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Introduction 

The church at Hamstall Ridware dates from about 1120AD.  In recent years, it has 

suffered from dry rot brought about by inadequate drainage of surface water.  The 

land to the east of the church slopes down towards the river.  The local parishioners 

had attempted to dig a drainage channel from the north east corner of the church.  The 

aim was to channel water due east into a drainage pit created by the removal of a 

rotten oak tree.  Unfortunately, a vaulted roof was soon encountered and the trench 

was abandoned.   

 

In 2003, WAG surveyed the churchyard and was able to suggest a route for a drainage 

channel to drain water from the northern aspects of the church.  A channel was dug 

which led to a soakaway where an old rotten oak had been.  In 2006, WAG was asked 

to see if there was a route to take water away from the southern side of the church.   

 

 

Methods 

A geophysical survey was done using resistivity which extended the original survey to 

the south.  Full details of the equipment used are given in Appendix A.   

 

The new grid was constructed at the edge of the grass verge at the eastern end of the 

church. The NW corner was level with the buttress at the NE corner of the church.  

This grid extended southwards over a compressed gravel path. Resistivity  readings 

were taken using a traverse interval of 1.0 metre and a sample interval of 1.0 metre. 

 

Plans were drawn of the south east corner, south wall and west wall of the church The 

aim was to overlay the geophysics plot on the plan so the position of geophysical 

features could be identified on the ground.  This would aid the positioning of the new 

trench. 
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Findings and Discussion 

 

Figure 1 Resistivity plot 

On this plot, areas of high resistance are red (400 ohms),  medium resistance are green 

(200 ohms) and low resistance are pale blue (approximately 100 ohms).  The bottom 

of the picture runs along the edge of the grass adjacent to the eastern end of the 

church.  A low resistance path may be seen which runs from the middle of the bottom 

of the picture.  This area is between two vaults identified in the previous report 

(Project Report 6, 2003) 
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Figure 2 Geophysics survey superimposed on a partial Church plan 

Existing drain 
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Figure 3 Trace plot 

In figure 3, a trace plot, the channel between the vaults can be seen more clearly.   

 

A further visit was made to Hamstall Ridware to try to place this low resistance line 

on the ground. It was found to lie in the same place as the gravel path. Figure 4 is a 

picture of the path, the camera was pointing along the major axis of the church.  The 

path starts at the south east corner of the church and is angled slightly to the north of 

the church’s main axis. 
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Figure 4 The line of the path relative to the Church 

Conclusion 

It is recommended that a narrow trench to drain the south side of the Church should 

be dug along the northern edge of the path as far as the line of oak trees where it 

should bear north west towards the existing drain.  The suggested route is shown by 

the dotted lines on Figure 2. 
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Appendix A Geophysics 

 

Gradiometry 

The group uses a Geoscan FM18 Fluxgate Gradiometer (Geoscan Research). This 

consists of two sensors at right angles to each other.  The upper sensor detects the 

earth’s magnetic field; the lower sensor detects the earth’s magnetic field plus any 

other field resulting from buried features.  The signal from the earth’s magnetic field 

can thus be electronically removed leaving the signal from buried objects.  Readings 

are usually taken at half metre intervals along a fixed grid where the grid lines are 

spaced at one metre (traverse interval). 

 

Buried objects can be detected through one of two mechanisms. 

 Heat (Thermoremanent Magnetism) if a material is heated above the Curie 

point of iron oxide (>650
o
C), any iron oxide particles it contains become 

demagnetised.  On cooling, the particles remagnetise along the lines of the earth’s 

magnetic field.  This produces a fixed magnetic field for the object relative to its 

surroundings.  Typical examples include furnaces and hearths, to a lesser extent, 

walls. 

 Magnetic Susceptibility certain materials such as iron can become magnetised 

when placed in a magnetic field.  This displaces the earth’s magnetic field which 

can be detected with the gradiometer. 

 

Resistivity 

The group uses a Geoscan RM15 unit, which measures the electrical resistance of 

soils.  This is done using 4 electrodes, 2 current probes and 2 potential probes.  They 

can be configured in various ways, but this unit uses a twin probe array.  With this 

system, one current and one potential electrode (spaced 0.5 metres apart by means of 

a frame) are used to take the measurements by sampling over a grid pattern, whilst the 

other two are situated at least 15 metres away and form the pair of fixed probes.  The 

readings are captured by a datalogger and can be later downloaded into a computer for 

subsequent processing.  This method can detect buried objects about 1.5 times the 

spacing of the electrodes; in this case it is about 0.75 metres. 

 

The resistance of soil depends upon its nature.  The electrical current is passed by 

means of dissolved salts in the soil so wet soils pass electricity more easily than drier 

areas such as stone walls.  Resistivity can be expected to detect the remnants of 

human activity such as walls, pits and ditches. 

 

Data Processing 

 

The geophysical data produced in this report was processed by a combination of the 

following 3 methods. 

Geoplot (Geoscan Research) this DOS programme runs under Windows. 

Geophys (M R Holland) this is a Windows data analysis programme  

Chime (Molecular modelling plugin for Internet Explorer by Chime) this uses XYZ 

data produced by Geoplot or Geophys to display the data in 3-dimensional form 
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Display options 

The following display options are used in this report.  Unless stated to the contrary, no 

filtering or smoothing has been used except interpolation.  This process generates a 

median value in between each pair of measurements.  It has the effect of smoothing 

out large changes in values and reducing the unit size of the blocks in the display. 

 

Dot density: data are displayed as blocks of randomly placed dots where the density, 

or number of dots, depends on the value of the data at that point.  Usually, maximum 

and minimum cut-offs are chosen so data above the maximum appears totally black 

and data below the minimum, white.  Although this is the most popular form of 

display, multiple plots may be needed to show the full range of the data and it is 

difficult to know the true strength of an anomaly without referring to the raw data.  

This option is available in Geoplot. 

 

Shade: this is similar to dot density, but the readings are displayed as blocks of 

varying shades of grey or colour.  Features are seen as areas of light or dark colour on 

the printout.  This option is available in Geoplot and Geophys. 

 

Trace: this method presents data as horizontal stacked lines in which the height is 

given by the value of the data at that point.  The effect is similar to a 3 dimensional 

display and is particularly useful for looking at the relative heights of features and 

allows the full range of data to be viewed, showing the shape of individual anomalies. 

 

3-dimensional: this is viewed with Internet Explorer using the Chime plugin 

(originally designed to show molecules in 3 dimensions).  Data from Geoplot or 

Geophys is exported as an XYZ data file (i.e. x and y co-ordinates and a z co-ordinate 

proportional to the resistivity or magnetometry reading) This provides a 3 

dimensional view of a surface which can be rotated and resized, This option is only 

available with the Chime plugin and needs additional software to translate the XYZ 

data to the format required for molecular modelling. 

 

Interpretative drawing: this drawing is intended to highlight the archaeologically 

significant features and is usually annotated to show their relationship to other 

(surface and therefore visible) features.  It must be remembered that this drawing is 

totally subjective and open to interpretation. 

 

Presentation as a rule, geophysics pictures will follow this appendix.  Some may 

appear in the WAG Geophysics Records Sheet format, which includes additional data.  

Any interpretative drawings (together with relevant geophysics pictures) will be 

placed in the main body of the report, usually in the results or discussion section. 
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Figure 5  Original Resistivity plot superimposed on a site plan 
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