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Land at Bicker Fen, Geophysical Survey - Introduction: 

NGR 

Centred on TF19504 39614 (Wind Farm) 
TF 21676 36916 (Access Track) 

Location and Topography (Figure 1) 

Two areas were investigated, associated with a 
proposed Wind Farm on Bicker Fen, Lincolnshire. 
The first area was part of the proposed Wind 
Farm Site, itself. This was to the west and north 
of Poplartree Farm and Villa farm. Three fields 
were investigated, one was immediately to the 
west of Villa Farm and to the north of Poplartree 
Farm. This was under stubble at the time of 
survey and was subjected to both magnetic 
scanning and detailed Fluxgate Gradiometer 
survey (Figures 2 and 3) It is proposed to erect 
Turbine 1 in this field. The other two fields were 
to the east of Poplartree Farm and to the south of 
Mill Drain. These field were pasture at the time of 
survey and were subjected to magnetic scanning 
only. All of the fields within this area are 
essentially flat, with slight undulations. 

The second area for study was part of the 
proposed access road for the wind farm site. This 
was at Bicker Friest, to the north of the A 52, 
some 3.5 km to the south east of the main Wind 
Farm Site. One of the possible routes for the 
access road was investigated running from an 
existing track from the A 52 to the north of the 
property called "Ashcroft". At the time of survey 
the fields had been ploughed and allowed to 
weather. The land tended to rise slightly to the 
NNW, where at the edge of the survey a steep 
scarp was noted, down to the general level of the 
Fen 

shown to be associated with Late Iron Age or 
Early Roman saltmaking sites. 

The proposed access road crosses a known area of 
medieval saltern mounds associated with an 
extinct major inlet known as Bicker Haven. 

Aims of Survey 

To gather sufficient information to establish the 
location and extent of any archaeological features 
within the development area and, if possible, to 
characterise the archaeology located. 

SUMMARY OF RESULTS 

No archaeological anomalies were recorded from 
the magnetic scanning within the proposed Wind 
Farm Site. The detailed survey of the propose site 
of Turbine 1 showed two broad bands of slight 
magnetic anomalies. These are somewhat 
enigmatic, but probably represent part of the 
extinct creek system, although an archaeological 
explanation cannot be ruled out. 

On the proposed Access Road a clear area of 
activity was recorded which included a number of 
high value anomalies which might be associated 
with hearths or salterns. 

Archaeological Background 

A low level archaeological presence has been 
noted for Bicker Fen, but the presence of 
settlements and saltmaking sites have been 
recorded. A major silted up creek and its 
offshoots has been recorded for the site of Turbine 
1 from aerial photographs and from field walking. 
To the south of the site such creeks have been 
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Land at Bicker Fen, Geophysical Survey -Results: 

Methods 

The available field within the core of the proposed 
windfarm site were scanned with a Geoscan 
FM 36 Fluxgate Gradiometer. Transects were 
walked at approximately 10 m intervals across the 
fields and magnetic anomalies ± 2 nTwere sketch 
plotted onto 1:2500 maps of the development area. 
The pattern of transects is shown on Figure 2. 

The Fluxgate Gradiometer survey was undertaken 
on both the windfarm site and part of the 
proposed access road. On the Wind Farm Site 
twenty 20x20 m grid squares were laid out as in 
Figures 3. At the proposed Access Road fourteen 
20 x 20 m grid squares were laid out as in Figure 
4. For both surveys readings were taken at 0.5 m 
intervals along transects 1 m apart. These 
transects were walked in a zigzag pattern. 

The survey was carried out using a Geoscan 
FM 36 Fluxgate Gradiometer with a ST 1 sample 
trigger. Grey Scale images were produced using 
Geoscan Research "Geoplot" v. 3.00e and X- Y 
Plots using Golden Software's "Surfer " v. 5.01. 

Survey Results: 

Area 

The fields available for scanning within the Wind 
Farm Site covered approximately 22.9 Ha. Of this 
an area of approximately 0.8 Ha around the 
proposed site of Turbine 1 was subjected to 
detailed Fluxgate Gradiometer survey. 

At the proposed Access Road site a line of 
fourteen 20 x 20 m squares were investigated 
covering an area of approximately 0.5 Ha 

Display 

The results are displayed as Grey Scale Image and 
asX-Y Trace Plots. Figures 5, 6, 8 and 9. 

Results: 

Wind Farm Site 

Magnetic Scanning 

The pattern of magnetic scanning at the proposed 
Wind Farm Site is shown on Figure 2. 
Unfortunately, no anomalies of archaeological 
origins were recorded. The only anomalies 
located were associated with the modern farming 
of the site. 

