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1. INTRODUCTION 

1.1 Project Background 

1.1.1 AB Heritage Limited (hereafter AB Heritage) was commissioned by Cushman and Wakefield, 

to undertake a Gradiometer Survey of Land North of St George’s Hospital, Morpeth, 

Northumberland. AB Heritage elected to use their specialist contractor SUMO Geophysics to 

undertake the fieldwork, 

1.1.2 The work forms part of a suite of work to be included with a planning application for a 

residential development on the site.  

1.1.3 A Written Scheme of Investigation (WSI) was produced for the work (AB Heritage 2018), 

which was approved by Karen Derham, Assistant County Archaeologist for Northumberland 

County Council (NCC). 

1.2 Site Location & Description 

1.2.1 The site is located on the northern edge of Morpeth and bounded by farmland to the north 

and the hospital car park and grounds to the south. 

1.2.1 The site is located at approximately 62.5m above Ordnance Datum (OD). The topography of 

the land is undulating. The site rises to a highest point of approximately 69m at the centre of 

the site. The land in the eastern part of the site declines sharply toward the woodland and 

How Burn and is approximately 57m above OD at the eastern boundary. 

1.3 Geology & Soils 

1.3.1 The underlying bedrock on the site is Pennine Lower Coal Measures Formation - Sandstone. 

Sedimentary Bedrock formed approximately 318 to 319 million years ago in the Carboniferous 

Period. Local environment previously dominated by swamps, estuaries and deltas. 

1.3.2 The superficial geology at the site is Till, Devensian - Diamicton. Superficial Deposits formed 

up to 2 million years ago in the Quaternary Period. Local environment previously dominated 

by ice age conditions (BGS Geological Viewer, 2018). 

1.3.3 Soilscape 18: Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 

soils (CU 2019). 

1.4 Archaeological Background 

1.4.1 Previous work has been undertaken at the site in the form of an Archaeology Desk- Based 

Assessment (DBA) (AB Heritage 2017). The DBA noted that the site lies in an area of known 

archaeological activity. Excavations have taken place to the north of the site at Pegswood 

Moor Farm, and to the south of the new St Georges Hospital. The DBA therefore advised that 

the proposed development site has the potential for the survival of archaeological remains 

from the prehistoric period through to the medieval period. 
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2. METHODOLOGY 

2.1 Introduction 

2.1.1 Magnetometer survey was selected for the investigation of this site as this was deemed to be 

the most appropriate technique for the rapid assessment of a site in this geological setting. 

The survey was carried out using a Bartington Grad601-2 dual fluxgate gradiometer and was 

conducted in accordance with Historic England’s guidelines (2008). 

2.1.2 The survey was undertaken on the 9th and 10th of January 2019. Site conditions were 

generally good where the survey was possible. The temperature remained stable during the 

survey period with firm ground under foot.  

2.2 Method 

2.2.1 The survey grid nodes were established at 30m x 30m intervals using a Leica Viva RTK 

GNSS instrument. Positional corrections are provided for this system by SmartNet, which 

gives a precision of approximately 0.03m and therefore exceeds the Historic England 

minimum requirements for geophysical survey (2008). 

2.2.2 The Bartington Grad601-2 gradiometer system has two sensor tubes set at a horizontal 

separation of 1m; this allows for two lines of data to be collected simultaneously. The 

upgraded system has an effective sensitivity of 0.03nT. Data were collected at 0.25m 

intervals along transects spaced 1m apart using the zigzag method. This survey strategy is in 

accordance with Historic England’s minimum requirements for geophysical survey (2008). 

2.2.3 The survey data were subject to minimal correction processes using Geoplot. The processing 

functions used include:  

• Group Zero Median Traverse (GZMT): This was applied to remove minor variations 

between the two Bartington sensors. This method of processing prevents the removal of 

archaeological features that run in-line with the traverse direction. Thresholds of ±5nT 

were applied.  

