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Any Farm, Anywhere, Anyshire
Report on Geophysical Surveys 2010

1 Summary

These surveys were carried out to locate features for further investigabrder to
assess their condition. Magnetometry located features in both locations although in
area 1 resistivity produced better results whilst the magnetometeilyettasin area

2. A series of rectangular pit-like features and some ditches were lacateshil. In
area 2 a large ditched enclosure was located and anolmalies which mary Agd

hut gullies.

2 Introduction

The purpose of the survey was to assess areas of cropmarks as part of an agri-
environment scheme funded by Natural England in order to establish their location
for trial trenching.

Area 1, centred on AA 1111 2222, is in a relatively flat area close to the river None.
The geology there, we are advised, is sand and gravel over bedrock of the Great
Oolite group. Our observations are that this is an area where tlaesansly

limestone gravel which has a thick dark soil overlying it in places.

Area 2, centred on AA 1112 2223, is a relatively flat area on the hill top sloping
downwards to the north. We are advised that this is clay and sand over Gault clay and
Upper Greensand. Our observations are that this is a clayey silt with large aofounts
guartzite cobbles and rounded stones which appear to be in bands on the surface.

Area 1 is the site of a xxxx shown ofl ddition Ordnance Survey maps and also the
location of a rectangular crop mark and area 2 is the location of an undated sub-
rectangular enclosure. Neither area is a Scheduled Ancient Monument.

We also understand that the local Society has carried out work in this achawelsi
published in xxxxx, 1881 ppl-11.

Whilst surveying we found that molehills in area 1 have pieces of (presumably
Welsh) roof slate and just to the north of the survey area examination of a recent
scrape indicated that there is a layer containing ceramic roof tile sowoher 50cms of
apparently clean gravel.

In area 2 only a single pottery sherd was seen which appeared to be Roman.

The surveys took place between xxxx and xxxx 2010 when there had been a 3 week
dry period which ended with showers during the final 2 days. Area 1 was a set aside
area which had recently been cut and area 2 was spring barley which was approx
40cms high.



3 Methods

Both areas were surveyed with both magnetometry and earth resistance.

Grids were set out using a differential gps which is normally accurate ® 3@rms.
The positions of the grids were then measured to posts which were put in the field
boundaries.

For the magnetometery a Bartington Grad 601/2 fluxgate gradiometer was used

which has a metre separation between its upper and lower sensors and collacted dat
at a 1metre line interval and 4 readings per metre along each line. The siatémce
survey used a TR Systems resistance meter in twin probe array with 0.5metre
separation of mobile probes. This collected data at a 1metre intervalialesd |

metre apart.

Both survey methods had the equipment hand carried by someone walking along lines
with markings every metre.

All grids were surveyed with the start in the south western corner andsthiengr

going northwards and used a zig zag method of collection.

To process the data we use a specialist programme, ArcheoSurveyor.
The following principal processes were used:-

Magnetometry

Base Layer

De Stagger: Grids: All Mode: Both By: -3 intervals

DeStripe Median Traverse: Grids: All

Clip at 1.00 SD

Clip at 1.00 SD

Interpolate: Match X & Y Doubled.

Clip at 2.00 SD

No ok~ wNBRE

Resistivity

Base Layer

2 Despike Threshold: 1 Window size: 3x3
3 Despike Threshold: 1 Window size: 3x3
4 Despike Threshold: 1 Window size: 3x3

H



4 Results

Area 1

Magnetometry. See fig 10.8

1 — Rectangular area of high readings. This may be an old gravel pit which has
ceramic building materials or similar in its fill.

2 — Narrow band of low magnetic response. This may well be a modern tractor rut or
similar where the depth of the rut has caused a weakening of the magnetic signal
detected as the sensor was at a higher level over the rut than it was over the ground on
either side of the rut.

3 — East-west patch of high readings. This could be a ditch or similar which has had
demolition material or similar put into its fill.

4 - East-west lines of enhanced response - these could be ditches.

5 — Irregular area of high response. This could be near a gate to the field and could be
where stones have been dumped to prevent the area becoming to muddy.

6 — Slight east-west low anomalies. This could be the edge of a small pit.

Resistivity. See fig 10.9

1 - There is an inference that anomalies to the east of this north-southfinérdih
those to its west. This may have been a boundary of some sort.

2 - Area of low resistance. Possibly a gravel pit or similar.

3 — Probable broad ditch which is best seen on the colour plan.

4 - East-west line of high resistance — possibly the edge of a ditch. The trace plot
(10.7) indicate that this could bend and form the western side of ditch 3.

5 — East-west area of low resistance — possibly a ditch which cuts other grealtd
pit anomalies.

6 — 2 small square pits approx 6m square. Purpose unknown as they could be gravel
pits or pits dug to deposit the towns rubbish into.

Area 2

Magnetometry. See fig 11.6.

1 — An area of possible small hollows — these could be tree throw holes or similar.
2 — Possibly plough or similar agricultural marks.

3 — Enclosure ditch.

