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1 Survey description and summary

Type of survey: twin-sensor fluxgate gradiometer
twin probe earth resistance with parallel twin log mode 2(4F)
Date of survey: February and March 2012
Area surveyed: gradiometer survey 1.55ha
earth resistance survey 0.93ha
Lead surveyor: Ross Dean BSc MSc MA MIfA

Clients

MNational Trust, National Trust Regional Office, Killerton House, Broadclyst, Exeter, Devon
EX5 3LE

Site

Location: Land at Dumpdon Camp
Parish: Luppitt

District: East Devon

County: Devon

NGE: ST 17620401

Scheduled Monument:  SM 29661, HA 1018851
Section 42 licence: case number SLO0024405
OASIS number: substratl-122151

This survey was commissioned as part of a Natural England funded Higher Level Stewardship
Scheme. The site 1s a Scheduled Monument (National Monument Number: 29661) 1n the own-
ership of the National Trust. The brief was prepared by the National Trust in consultation with
Matural England and English Heritage.

SuIvey purpose
The purpose of the survey was to record the extent and the interpretation of potential buned

archaeological features as revealed by geophysical survey to inform the management and inter-
pretation of the hillfort.

Survey objectives
1. Complete a gradiometer and earth resistance survey across the whole interior followed

by an earth resistance survey 0.5ha in extent, selected as the most promising area to pro-
duce results.

2 Identify any magnetic and resistance anomalies that may be related to archaeological
deposits, structures or artefacts.

3 Within the limits of the techniques and dataset. archaeologically characterise any such
anomalies or patterns of anomalies.

4. Accurately record the location of the identified anomalies.

5. Produce a report based on the survey that 1s sufficiently detailed to mnform any subse-
quent archaeological investigation of the location and possible archaeological character
of the recorded anomalies.

Eesults Summary
Referring to figure 3 in appendix 1, both the gradiometer and earth resistance surveys show

evidence of possible past subdivision of the internal area of the hillfort. The anomaly patterns
concerned may reflect both stony banks or wall footings and ditches that have been disrupted
by later phases of ploughing across the site.

There 1s some evidence for ditches along the internal side of the mner ramparts and across the
mner side of the entrance. An alternative explanation 1s that these anomaly patterns reflect the
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later build-up of soils along the ramparts perhaps as a result of ploughing. However, the rele-
vant resistance anomalies in particular are well defined and some of these anomaly groups may
reflect a different phase of human activity at the site.

The gradiometer data contains evidence of possible human activity in the form of craft or in-
dustrial production such as iron production or pottery production on the eastern side of the in-
ternal area of the hillfort.

Standards

The standards used to complete this survey are defined by the Institute for Archaeologists
(2011). The codes of approved practice that were followed are those of the Institute for Ar-
chaeologists (2008 and 2009) and Schmidt (2002). The document text was written using the
house style of the Institute for Archaeologists (Institute for Archaeologists, undated).

2 Site description

Landscape
Dumpdon Camp 1s an Iron Age hillfort located at the southern end of a steep sided ridge at a

height of approximately 260m O.D. The hillfort defences enclose a separated tnangular-shaped
plateau. The northern side, easiest of approach. 1s most heavily defended with two substantial
ramparts and ditches separated by a wide berm. The other sides are protected by a single ram-
part and ditch and steeper slopes with the only original entrance being a single inturned en-
trance in the north east part of the site.

Land use

The southern part of the hillfort contains a plantation which probably dates from the early 19®
century. The plantation 1s separated from the rest of the lllfort mnterior by a low field bank
along which now runs a stock proof fence.

The interior of the hillfort has been ploughed in the past but 1s currently managed as permanent
pasture, grazed and cut for silage or hay

Geology
The site 15 located on a solid geology of Cretaceous Upper Greensand under clay with flints

and chert (in part Eocene) ( Institute of Geological Sciences, 1984)

Soils
The soils 1n the survey area are defined as typical brown earths of the Bromsgrove association
(Soil Survey of England and Wales. 1983). A typical soil profile 1s:

0-30cm:  dark reddish brown, stoneless sandy loam

30 - 60cm:  reddish brown. stoneless sandy loam; weak coarse subangular blocky struc-

fure

60 - 90cm:  reddish brown, slightly stony sandy loam; single grain structure

At90cm:  soft. weathered reddish brown sandstone

(Findley et al. 1983: 110).