Fluxgate Gradiometer Survey 

The detailed Fluxgate Gradiometer survey within 
the Wind Farm Site was designed to sample the 
proposed site of Turbine 1. The results of the 
survey show the magnetic variability in this area 
to be very slight, the standard deviation for the 
survey area being only 0.68 nT. 

Two broad bands of slight magnetic anomalies 
were noted (Figure 6, Anomalies A and B) 
separated by a band of magnetically quiet 
readings. Both of these bands run roughly NE -
SW and within them are zones of slightly higher 
readings (Anomalies C). Particularly within 
Anomaly A these tend to form a line of irregular 
patches along the centre of Anomaly A. It is most 
likely that the responses recorded reflect the 
course of on extinct creek, although an 
archaeological explanation cannot be ruled out. 
These anomalies are shown in cyan on Figure 6. 

Magnetic Susceptibility 

It was possible to take soil samples in order to 
assess the magnetic susceptibility of the soils. It 
was not possible, however, to obtain a subsoil 
sample for comparison. The location of the Grid 
Squares is shown on Figure 7. 



Land at Bicker Fen, Geophysical Survey - Results: 

Sample Volume 
susceptibility 

Xv 

Mass 
susceptibility 

Xm 

Grid 1 18 18.4 

Grid 3 17 16.0 

Grid 5 11 10.1 

Grid 7 15 14.2 

Grid 9 13 10.8 

Grid 11 11 11.0 
Grid 13 12 10.6 

Grid 15 14 11.5 

Grid 17 20 18.5 

Grid 19 10 8.5 

The susceptibilities, as measured, are consistent 
and low suggesting that the area is not ideal for 
recording subtle magnetic features. It is 
noticeable that the slightly higher readings in 
Grids 1, and 17 correspond with area of slight 
disturbance within the survey and may suggest 
increased activity in these area. In Grid 3, 
however, no anomalies are evident. 

Access Road 

Fluxgate Gradiometer Survey 

Clear archaeological activity can be seen to 
concentrate in the south western end of the survey 
area. A broad band, approximately 80 m long of 
magnetic disturbance has been recorded (Figure 
10, Anomaly D). Within this area there are six 
areas with markedly higher reading (Anomalies 
E). These are probably associated with areas of 
increased magnetic activity such as hearths or 
other features containing highly magnetic 
materials, such as salterns. 

Two other area of increased magnetic activity 
were also noted (Anomalies F and G) The form of 
these anomalies make their interpretation difficult, 
however an archaeological origin cannot be ruled 
out. 

The anomalies of potential archaeological origin 
are shown in red on Figure 10. 

A group of ferromagnetic responses were 
recorded in the centre of the survey area 
(Anomaly H). These were associated with the 

junction of three field drains and two conifers on 
the field boundary. A further area of 
ferromagnetic disturbance is associated with the 
scarp at the north western end of the survey area 
(Anomaly I). These anomalies are shown in blue 
on Figure 10. 

A series of linear anomalies in the north western 
half of the survey area (Anomalies J) from a series 
of sub-parallel lines. These follow the line of the 
tractor tracks seen in the field and are, therefore 
most likely a product of modern agricultural 
activity. They are shown in green on Figure 10. 

Three diffuse areas of low value, magnetic 
disturbance were recorded in the north western 
end of the survey (Anomalies K). The sinuous 
nature and low scale variability would suggest 
they may mark the course of extinct creeks, 
however, this is the highest part of the survey 
area. It is likely, therefore, that some other 
geological factor gave rise to the anomalies, 
although an archaeological explanation cannot be 
ruled out. These anomalies are shown in cyan on 
Figure 10. 

Magnetic Susceptibility 

It was possible to take soil samples in order to 
assess the magnetic susceptibility of the soils. It 
was not possible, however, to obtain a subsoil 
sample for comparison. 

Sample Volume 
susceptibility 

Xv 

Mass 
susceptibility 

Xm 
Grid 21 57 62.0 

Grid 23 105 94.6 

Grid 25 41 35.3 

Grid 27 59 53.2 

Grid 29 37 32.5 
Grid 31 33 33.7 
Grid 33 35 31.5 

3 



Land at Bicker Fen, Geophysical Survey - Conclusions: 

The magnetic susceptibility readings reflect the 
grey scale plot of the survey with increased 
readings at the south eastern end suggesting 
increased archaeological activity. The higher 
value for Grid 27, however, is probably a result of 
the disturbance within this grid, although an 
archaeological explanation cannot be ruled out. 