4 — Iron pipe.

5 — Possible Iron Age house gullies or similar.

6 - Area of high readings in separate ditch.

7 — Another house-like enclosure ditch.

The area adjoining the north eastern boundary of the survey area is at the edge of the
field and here the putative Iron Age houses are less clear as they may have been
damaged by vehicle rutting in the area or by earth moving when the nearby pond was
dug.

Resistivity. See fig 11.7.

1 — Possibly agricultural ridge and furrow or similar.
2 — Enclosure ditch.

3 — Large low resistance areas. Origin unknown.

4 — Ditches of which 2 do not show magnetically.
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The area generally had high resistance to the centre and south east anal floever t
north and west. The variable geology gave variable contrast to the features which thus
varied in detectability. High pass filtering did not improve the clarity of the.plots

5  Conclusions

These surveys located features well and in area 1 gave an indication of the complexity
of the pits in that area. The north-south alignment of many of those features was
parallel to the lines along which magnetometery data was collected.ppaiara to

have resulted in the eastern and western edges of those anomalies not being identified
very well as the data was collected in 4 readings per metre on one axis but only 1
reading per metre in the other.

The large ditch alongside the hedge on the eastern side of the survey area could
contain a depth of stratigraphy and waterlogged deposits which could shed some light
on the sequences here.

The east - west ditches could be investigated, particularly where they haye highl
magnetic fills and the pit-like features, particularly the small squaremagshow

whether these were gravel pits or had some other use.

In area 2 previously unknown probable Iron Age house gullies were found and

another main ditch with an area of high magnetic response was identified. Here the
dry stony soil did not give as good resistivity results as one would expect in damper
conditions.

Here the date and preservation of the main enclosure could be establishedit Whilst
would be good to ascertain the relationship between the Iron Age houses and the main
enclosure this may be best dug by hand rather than mechanically as that area may
already have been damaged and as the relationship may be of featuresigespecti

rather than cutting each other.

Roger Ainslie

1 xxxx 2010

6 Disclaimer

Any geophysical survey will not be able to detect small features and those, such as
graves, which have fills similar to the ground from which they were dug. Some soils
show magnetic anomalies better than others and here the resistivity suatey loc
remains which are invisible magnetically.

In general if geophysics hasn’t found anything it does not mean that there is nothing
there.

For more detail on this please refer to the English Heritage guidelines bywAndre
David.

We do not claim any expertise in the historical background of the survey area and
cannot therefore accept any responsibilities in this respect.

7 Acknowledgements

We would wish to thank xxxx for cutting the vegetation in area 1 to enable that area
to be surveyed.



8 Location Plans
(OS based general plan omitted from this version)
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9 Grid Order

Area 1 Grid locations Area 2 Grid locations
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10 Areal Plans
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11 Area 2 Plans
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12  Appendices — Technical details of methods angpewent

Magnetometry

A magnetometer is designed to detect variations in the Earths magnetic fiedd. The
variations occur where the field has been changed by factors such as iron pipes and
features of archaeological interest. To be detected these features have tertain
properties. They have to contain iron which can be magnetically enhanced by human
settlement. The larger the difference the better it can be detected. Thiseznéahc

can be by being burnt or it can be caused by microbes which by some process tend to
concentrate magnetic material. The two factors necessary arethdmehave iron in

the soil and for this to have been changed where human activity (or bacteria) has
altered it.

It is therefore very unlikely that features will be detected which are matieseely

of oolitic limestone or chalk as these deposits contain very little iron. Evleerd

has been a lot of human activity there has just not been the iron there forithigt act
to enhance. Fortunately the topsoils on chalk soils often have quite strong magnetic
characteristics so they can reveal ditches and other features which are thé int
underlying chalk. It is this difference in one area having magnetically enhawited s
and others not having it which is detected. A road surfaced with limestone over an
iron rich topsoil would similarly show as that area would have less magnetic
enhancement than the surrounding soils.

The theory is all very well but the practicalities are a bit more diffidiile main

problem is that the earth has a magnetic field of approximately 47,000 nanoTesla
whilst the features which we are seeking to detect have a difference hbove t
background level of 0.5 to 10 nanoTesla. Things are complicated further by the
magnetic field then changing during the day and by magnetic fields caused by railway
trains, electricity pylons and other factors changing as well. In order to seek to
overcome these problems the sensors which are used are put in gradiometer mode
which means that they are mounted as pairs with one above the other. Our equipment
has the sensors separated by 1 metre but other manufacturers make equipment where
the separation is 0.5 metres. What happens then is that the earth’'s magdesc fiel
detected by both sensors but only the bottom one also detects most of the reading
caused by archaeological features. The readings from the top sensor areiealtpmat
deducted from those of the bottom sensor and this gives the reading which should
approximate to the reading of the archaeological features.

A magnetometer will detect ditch - like features better than it catidshallow

spreads even of the same volume. The orientation of the survey traverses can be of
importance as the processing used to remove striping caused by minor balancing
errors in the sensors can also remove some of the data from the archaeological
features. It is therefore best to have a grid at an angle to the expectatsnextiaar

than being on the same alignment.