Enown archaeclogical sites in the survey area
The Historic Environment Record used to create the summaries below was provided by Devon
County Historic Environment Service in March 2012.

HER records of sites within or immediately adjacent to the survey area:

1877 Dumpdon Hillfort; a small multivallate hillfort of late Iron Age date. Flat topped
and triangular shaped with two substantial ramparts and ditches on the northern
side and single ramparts on the east and west side.
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1878 Possible site of Luppitt Beacon. The visible mound was probably created by the
Ordnance Survey.

56629 Two pieces of tap slag found along a footpath 10m south of the car park on the
east side of Dumpdon hill. Elsewhere on the Blackdown Hills, this type of slag
has been found to date from Roman (1% century AD) to medieval periods.

Historical Landscape Characterisation
Rough ground with prehistoric remains: earthworks 1n this rough grazing ground, heathland or

moorland preserve the remains of a prehistoric landscape (Devon County Council, undated).

Previous archaeological investigations at the site
Small scale archaeological excavations in the area of the southemn plantation were undertaken

in 1990 after storm damage by tree fall (Todd. M., The Hillfort of Dumpdon, Devon Archaeo-
logical Society Proceedings No 50, 1992). The results of this and other observations led the
excavator to suggest that the hillfort was never completed or fully occupied (after Blaylock,
2011).
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3. Results, discussion and conclusions

The survey was designed to record magnetic and earth resistance anomalies. The anomalies
themselves cannot be regarded as actual archaeological features and the dimensions of the
anomalies shown do not represent the dimensions of any associated archaeological features.
The analysis presented below attempts to identify and characterise anomalies and anomaly
groups that may pertain to archaeological deposits and structures.

The survey methodology 1s presented in appendix 2. The steep sides of the ramparts in the en-
trance meant that achieving a high degree of positional accuracy on the earth resistance survey
traverses across these earthworks was impossible. While the east-west positioning was accu-
rate, it must be presumed that the north-south positioning could be out by as much as +/- 0.75m
on the rampart sides.

The reader 1s referred to section 4.

3.1 Results

3.1.1 Gradiometer survey

Figure 1 shows details of the interpretation of the gradiometer survey. Table 1 1s
an extract from a detailed analysis of the data provided in the attribute tables of
the GIS project on the accompanying CD-ROM.

Figure 1 and table 1 comprise the analysis and interpretation of the gradiometer
survey data.

The processed gradiometer data 1s presented in figure 4 and a plot of the unproc-
essed data can be found on the accompanying CD-ROM.

The magnetic contrast across the survey areas was sufficient to be able to differ-
entiate between anomalies representing possible archaeological features and back-
ground magnetic responses. Twenty-three anomaly groups representing potential
archaeological features or deposits were recorded as shown in figure 1.

Substrata 4



SISAJEUE EJED I2)2WIOTPEIS (] J[qEL

sp1rered pajeadas 3jqrssod] 1001

sjodip aqqrssod ¥

315 3T} 0 15371 3] iiAL TSET0S S0NS T diioIs Ajetione| T SiSodap el fEstpm| T Ieeamn JSEIOT o 3jqrssod| [

piitiot jirod Biij Siijesat 3jqrssod| fd

IHIOMIITES TUERS 13BdTTE] SATJEESU PNEE ic

SAfTEod 3jqissod| 07

S S SO AL PS4 5 o7 A S e LW -

Stitenofd Aq pajdiistp AiEpinoq piaif Hireq UoAS( 15wIo] SAfTEed Sjqrssod[ 6T 7101 a1

guTgshiofd Aq p1diustp ATEpuioq pjay JUeq UoAS( IS0II0] EINERETH 3[qissod] 617 81 01 1

Stiteofd A pajdiistp AEpiiiog piai jieq UoAS( 1SI6] SAfTEod Sjqissod[ 6T 81 L1 o1