• Zero Median Traverse (ZMedT): This was applied to all grids to remove minute variations 

between the two Bartington sensors left behind by GZMT. Thresholds of ±1nT were 

applied. 

• Zero Mean Traverse (ZMT): This was applied to grids dominated by ferrous responses 

where GZMT failed to remove sensor variations. Thresholds of ±5nT were applied. 

• Deslope: This was used on selected grids to correct minor grid edge discontinuities 

introduced by earlier processing steps. 

• Destagger: This corrects small errors in traverse position introduced by varying 

topography and ground cover. 

2.2.4 Further details of the survey equipment, fieldwork procedures and methods of processing are 

described in Appendix 1. 
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3. RESULTS & INTERPRETATION 

3.1 Introduction 

3.1.1 Ground conditions severely limited the area available for survey. In addition to several young 

tree plantations, a combination of tall weeds, dense tangled undergrowth, steep slopes and 

uneven ground rendered many parts of the site unsuitable for safe data collection. 

3.2 Probable / Possible Archaeology 

3.2.1 No magnetic responses have been recorded that could be interpreted as being of probable or 

possible archaeological interest. 

3.3 Uncertain 

3.3.1 In the areas less affected by magnetic disturbance (see below), a few isolated small discrete 

anomalies and linear trends have been identified. They do not form any obvious patterns that 

would suggest a specific origin. Although the wider regional context means that an 

archaeological origin cannot be dismissed entirely; on balance it seems more likely that they 

relate to the modern disturbance at the site. 

3.4 Magnetic Disturbance / Ferrous 

3.4.1 Ferrous and strongly magnetic responses predominate across the entire dataset. This 

magnetic disturbance reflects spreads of strongly magnetic material (iron, brick, cinders etc) 

deposited across the site, probably as a result of deliberate dumping. Utilising different 

plotting levels, several core areas (where the disturbance is most severe) have been 

identified. The main one of these coincides with the central mound. To the south of this, one 

small core zone displays a rectilinear pattern which might indicate deliberate infill of a former 

structure, though this interpretation is tentative. 

3.4.2 The levels of disturbance are such that they will have masked any underlying weaker 

responses, regardless of origin. 

3.4.3 A few discrete ferrous anomalies have been highlighted. These relate to modern surface and 

buried features, including several borehole caps. 
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4. DATA APPRAISAL AND CONFIDENCE ASSESSMENT 

4.1.1 Substantial late prehistoric / RB archaeological features would be expected to produce readily 

identifiable magnetic responses over the prevailing geology. In this instance however, the 

widespread magnetic disturbance will have masked any weaker anomalies, regardless of 

origin; this, together with the limited area available for safe data collection, has severely 

impacted a full assessment of the site’s archaeological potential. 
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5. CONCLUSIONS 

5.1.1 The whole of the area surveyed is dominated by magnetic disturbance, of presumed modern 

origin associated with the stockpiling of material from the St Georges Hospital site. The most 

severe area of disturbance coincides with a central topographic mound and is thought to 

reflect a deliberate dump of material. In the areas less affected by the noise, no anomalies of 

obvious archaeological interest have been identified. A few isolated discrete responses and 

trends are highlighted but their origin cannot be determined. 
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zppendixIzI8 TechnicalIInformationBIMagnetometerISurveyIMethod0IProcessingIandIPresentation

StandardsIwIGuidance

ThisIreportIandIallIfieldworkIhaveIbeenIconductedIinIaccordanceIwithItheIlatestIguidanceIdocumentsI
issuedIbyIHistoricIEnglandIbEHI611NHIbthenIEnglishIHeritageH0ItheI'harteredIInstituteIforIzrchaeologistsI
b'IfzI614FHIandItheIEuropeanIzrchaeologicalI'ouncilIbEz'I614KH)

