two nearby pipelines. Three very weak and diffuse positive 
linear anomalies oriented N-S towards the east of the transect are parallel with the 
modern field boundary and may reflect relatively transient features such as ploughing 
patterns. 
5.3 Area B: 
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The intense positive linear anomaly detected oriented NE-SW through the area is 
likely to be caused by a ferrous pipeline estimated at 0.25m diameter 1.5m depth as 
seen crossing Skraggs Dyke to the west. A sub-rectangular positive anomaly and 
discrete positive anomaly in the south of the transect may be a reflection of cut and 
backfilled features e.g. pits. Occasional dipolar anomalies detected in the area are 
probably due to ferrous debris in the topsoil. 
5.4 Area C: 
A chain of intense positive and negative anomalies crossing the eastern end of the 
transect are likely to be a reflection of an underground service (ferrous pipe, cable). 
Two broad positive linear anomalies were detected crossing the eastern half of the 
transect oriented N-S. Two weak narrow linear anomalies were identified crossing the 
western end of the transect, one oriented N-S, one NE-SW. It is thought likely that the 
five linear anomalies reflect buried ditches. An intense positive magnetic anomaly 
was identified situated on the western of the two broad linear anomalies. The anomaly 
is approximately 3m in diameter and may indicate an area of burning/firing or 
possibly a large deeply buried ferrous object. There appears to be a curvilinear 
positive anomaly close to the southern edge of the area although the anomaly is very 
weak and disrupted by other more intense anomalies. 
5.5 Area D: 
At the north-west end of the transect two positive linear anomalies were detected 
passing N-S and NE-SW through the block. At the south-east end of the area several 
anomalies were detected. A broad, weakly positive linear anomaly was identified 
oriented N-S. An intensely positive linear anomaly was detected oriented NE-SW. A 
narrow curvilinear positive anomaly passes NE-SW through the middle of the 
transect. All of these anomalies may be interpreted as possible buried ditches or 
channels. 
5.6 AreaE: 
Two weak narrow linear positive anomalies were detected towards the south-east of 
the transect, one oriented NE-SW, the other more easterly. These may reflect buried 
ditches. The pipe detected in Area B continues through the southern part of the 
transect. A number of dipolar anomalies probably reflecting ferrous debris in the 
topsoil were detected through the area. 
5.7 Area F: 
A series of intense positive and negative anomalies located in north-western end of the 
transect almost certainly due to disturbance from service pipes etc., a manhole cover 
was observed to the south of the area. A positive anomaly, 5-7m wide was detected 
oriented N-S for 50m, turning west for 30m and then south for 25m. This anomaly 
may not represent a single feature, rather, possibly several features whose anomalies 
have merged. The size of the anomaly/anomalies suggest that this feature is somewhat 
larger than a simple ditch and may represent the course of a palaeochannel or other 
large drainage feature. A linear positive anomaly was detected oriented E-W in the 
north of the area. This anomaly probably reflects a buried ditch. 
5.8 Area G: 
A curvilinear positive anomaly, likely to.reflect a buried ditch, was detected in the 
north of this transect. A weakly negative linear anomaly was detected oriented NW-
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SE. Such anomalies often reflect buried stone or plastic constructions such as drains 
and pipes. 

6 Conclusions 
6.1 3.8ha of land north of Wardentree Lane, Pinchbeck was geophysically 
surveyed. A number of linear and curvilinear positive magnetic anomalies were 
detected. It is believed likely that many of these anomalies reflect buried ditches 
similar to those located during an archaeological watching brief in the south-west of 
the site (Ridsdale & Palmer-Brown 1998). Many of the features detected in the survey 
are oriented on similar alignments to the known ditches. 
6.2 The intensity of anomalies over the site as a whole was generally very low, of 
the order +/-1.0nT or less (close to the maximum sensitivity of the instrument). This 
suggests that the local soils have a low susceptibility to magnetic enhancement, a 
theory born out by the results of a magnetic survey carried out by the Ancient 
Monuments Laboratory at nearby Fen Farm, Pinchbeck (Cole 1996). Such results 
would suggest that there may be archaeological features on the site whose level of 
enhancement is lower than the maximum sensitivity of the gradiometer used. 
6.3 The patterning of anomalies and known features on the site would suggest a 
series of ditches or channels generally trending N-S and NE-SW. Naturally, only 
archaeological examination of the deposits will confirm the nature of these features. 
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WARDENTREE LANE, PINCHBECK 
FIGURE 1 
SITE LOCATION 

SCALE 1:50,000 
(INSERT 1:10,000) 
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WARDENTREE LANE, PINCHBECK 
FIGURE 2: SURVEY LOCATION 
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WARDENTREE LANE, PINCHBECK 
FIGURE 4: INTERPETATION 
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