SAnTEod 3jqrssod| 4

TSETI0 T 3qTEsad| Fi

SATTSed S[qssod £l

SATTsed 3jgissad| Fa

SRTGd SjgiEsod] o) il

SAnTsod 3[qrssod| 01

aAnTsod 3qrssod 6

.................................................................................................................................................. e S &

SEfTSGd SjqEssod[ "o e i

SRHTsod Sjqessod[ T E 5

SAHISed S[qissod] T O F € €

SATTES ST SEsod[ T e ¥

.................................................. e SaResal TS -

2P Tty =anisod 2[qssod 11 [

UEq JO 252 JE [10s 30 dn Ping Jo [Pyp 9P JESUILAIIY =anisod 21qssod Ic 1

20TIpIAR TONESTIANIETEYD Aymeyi2of Alewroue|  dnols

Smuoddns|  pouad) S|USUII0D [EJISO[0SETIE|  TOIO] AETHOUE SSE[2 AJEWIOUE| UOTJESIIA)OEIE palElosse| Afeumoue
6070T1 “woday
TOF0TOLT LS ¥ON

woaa( 1seq ‘widdn “durey nopdwngg je pue ang

sIsA[ene gjep faamg




ASojoaerare [enuajod
“moneiardiagur £aAmns 1219Wwotpels (] amsy

ot = = = = —
05 14 5k a

“yxa) 33w pEEapm A[Eayreads ssaum
53IEa] [ENH0[OFEYIIE T[N B[qIss0d aJETPUI 10T 0P
puE W—Oﬂﬂﬁ_ﬂh IE SI[ETOUE IUFIP 0F Posh S22 P[] +

Tq=17 Jou are

PEHET HETP
pmoIs sl A1ea jmesardal o) APy SIEmoTy f
‘peprodal ate LFoposeraie [enuaod
0} JUEAB[AI SA[ETONE A[U0 ‘SpUan Jo asnpeymesatday 7
ke e o i i
Tenmajad yuesardar pue [enotstioid are smonmRidEm Ty
5330

syaresed pajeadar “arqrssod

spuaa) [edSojoseraae [enuajod 1ajamorpers
(v "7) arodrp ayqrssod

SAIEMONE Paxmm “2qrssod E

SATEMIONE JSENUOD 43T “3[qissod 77777

Apewoue aanedau ‘ayqissod I
Arewoue aanisod “aqqissod I
Aewoue aaneSau Ay I
SSE[D ‘AuIe1o

ASopoaerpare enuajod 1ajamorpers

eare f2AmS IjamI0IpEIE —

PLEREl |

Y

N

607071 poday

10F0T9LT 1S WDON

woaa iseq ‘widdn “dwesy nopdumgg je poe
Aanmg seppworpern easiydoan [eardojoseyary oy

ynoreensqusipsasiqdoad ema
TTBLTIERLLO -qom
XDT £XT woas( ‘ProgpIg
[OH Preausay) ‘PRoN [HOH WeH el TeRIOH (]

7
- 0y
-




3.1.2 Earth resistance survey

Figure 2 shows details of the interpretation of the earth resistance survey. Table 2
15 an extract from a detailed analysis of the data provided in the attribute tables of
the GIS project on the accompanying CD-ROM.

Figure 2 and table 2 comprise the analysis and interpretation of the earth resis-
tance survey data.

The processed resistance data 1s presented in figures 5 and 6. A plot of the un-
processed data can be found on the accompanying CD-ROM.

The resistance contrast across the survey areas was sufficient to be able to differ-
entiate between anomalies representing possible archaeological features and back-
ground responses. Twenty-eight anomaly groups representing potential archaeo-
logical features or deposits were recorded as shown in figure 2.
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Discussion

The points discussed below are illustrated in figures 1 and 2. Figure 3 in appendix 1
presents the combined interpretations of the gradiometer and earth resistance surveys.

It should be noted that the Ordnance Survey map of the area shown in many of the fig-
ures shows only an approximation of the extant earthworks position and shape.

Mot all anomalies or anomaly groups characterised in this report are discussed below.
All anomaly groups are characterised in tables 1 and 2.