GridIPositioning
ForI handI heldI gradiometersI theI locationI ofI theI surveyI gridsI hasI beenI plottedI togetherI withI theI
referencingIinformation)IGridsIwereIsetIoutIusingIaITrimbleIRNIRealITimeIKinematicIbRTKHIVRSINowI
GNSSIGPSIsystem)

znIRTKIGPSIbReal8timeIKinematicIGlobalIPositioningISystemHIcanIlocateIaIpointIonItheIgroundItoIaI
farIgreaterIaccuracyIthanIaIstandardIGPSIunit)Iz standardIGPSIsuffersIfromIerrorsIcreatedIbyIsatelliteI
orbitIerrors0IclockIerrorsIandIatmosphericIinterference0IresultingIinIanIaccuracyIofIRm841m)IznIRTKI
systemI usesI aI singleI baseI stationI receiverI andI aI numberI ofI mobileI units)I TheI baseI stationI re8
broadcastsI theI phaseI ofI theI carrierI itI measured0I andI theI mobileI unitsI compareI theirI ownI phaseI
measurementsIwithIthoseItheyIreceivedIfromItheIbaseIstation)IThisIresultsIinIanIaccuracyIofIaroundI
1)14m)

Technique Instrument TraverseIInterval SampleIInterval

Magnetometer WartingtonIGradIK1486 4m 1)6Rm

InstrumentationB WartingtonIGradIK1486
WartingtonI instrumentsI operateI inI aI gradiometerI configurationI whichI comprisesI fluxgateI sensorsI
mountedIvertically0IsetI4)1mIapart)ITheIfluxgateIgradiometerIsuppressesIanyIdiurnalIorIregionalIeffects)I
TheIinstrumentsIareIcarried0IorIcartImounted0IwithItheIbottomIsensorIapproximatelyI1)481).mIfromItheI
groundIsurface)IztIeachIsurveyIstation0ItheIdifferenceIinItheImagneticIfieldIbetweenItheItwoIfluxgatesI
isI measuredI inI nanoTeslaI bnTH)I TheI sensitivityI ofI theI instrumentI canI beI adjusted3I forI mostI
archaeologicalIsurveysItheImostIsensitiveIrangeIb1)4nTHIisIused)IGenerally0IfeaturesIupItoI4mIdeepI
mayIbeIdetectedIbyIthisImethod0 thoughIstronglyImagneticIobjectsImayIbeIvisibleIatIgreaterIdepths)I
TheIWartingtonI instrumentIcanIcollectI twoIlinesIofIdataIperI traverseIwithIgradiometerIunitsImounted
laterallyIwithIaIseparationIofI4)1m)ITheIreadingsIareIloggedIconsecutivelyIintoItheIdataIloggerIwhichIinI
turnIisIdailyIdown8loadedIintoIaIportableIcomputerIwhilstIonIsite)IztItheIendIofIeachIsiteIsurvey0IdataIisI
transferredItoItheIofficeIforIprocessingIandIpresentation)

/ataIProcessing
ZeroIMean
Traverse

ThisIprocessIsetsItheIbackgroundImeanIofIeachItraverseIwithinIeachIgridItoIzero)I
TheIoperationIremovesIstripingIeffectsIandIedgeIdiscontinuitiesIoverItheIwholeIofI
theIdataIset)

StepI'orrection
b/e8staggerH

WhenI gradiometerI dataI areI collectedI inI kzig8zagkI fashion0I steppingI errorsI canI
sometimesIarise)ITheseIoccurIbecauseIofIaIslightIdifferenceIinItheIspeedIofIwalkingI
onItheIforwardIandIreverseItraverses)ITheIresultIisIaIstaggeredIeffectIinItheIdata0I
whichI isIparticularlyInoticeableIonI linearIanomalies)IThisIprocessIcorrectsI theseI
errors)