Magnetic anomalies are difficult to detect at the best of times arairtbent which

can be detected declines with the distance between the anomaly and the sensor.
Therefore it is important to have the sensors low enough to maximise data from
archaeological features whilst avoiding confusion caused by minor ferrousainater

on the ground and also avoiding the sensors being caught in vegetation. We tend to
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carry ours with the bottom sensor approx 20cms from the ground surface. The
equipment can therefore detect small shallow anomalies or deep ones provided that
they are large. Alluvium covering weak archaeological anomalies can therei&ee
them undetectable

Earth Resistance (also known as Resistivity)

This is, in theory, the simplest method as it relies on detecting the elemsstance

of the soil. In practice this is a bit more complex as it has been found that if you jus
place two probes into the ground then the current between them will change as the
ground around the terminals becomes polarised. Then if you then stick the probes into
the same area again you get a different reading. This is caused by the coneen betw
the soil and the probes changing each time as different surface areas of grains touc
the surface of the probes. To overcome this various arrays of probes have been
developed but these rely on the current being sent via one set of probes and read by
another set. There are various arrays such as Wenner, Schlumberger, pole- pole and
Twin. The most commonly used are twin and pole- pole both of which involve

having a pair of remote probes at least 15 metres away from the area beingdsurveye
(assuming 0.5 metres between the probes in the survey area). For twin the remote
probes are spaced approx 0.5metres apart and this is increased to over 15metres for
pole-pole.

Earth resistance is largely dependent upon the moisture content of the soil bs a ditc
will often have silts which retain moisture whilst the natural soil around mayobe
freely draining. Of course the opposite can happen, as rubble filled ditches can be
more freely drained than the surrounding soils. Similarly walls tend to beadder

give higher resistance values than the soil around them.

Various pieces of equipment are used which can give between one and four readings
at a time. Our equipment unfortunately only takes one reading at a time. Usually these
have probes which are separated by 0.5 metres which can give a depth of reading of
almost 1 metre-depending upon soil conditions and probe array. A 1 metre separation
between the probes in the survey area, (the mobile probes), can go even deeper.

This method is good for finding walls but has the drawback of being far slower than
magnetometery-about one third of the speed at best. The data often needs less
processing than magnetometery data although high pass filtering can be useful to
remove the effects of geology on a site, and de-spike used to remove the effect of the
occasional poor reading caused by the probes hitting stones on the soil surface. The
other main drawback of this method is that as it is greatly influenced by the amount of
moisture in the soil. In the summer soil conditions can be too dry to get good results
and in the winter the opposite can be the case. Often, however, something shows at
most times of the year, it is just that at optimum times the clarity of thedsas far

better. In some areas, particularly urban areas, there are electnieatswhich have
leaked into the earth or are there as part of the electricity transmissiem sysese

can badly affect the readings and filtering them out lengthens the time takeryto ca

out the survey.

Interpreting resistivity results can have its problems which include:-

Wallls usually have high resistance but robbed out walls can have low resistance.

21



Ditches usually have low resistance but if they are filled with rubble or gitasAgl
can have high resistance.

Paved surfaces can resemble broad walls but sometimes the paving ponds
groundwater creating a low resistance area.

Processing
Magnetometry

We use the programme ArcheoSurveyor to process the data. In general one should
avoid over processing as it can create spurious features. However the poésence
large anomalies caused by iron pipes means that the data has to be clipped as
otherwise the plots would show little more than the largest anomalies.

After clipping a zero mean traverse is used which removes striping in the geticau
by the magnetometers not being balanced with each other and going out of balance
during a survey. Magnetometers are balanced at the start of work and at lurtehtime
reduce the drift and in hot weather even more frequently. That being said, these
magnetometers are far more stable than their predecessors.

The next process is destagger. This removes the zig zag effect of delaysat tife st
walking lines and sensoror logger lags. As we use a marked string to ensure the
location of each reading these are fairly constant although sloping and bumpy ground
can cause variations. Despike is used to remove interference from iromudails a
similar debris.

Resistivity

This generally needs less processing. Clipping and de-spiking can stop occasional
high readings caused by poor contact from distorting the survey plot. Edge matching
can also reduce distortions caused when grids have been surveyed in different days
with different amounts of soil moisture.

General

The relatively recent availability of automatic data logging, reasonably priced
computer memory and processing software has made it possible to survey far large
areas than were previously practicable.

Further Reading

The best reference book on thisSiseing Beneath the Sbif A. J. Clark, 1990. Other
books by | ScollaArchaeological Prospecting and Remote SenSlambridge

University Press 1990 and by Gaffney and GR&vrealing the Buried Pa$empus,

2003 are also useful. Andrew David’s gui@eophysical survey in archaeological

field evaluationEnglish Heritage, 2008 gives a very good overview of techniques and
what to expect in reports. Our website www.archaeologicalgeophysicsgieask
examples of sites and other details.
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