Possible subdivision across the site

Across the survey area a number of gradiometer and earth resistance anomaly patterns
hint at former subdivision of the interior of the hillfort. These are the gradiometer anom-
aly groups 4. 5, 6. 7, 8, 12, 13. 16, 17. 18 and 20 (figure 1) and the closely correspond-
ing resistance anomaly groups 45, 46 and 47 (figure 2). The gradiometer anomalies sug-
gest a pattern of distupted linear features. The resistance anomaly groups seem to reflect
more discrete possible features such as pits or large postholes although this is by no
means certain and they too may represent disrupted linear features. This distuption could
be due to later ploughing at the site. Of the anomaly patterns, the combined gradiometer
anomaly groups 3, 4, 5 and 6 and 16, 17 and 18 are of a pattern normally indicative of
the footings and ditches of former Devon Bank field boundaries.

No indications of field boundaries or other subdivisions of the hillfort mnterior are re-
corded on the 1842 Tithe Map or any of the later Ordnance Survey maps of the area.

Areas of possible archaeological activity

The large. irregular gradiometer anomaly groups 14 and 23 (figure 1) show a relatively
high contrast in anomaly patterns. Such groups can be indicative of past human activity
mvolving mdustrial or craft activities such as metal working or clay firing for pottery or
brick production. Within the context of these anomalies, 1t should be noted that pieces of
tap slag from early iron smelting have been found on the eastern skirts of the hill. Else-
where on the Blackdown Hills, this type of slag has been found to date from Roman (1%
century AD) to medieval periods (Blaylock, 2011).

Gradiometer anomaly group 19 is relatively mixed compared to the rest of the site and
may represent deposits of rubble from the possible former Devon Bank indicated by
groups 16, 17 and 18 (figure 1).

Entrance area and ramparts
The earth resistance survey completed over the entrance to the hillfort shows a more

complex set of banks and ditches than indicated by the extant earthworks. Some of this
complexity 1s likely to be the result of tree root action ( resistance anomaly 37 and possi-
bly anomaly 39, figure 2). The apparent return in resistance anomaly 35 may indicate a
genuine return in one of the ditches or the anomaly group may indicate the combination
of a ditch and the build-up of relatively loose, low resistance matenal in the entrance
over time.

Fesistance anomaly groups 27 and 43 (figure 2) are a puzzle. The anomaly group 27 1s
strongly indicative of a ditch and 43 could be indicative of a disrupted ditch or series of
large pits. If they indeed reflect such features then they run across the entrance on its
mnner side and are contrary to accepted wisdom about the construction of hillforts. Fur-
ther resistance anomaly groups also appear to reflect short or distupted ditches on the
inner side of the ramparts (resistance groups 26, 32 and possibly 49). A similar situation
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seems to be the case with the gradiometer anomaly groups 1, 2 and 11 (figure 1). Given
the evidence for past ploughing in the resistance and gradiometer data, it is possible that
all these groups represent the build-up of soils along the inner ramparts as a conse-
quence of ploughing. Alternatively, if some or all of the anomaly groups do represent
former ditches then 1t may be that the survey has highlighted evidence of a different
phase or phases of past human activity separate from the construction of the ramparts
still seen today as earthworks.

Gradiometer anomaly groups 3 to 8 and resistance anomaly groups 44 to 47 may repre-
sent linear features leading from the entrance (figures 1. 2 and 3). It 1s impossible to say
whether they are related archaeologically to each other or to the entrance but their rela-
tive positions invite further archaeological investigation.

Gradiometer anomaly group 22 (figure 1) and resistance anomaly group 52 (figure 2)
represent the mound on which an Ordnance Survey triangulation point 15 placed. While
both groups are indicative of a stony mound, there was no evidence of an other archaso-
logical feature 1 the vicimity of the mound.

Conclusions

Feferning to figure 3 in appendix 1. both the gradiometer and earth resistance surveys
show evidence of possible past subdivision of the internal area of the hillfort. The anom-
aly patterns concerned may reflect both stony banks or wall footings and ditches that
have been distupted by later phases of ploughing across the site.

There is some evidence for ditches along the internal side of the inner ramparts and
across the inner side of the entrance. An alternative explanation is that these anomaly
patterns reflect the later build-up of soils along the ramparts perhaps as a result of
ploughing. However, the relevant resistance anomalies in particular are well defined and
some of these anomaly groups may reflect a different phase of human activity at the site.