/isplay
GreyscaleCI
'olourscaleIPlot

ThisIformatIdividesIaIgivenIrangeIofIreadingsIintoIaIsetInumberIofIclasses)IEachI
classIisIrepresentedIbyIaIspecificIshadeIofIgrey0ItheIintensityIincreasingIwithIvalue)I
zllI valuesI aboveI theI givenI rangeI areI allocatedI theI sameI shadeI bmaximumI
intensityH3I similarly0I allI valuesI belowI theI givenI rangeI areI representedI byI theI
minimumIintensityIshade)ISimilarIplotsIcanIbeIproducedIinIcolour0IeitherIusingIaI
wideIrangeIofIcoloursIorIbyIselectingItwoIorIthreeIcoloursItoIrepresentIpositiveIandI
negativeIvalues)ITheIassignedIrangeIbplottingIlevelsHIcanIbeIadjustedItoIemphasiseI
differentIanomaliesIinItheIdata8set)
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Presentation‘of‘results‘and‘interpretation

The‘presentation‘of‘the‘results‘includes‘a‘‘minimally‘processed‘data’‘and‘a‘‘processed‘data’‘greyscale‘
plot/‘Magnetic‘anomalies‘are‘identifiedx‘interpreted‘and‘plotted‘onto‘the‘‘Interpretation’‘drawings/‘

When‘ interpreting‘ the‘ resultsx‘ several‘ factors‘ are taken‘ into‘ considerationx‘ including‘ the‘ nature‘ of‘
archaeological‘ features‘ being‘ investigated‘ and‘ the‘ local‘ conditions‘ at‘ the‘ site‘ kgeologyx‘ pedologyx‘
topography‘etc/b/‘Anomalies‘are‘categorised‘by‘their‘potential‘origin/‘Where‘responses‘can‘be‘related‘
to‘other‘existing‘evidencex‘ the‘ anomalies‘ will‘ be‘ given‘specific‘ categoriesx‘ such‘as:‘ Abbey‘Wall‘ or‘
Roman‘Road/‘Where‘the‘interpretation‘is‘based‘largely‘on‘the‘geophysical‘datax‘levels‘of‘confidence‘
are‘ impliedx‘ for‘ example:‘ Probablex‘ or‘ Possible‘ Archaeology/‘ The‘ former‘ is‘ used‘ for‘ a‘ confident‘
interpretationx‘based‘on‘anomaly‘definition‘and/or‘other‘corroborative‘data‘such‘as‘cropmarks/‘Poor‘
anomaly‘definitionx‘a‘lack‘of‘clear‘patterns‘to‘the‘responses‘and‘an‘absence‘of‘other‘supporting‘data‘
reduces‘confidencex‘hence‘the‘classification‘Possible/
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InterpretationmCategories

Inmcertainmcircumstancesm,usuallymwhenmtheremismcorroborativemevidencemfrommdesk/basedmormexcavationm
dataRmverymspecificminterpretationsmcanmbemassignedmtommagneticmanomaliesm,formexampleTmRomanmRoadTm
WallT etcPRm andm wherem appropriateTm suchm interpretationsm willm bem appliedPm Them listm belowm outlinesm them
genericmcategoriesmcommonlymusedmin theminterpretationmofmthemresultsP

ArchaeologyL/
ProbableL
Archaeology

ThismtermmismusedmwhenmthemformTmnaturemandmpatternmofmthemresponses are clearlym
orm verym probablym archaeologicalm andm qorm ifm corroborativem evidencem ism availablePm
ThesemanomaliesTmwhilstmconsideredmanthropogenicTmcouldmbemofmanymageP

PossibleL
Archaeology

Thesemanomaliesmexhibitmeithermweakmsignalmstrengthmandm qmormpoormdefinitionTmorm
formmincompletemarchaeologicalmpatternsTmtherebymreducingmthemlevelmofmconfidencem
inm them interpretationPmAlthoughmthemarchaeologicalm interpretationm ism favouredTm theym
maymbemthemresultmofmvariablemsoilmdepthTmploughmdamagemormevenmaliasingmasmamresultm
ofmdatamcollectionmorientationP