Conclusions 

It is a fundamental axiom of archaeological 
geophysics that the absence of features in the 
survey data does not mean that there is no 
archaeology present in the survey area only that 
the techniques used have not detected it. 

Within the area surveyed on the proposed Wind 
Farm Site only a limited number of low amplitude 
anomalies were located. These are probably of 
geological origins, although an archaeological 
explanation is possible. The low variability within 
this survey and the low values for the magnetic 
susceptibility would explain the lack of anomalies 
recorded in the magnetic scanning. These factors 
would suggest that the area is not suitable for the 
detection of subtle archaeological anomalies. 
High value anomalies, such as those associated 
with strong burning or collection of magnetically 
active materials (such as ceramics of metals), 
should be recognisable. 

Along the line of the proposed Access Road a 
concentration of probable archaeological activity 
was recorded at the south eastern end of the 
survey. This included areas of high readings 
which may represent the presence of burnt 
features or concentrations of ceramic materials 
such as salterns. This pattern is also shown in the 
magnetic susceptibility samples taken as part of 
the survey. It was also reflected, on the ground, 
with a concentration of probable medieval pottery 
noted at this end of the survey. 

The majority of the other anomalies recorded in 
this survey were probably the result of geological 
processes or modern agricultural practice. 



Land at Bicker Fen, Geophysical Survey - Technical Information: 

Techniques of Geophysical Survey: 

Magnetometry: 

This relies on variations in soil magnetic 
susceptibility and magnetic remenance which 
often result from past human activities. Using a 
Fluxgate Gradiometer these variations can be 
mapped, or a rapid evaluation of archaeological 
potential can be made by scanning. 

Resistivity: 

This relies on variations in the electrical 
conductivity of the soil and subsoil which in 
general is related to soil moisture levels. As such, 
results can be seasonally dependant. Slower than 
Magnetometry this technique is best suited to 
locating positive features such as buried walls 
that give rise to high resistance anomalies. 

Resistance Tomography 

Builds up a vertical profile or pseudosection 
through deposits by taking resistivity readings 
along a transect using a range of different probe 
spacings 

Magnetic Susceptibility: 

Variations in soil magnetic susceptibility occur 
naturally but can be greatly enhanced by human 
activity. Information on the enhancement of 
magnetic susceptibility can be used to ascertain 
the suitability of a site for magnetic survey and for 
targeting areas of potential archaeological 
activity when extensive sites need to be 
investigated. Very large areas can be rapidly 
evaluated and specific areas identified for detailed 
survey by gradiometer. 

Instrumentation: 

1. Fluxgate Gradiometer - Geoscan FM36 

2. Resistance Meter - Geoscan RM4/DL10 

3. Magnetic Susceptibility Meter - Bartington 
MS2 

4. Geopulse Imager 25 - Campus 

Methodology: 

For Gradiometer and Resistivity Survey 20m x 
20m or 30m x 30m grids are laid out over the 
survey area. Gradiometer readings are logged at 
either 0.5m or lm intervals along traverses lm 
apart. Resistance meter readings are logged at lm 
intervals. Data is down-loaded to a laptop 
computer in the field for initial configuration and 
analysis. Final analysis is carried out back at 
base. 

For scanning transects are laid out at 10m 
intervals. Any anomalies noticed are where 
possible traced and recorded on the location plan. 

For Magnetic Susceptibility survey a large grid is 
laid out and readings logged at 20m intervals 
along traverses 20m apart, data is again 
configured and analysed on a laptop computer. 

Copyright: 

EAS Ltd shall retain full copyright of any 
commissioned reports, tender documents or other 
project documentation, under the Copyrights, 
Designs and Patents Act 1988 with all rights 
reserved: excepting that it hereby provides an 
exclusive licence to the client for the use of such 
documents by the client in all matters directly 
relating to the project as described in the Project 
Specification 
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Figure 5: Land at Bicker Fen 
Wind Farm Site, Grey Scale Plot 

Scale 1:1000 



Figure 6: Land at Bicker Fen 
Wind Farm Site, X - Y Plot 

Scale 1:1000 



Figure 7: Land at Bicker Fen 
Wind Farm Site, Interpretation 

Scale 1:1000 
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Figure 8: Land at Bicker Fen 
Access Road, Grey Scale Plot Scale 1:1000 
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Figure 9: Land at Bicker Fen 
Access Road, X - Y Plot Scale 1:1000 
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Figure 10: Land at Bicker Fen 
Access Road, Interpretation Scale 1:1000 