The gradiometer data contains evidence of possible human activity in the form of craft

or industrial production such as iron production or pottery production on the eastern side
of the internal area of the hillfort.
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4 Disclaimer and copyright

The description and discussion of the results presented in this report are the authors, based on
his interpretation of the survey data. Every effort has been made to provide accurate descrip-
tions and interpretations of the geophysical data set. The nature of archasological geophysical
surveying 15 such that interpretations based on geophysical data, while informative, can only be
provisional. Geophysical surveys are a cost-effective early step in the multi-phase process that
1s archaeology.

The National Trust will retain full copyright over information, reports and plans, and shall
have absolute control over the use and/or dissemination of that nformation and may not be
published 1 any form without NT consent. The National Trust will not unreasonably withhold
such consent.

Ross Dean, trading as Substrata, retains the right to be identified as the author of all project
documentation and reports as defined 1n the Copynight, Designs and Patents Act 1988 (Chapter
IV, 5.79).

5  Acknowledgements

Substrata would like to thank Shirley Blaylock of the National Trust for commissioning the
survey and for her advice and guidance throughout.

6 References

Blaylock, 5. (2011) Brief for a geophysical survey of Dumpdon Camp 2011, Unpublished Na-
tional Trust document, Broadclyst: National Trust

Clark, A. (2000) Seeing Beneath the Soil, Prospecting methods in archaeoclogy., London:
Routledge

Dean, R. (2011) A gradiometer and earth resistance survey method statement for a geophysi-
cal survey at Dumpdon Camp during 2011, Unpublished Substrata document

Devon County Council (undated) Historic Landscape Characterisation, [Online], Available:
hitp://gis.devon. gov.uk/basedata/viewer.asp?DCCService=hlc [28 March 2012]

Findlay, D.C.. Colbome, GIN_ Cope, D.W._, Harrod, TR., Hogan, D.V. and Staines, 5.
(1984) Soil survey of England and Wales bulletin 14 Soils and their use in south west England,
Harpenden: The Soil Survey of England and Wales

Gafney, C. & Gater, J. (2003) Revealing the Buried Past; Geophysics for Archaeclogists,
Stroud: Tempus.

Institute for Archaeologists (undated) [fd house sivle. [Online]. Awvailable: http:/
www_archaeologists net/sites/default/files/node-files/ifa_house_style pdf [29 March 2012]

Institute for Archaeologists (2011) Standard and guidance archaeological geophysical survey.
Reading: Author [Online], Awailable: http://www_ archaeologists net/sites/default/files/node-
files/Geophysics2010.pdf [29 March 2012]

Institute for Archaeologists (2009) Cade of conduct. Reading: Author [Online]. Available:
http://www_archaeologists net/sites/default/files/node-files/code_conduct pdf [29 March 2012]

Substrata 12



Substrata

Institute for Archaeologists (2008) Code of approved practice for the regulation of contrac-
tual arrangements in archaeology. Reading: Author [Online], Awvailable: http:/
www_archaeologists net/sites/default/files/node-files/ifa_code practice pdf [29 March 2012]

Institute of Geological Sciences (1984) Geological Survey of Great Britain (England and
Wales) Sidmouth Sheet 326 & 340 Solid and Drift Edition 1:50 000 Series. Southampton:
Ordnance Survey

Schmidt, A. (2002) Geophysical Data in Archaeology: A Guide to Good Practice, ADS series
of Guides to Good Practice. Oxford: Ozbow Books [Online]. Available: http:/
guides archaeologydataservice.ac.uk/ [10 January 2012]

Soil Survey of England and Wales (1983) Soils of South West England Sheer 5 1:250 000,
Southampton: Ordnance Survey

13



Appendix 1 Supporting plots
General Gudance

The anomalies represented in the survey plots provided in this appendix are magnetic or earth
resistance anomalies. The apparent size of such anomalies and anomaly patterns are unlikely to
correspond exactly with the dimensions of any associated archaeological features.