IndustrialL/
Burnt-Fired

Strongmmagneticmanomaliesm thatTm duem tom theirm shapem andm formmorm themcontextm inm
whichmtheymaremfoundTmsuggestm thempresencemofmkilnsTmovensTmcornmdryersTmmetal/
workingmareasmormhearthsPmItmshouldmbemnotedmthatminmmanyminstancesmmodernmferrousm
materialmcanmproducemsimilarmmagneticmanomaliesP

FormerLFieldL
BoundaryL(probableL
ULpossible)

AnomaliesmthatmcorrespondmtomformermboundariesmindicatedmonmhistoricmmappingTmorm
whichmaremclearlymamcontinuationmofmexistingmlandmdivisionsPmPossiblemdenotesmlessm
confidencem wherem them anomalym maym notm bem shownm onm historicm mappingm butm
neverthelessmthemanomalymdisplaysmallmthemcharacteristicsmofmamfieldmboundaryPm

RidgeLULFurrow Parallelm linearm anomaliesm whosem broadm spacingm suggestsm ridgem andm furrowm
cultivationPm Inm somem casesTm them responsem maym bem them resultm ofm morem recentm
agriculturalmactivityP

AgricultureL
(ploughing)

Parallelm linearmanomaliesmorm trendsmwithmamnarrowermspacingTmsometimesmalignedm
withmexistingmboundariesTmindicatingmmoremrecentmcultivationmregimesP

LandLDrain WeaklymmagneticmlinearmanomaliesTmquitemoftenmappearingminmseriesmformingmparallelm
andmherringbonempatternsPmSmallermdrainsmmay leadmandmemptymintomlargermdiameterm
pipesT whichminmturnmusuallymleadmtomlocalmstreamsmandmpondsPmThesemaremindicativem
ofmclaymfiredmlandmdrainsPm

Natural Thesem responsesm formm clearm patternsm inm geographicalm zonesm wherem naturalm
variationsmaremknownmtomproducemsignificantmmagneticmdistortionsPm

MagneticL
Disturbance

BroadmzonesmofmstrongmdipolarmanomaliesTmcommonlymfoundminmplacesmwheremmodernm
ferrousmormfiredmmaterialsm,ePgPmbrickmrubbleRmarempresentPm

Service Magneticallym strongm anomaliesT usuallym formingm linearm features are indicativem ofm
ferrousmpipesqcablesPmSometimesmothermmaterialsm,ePgPmpvcR or themfillmofmthemtrenchm
canmcausemweakermmagneticmresponsesmwhich canmbemidentifiedmfrommtheirmuniformm
linearityPm

Ferrous Thismtypemofmresponsemismassociatedmwithmferrousmmaterialmandmmaymresultmfrommsmallm
itemsminmthemtopsoilTmlargermburiedmobjectsmsuchmasmpipesTmormabovemgroundmfeaturesm
suchmasmfencemlinesmormpylonsPmFerrousmresponsesmaremusuallymregardedmasmmodernPm
Individualm burntm stonesTm firedm bricksm orm igneousm rocksm canm producem responsesm
similarmtomferrousmmaterialP

UncertainLOrigin Anomaliesmwhichmstandmoutm fromm thembackgroundmmagneticm variationTm yetmwhosem
formm andm lackm ofm patterningm givesm littlem cluem asm tom theirm originPm Oftenm them
characteristicsmandmdistributionmofmthemresponsesmstraddlemthemcategoriesmofmPossibleL
Archaeology q Natural orm,inmthemcasemofmlinearmresponsesRmPossibleLArchaeology q
Agriculture;moccasionallymtheymaremsimplymofmanmunusualmformP

Wherem appropriatem somem anomaliesm willm bem furtherm classifiedm accordingm tom theirm formm ,positivem orm
negativeRmandmrelativemstrengthmandmcoherencem,trend:mweakmandmpoorlymdefinedRP
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AppendixTBT) TechnicalTInformation:TMagneticTTheory

DetailedTmagneticTsurveyTcanTbeTusedTtoTeffectivelyTdefineTareasTofTpastThumanTactivityTbyTmappingT
spatialT variationT andT contrastT inT theT magneticT propertiesT ofT soil(T subsoilT andT bedrock4T AlthoughT theT
changesTinTtheTmagneticTfieldTresultingTfromTdifferingTfeaturesTinTtheTsoilTareTusuallyTweak(TchangesTasT
smallTasTW4’ nanoTeslasT.nTwTinTanToverallTfieldTstrengthTofTPF(WWW .nTw(TcanTbeTaccuratelyTdetected4

WeaklyTmagneticTironTmineralsTareTalwaysTpresentTwithinTtheTsoilTandTareasTofTenhancementTrelateTtoT
increasesTinTmagneticTsusceptibilityTandTpermanentlyTmagnetisedTthermoremanent material4

MagneticT susceptibilityT relatesT toT theT inducedT magnetismT ofT aT materialT whenT inT theT presenceT ofT aT
magneticT field4T ThisT magnetismT canT beT consideredT asT effectivelyT permanent asT itT existsT withinT theT
Earth’sT magneticT field4T MagneticT susceptibilityT canT becomeT enhancedT dueT toT burningT andT complexT
biologicalTorTfermentationTprocesses4

ThermoremanenceTisTaTpermanentTmagnetismTacquiredTbyTironTmineralsTthat(TafterTheatingTtoTaTspecificT
temperatureTknownTasTtheTCurieTPoint(TareTeffectivelyTdemagnetisedTfollowedTbyTre)magnetisationTbyT
theTEarth’sTmagneticTfieldTonTcooling4TThermoremanentTarchaeologicalTfeaturesTcanTincludeThearthsTandT
kilns;TmaterialTsuchTasTbrickTandTtileTmayTbeTmagnetisedTthroughTtheTsameTprocess4

SiltingT andTdeliberateT infillingTofTditchesT andTpitsT withTmagneticallyTenhancedTsoilT createsTaT relativeT
contrastTagainstT theTmuchTlowerT levelsTofTmagnetismTwithinTtheTsubsoilT intoTwhichTtheTfeatureTisTcut4T
SystematicTmappingTofTmagneticTanomaliesT willT produceT linearTandT discreteT areasTofTenhancementT
allowingTassessmentTandTcharacterisationTofTsubsurfaceTfeatures4TMaterialTsuchTasTsubsoilTandTnon)
magneticT bedrockT usedT toT createT formerT earthworksT andT wallsT mayT beT mappedT asT areasT ofT lowerT
enhancementTcomparedTtoTsurroundingTsoils4

MagneticTsurveyTisTcarriedToutTusingTaTfluxgateTgradiometerTwhichTisTaTpassiveTinstrumentTconsistingTofT
twoT sensorsT mountedT verticallyT ’mT apart4T TheT instrumentT isT carriedT aboutT CWcmT aboveT theT groundT
surfaceTandTtheTtopTsensorTmeasuresTtheTEarth’sTmagneticTfieldTwhilstTtheTlowerTsensorTmeasuresTtheT
sameTfieldTbutTisTalsoTmoreTaffectedTbyTanyTlocalisedTburiedT feature4TTheTdifferenceTbetweenTtheTtwoT
sensorsTwillTrelateTtoTtheTstrengthTofTaTmagneticTfieldTcreatedTbyTthis feature(TifTnoTfieldTisTpresentTtheT
differenceTwillTbeTcloseTtoTzeroTasTtheTmagneticTfieldTmeasuredTbyTbothTsensorsTwillTbeTtheTsame4

FactorsTaffectingTtheTmagneticTsurveyTmayTincludeTsoilTtype(TlocalTgeology(TpreviousThumanTactivity andT
disturbanceTfromTmodernTservices4
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