A rough rule for interpreting magnetic anomalies 1s that the width of an anomaly at half its
maximum reading 15 equal to the width of the buried feature, or its depth if this i1s greater
(Clark, 2000: 83). Caution must be applied when using this rule as 1t depends on the anomalies
being clearly identifiable and distinct from adjacent anomalies. In northern latitudes the posi-
tion of the maximum of a magnetic anomaly will be displaced slightly to the south of any asso-
ciated physical feature.

A rough rule for interpreting resistance anomalies is that if an x-y trace 1s drawn of the resis-
tance over an anomaly, then the width of an anomaly at half 1ts maximum height 1s equal to the
width of the buried feature. Caution must be applied when using this rule as it depends on the
anomalies being clearly identifiable and distinct from adjacent anomalies and it should be
noted that the relationship between change in resistance response and depth is not linear
(Gaffney and Gater 2003, 112).
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Appendix 2 Survey methodology

Table 3: survey methodology

Documents
Brief and minimum specification: supplied by the National Trust (Blaylock, 2011)
Project design: Dean (2011)

Methodology

1. The work was undertaken in accordance with the project design. The geophysical
(gradiometer) survey was undertaken with reference to standard guwdance provided by the
Institute for Archaeologists (2011) and Schmadt (2002).

2. The survey used a temporary survey grid accurately positioned using a suttable DGPS system,
co-registered to the Ordnance Survey National Grid using a digital map. The survey gnd was
composed of continuous 30m by 30m sub-gnids. The survey grid location information and gnid
plan was recorded as part of the project in a suitable GIS system.

3 Data processing was undertaken using appropriate software, with all anomalies being digitised
and geo-referenced. The final report included a graphical and textual account of the techniques
undertaken, the data obtained and an archaeoclogical interpretation of that data and conclusions
about any likely archaeology.

Grid

Method of Fixing: DGPS set-out using pre-planned survey gnids and Ordnance Survey coordinates.
Composition: 30—metre by 30-metre gnids

Recording: Geo-referenced and recorded using digital map tiles.

Traverse Orientation: gnid north

Data processing, analysis and presentation software
DW Consulting ArcheoSurveyor2

ArcGIS 93

Golden Software Inc. Surfer §

Autodesk AutoCAD 2004LT

Microsoft Corp. Office Publisher 2003.

Gradiometer survey equipment and data capture
Instrument: Bartington Instruments grad601-2, Firmware: version 6.1
Sample Interval: 0.125-metres, Traverse Interval: 1-metre, Traverse Method: zig-zag

Earth resistance survey equipment and data capture

Instrument: Geoscan Research RM15/MMPX15 twin probe earth resistance with parallel twin log
mode 2(4P), Firmware: RM15 Adv. 30000 Version 2.00

Sample Interval: 1-metres, Traverse Interval: 1- metre, Traverse Method: zigzag

Earth resistance instrument settings:

Gain: x 1 Hardware: PAS
Current: 1 mA Interface: MPX15
Fregquency: 137 Hz Log mode: parallel twin

Parallel reads: 2(4P)
Output voltage: 40V
Auto-log speed: medium Baud rate: 9600
High pass filter: 13 Hz Data separator: no space
Mains frequency: 50 Hz
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Appendix 3 Data processing

Table 4: survey data processing - gradiometer processed data metadata (figure 4)

Software: DW Consulting ArcheoSurveyor2 v 2.5.11.0

Stats

Max: 24477

Miin: -243 84

Std Dev: 6.51
Mean: 0.18
MMedian: 0.00
Surveyed Area: 1.5498 ha

Processes: 6
1 Base Layer
2 Clip at4.00 5D
3 De Stagger: Grids: dgl0.xgd dgl8.xgd dgll.xgd dg17 xgd dgl12 xgd dgl5+dgl6 xgd dgl3 xegd
dgl4 xgd Mode: Both By: -6 intervals
4 De Stagger: Grids: dg19 xgd Mode: Both By: -6 intervals
De Stagger: Gnds: dg26.xgd dg27.xgd Mode: Both By: -6 intervals
6 DeStripe Median Sensors: All

Lh

Table 5: survey data processing - earth resistance processed data - high pass filter metadata (figure
5)

Software: DW Consulting ArcheoSurveyor2 v 2.5.11.0

Stats

Max: 19874
Miin: -116.57

Std Dev: 21.19
Mean: 1.02
MMedian: -1.93
Surveyed Area: 0.934 ha

Processes: 4
1 Base Layer
2 Despike Threshold: 1 Window size: 3x3
3 Clip from 60.00 to 330.00 Ohm
4 High pass Gaussian filter: Window: 21 x 21
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Table 6: survey data processing - earth resistance processed data metadata (figure 6)

Software: DW Consulting ArcheoSurveyor2 v 2.5.11.0

Stats

Max: 330.00
Miin: G60.00

Std Dev: 39.01
Mean: 107.59
MMedian: 946.81
Surveyed Area: 0.934 ha

Processes: 3
1 Base Layer
2 Despike Threshold: 1 Window size: 3x3
3 Clip from 60.00 to 330.00 Ohm

Substrata
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Appendix 4 Geophysical surveying techniques

1

Introduction

Substrata offers magnetometer and earth resistance surveying. We also provide other archae-
ology-specific geophysical surveys such as ground penetrating radar and resistivity. The par-
ticular method or combination of methods used depends on local soil conditions and the survey
requirements. These methods are capable of delivering fast and accurate assessments of the
archaeology of both large and small sites. The gradiometers (a type of magnetometer) and re-
sistance meters emploved are sensitive to depths of between 0 and 1.5m below ground level,
with maximum sensitivity at depths of 1m or less.

Magnetometer surveying

MMagnetometer surveying is used to detect and map small changes in the earth's magnetic field
caused by concentrations of ferrous-based minerals within the soil and subsoil, and by magnet-
1sed materials buried beneath the surface. While most of these changes are too small to affecta
compass needle, they can be detected and mapped by sensitive field equipment. During sur-
veys the different magnetic properties of top-soils. sub-soils, rock formations and archaeologi-
cal features are recorded as varations against a background value. Subsequently magnetic
anomalies resulting from potential archaeology can be identified and interpreted. Identifiable
archaeological features include areas of occupation, hearths, kilns, furnaces, ditches. pits, post-
holes, ndge-and-furrow, timber structures, wall footings, roads, tracks and similar bunied fea-
fures.

A gradiometer 1s a type of magnetometer and 1s sensitive to relatively small changes in the
earth's magnetic field. Substrata uses two types of gradiometer both specifically designed for
field wse by archaeologists. Our primary surveying instruments are Bartington Grad601-2
(dual sensor) fluxgate gradiometers with automatic data loggers. We also use a Geoscan FM36
fluxgate gradiometer with the option of either manual or automatic sampling triggers. The
Bartington gradiometers provide proven technology in archaeological magnetic surveying and
offer fast, accurate set-up and survey rates. The Geoscan FM36 provides an effective, if older,
solution when surveys are required within woodland and other areas of limited accessibility.

Earth resistance surveying

This method measures changes in the electrical resistance of the ground being surveyed. In
practice, differences in the electrical resistance of materials facilitates the detection and mter-
pretation of masonry and brick foundations, paving and floors, drains and other cavities, large
pits, building platforms, robber trenches, timber structures, ditches, graves and similar buned
features.

Resistance to electrical current flow in the ground depends on the moisture content and struc-
ture of the soil and other materials buried beneath the surface. For example, the higher the
moisture content of a soil, the less resistant 1t 1s to electrical current flow. A ditch completely
buried beneath the present ground surface 1s likely to have an infill soil different to that sur-
rounding the ditch in terms of compactness and composition. As a result, the soal filling the
buried ditch will retain moisture in a different way to the surrounding soil which means 1t will
have an electrical resistance at variance with the surrounding environment. By passing a small
current through the ground it 15 possible to detect, record, plot and interpret such changes in
electrical resistance.

For earth resistance surveying Substrata uses the Geoscan Research RM15 multi-probe resis-
tance meters and purpose-built automatic data-loggers. The MPX15 multi-probe facility can be
used to speed up standard surveys and 1t 1s also useful when simultaneous multiple-depth analy-
515 15 required.
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