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IUGS Initiative on Forensic Geology

Forensicgeology,alsoknownasW¥ 2 NBY 2 a4 OarPAGC 8 @ 2 NIy &ppliCadiand of geologyto policing
andlaw enforcementwhichmay potentiallybe applicableto a court of law.Q

In 2006 Dr LauranceDonnelly establishedthe GeologicalSocietyof London, ForensicGeosciencesroup and
becameits first chair In 2009, he then establishedthe IlUGSWorking Groupon ForensicGeology In 2011, this
workinggroup evolvedinto the IlUGSnitiative on ForensidGeologW(IFG) IUGSFGis the first internationalgroup
for the globaladvancemenbf forensicgeology

Whed N2 dinaRnRbetweensomegeologistsand law enforcementand police officers Whetherthe groundis
beingexploredto locate mineralresourcesjnvestigatedto providethe geotechnicabarametersand geohazards
assessmentsr searchedo locateconcealedllicit itemsor victims an understandingof the geologyis essential

The expertiseprovided by a forensicgeologistis generallyregardedto fall into the three following categories
groundsearchfor burials,crime sceneexaminationandgeologicatrace evidencerecoveryandanalysis

ThelUGSnitiative on ForensidGeology(IFGwaslaunchedat the 62"d ExecutiveCommitteemeetingof the IUGS,
at UNESCG@eadquartersjn Paris,Francepn 22 February2011

Theaimof IUGSFGisto developforensicgeologyinternationallyand promote its applications
Theobjectivesof the IUGSFGareto:

1. Collateand disseminatedata and information on forensicgeologyappliedto policingand law enforcement,
criminal,environmentaland civil investigations

. Promoteinternationalmeetings,seminarsconferencesandtraining;
. DevelopaW/ 2 Y Y ioiact & @ificipaladviserscollaboratorsandactiveparticipants

. Developan international network wherebyeachW Y S Y ol Bidfas a principal contactin their respective
countryfor the collationanddisseminatiorof information on forensicgeology

. Collate,makeavailableand where appropriatereviewany existingdocumentationand publicationsin forensic
geology and

6. Produceadocumentendorsedby the IUGSCommitteeto be called W Guideto Forensi®@ S 2 f.2 3 & Q

The lUGSIFGCommitteecomprisesrepresentativesrom major geographicalegionsof the world and includes
specialistsfrom academia, industry, consultancy, operationally based forensic geologists, the police, law
enforcementagenciesandforensicorganisations

The IUGS Initiative on Forensic Geology Committee

A homicide grave in clay (Schneck, in Donnelly et al 2020 (pending)
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Geologicalassessmenbf intelligence (Shroder200, in Donnellyet al.,
2020(pending))

The Scene

A forensicgeologistanaybe requiredto assistthe law enforcementinvestigator,crime scenemanageror forensic
scientiststo examine a crime scene to collect geologicalsamplesand provide interpretations of the saill,
sediment,rocks,and man-madematerials

Thismay include a variety of exhibitsthat have been seizedby law enforcementas part of an investigationto
provide evidence Themethodologiedfor the recoveryof geologicalsamplesfrom crime scenesand exhibitsare
discussed Information is provided on exhibits handling, the recovery of geologicalevidencefrom clothing,
footwear, motor vehiclesand other exhibits All of thesehavethe potential to supportor comprisea caseif not
properlyundertakenin aforensiccapacity

Forensic geology training (Ruffell and Donnelly)

Geologicalrace evidencemay be required to determine if there may be a comparisonbetween two or more
samplesto determine if they originated from the same source or not. Geologicaltrace evidence may be
transferred onto the body, personor the clothing of a victim or offender or an associatedtem/object. Thisis
basedon the principledevisedby Dr EdmondLocard(187 71966 on the premisethat whentwo itemsor objects
meet, everycontactleavesandtrace; this maybe beyonddetectionor shortlived, but neverthelesghat transfer
hastakenplace Whengeologicakrace evidenceis interpreted by an experiencedorensicgeologistthis canhelp
with crime reconstructionand may be admissiblein a court asevidenceto assista prosecutionor defencecase
Theaim may be to help determineif there couldbe an associatiorbetweenthe samplescollected Therangeof
fundamentaland sophisticatedaboratorytechniqguescommonlyusedby a forensicgeologistare outlined.

Recovery of geological evidence (Donnelly)
When geologicaltrace evidenceis interpreted by an experiencedforensic geologistthis can help with crime

reconstructionand may be admissiblein a court as evidenceto assista prosecutionor defencecase Theaim
may be to help determine if there could be an associationbetween the samplescollected The range of
fundamentaland sophisticatedaboratorytechniguescommonlyusedby a forensicgeologistare outlined.

The gene ratio of leachate during human decomposition (Donnelly, in Donnelly et al., 2020, pending)

Body in shallow grave
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Conceptual Hydrogeological Model (CHM) for a shallow, unmarked, homicide :grave (Donnelly 1994, in Donnelly & Harrison 2010,)

The Sample

Geologicaltrace evidence involves the collection, analysis, interpretation, presentation and explanation of

geologicalevidence Traceevidencemay be transferred onto the body, person or the clothing of a victim or

offender or onto vehiclesor other objectsfrom and to a crime scene This,when interpreted by an experienced
forensicgeologistcan help with crime reconstructionand may be admissibleas evidencein a court to supporta

prosecutionor defence

_ _ _ The recovery of geolqgical trace evidfanc_e (Dawson, qufell, Donnelly) _ _
Geologicaltrace evidence involves the collection, analysis, interpretation, presentation and explanation of

geologicalevidence Trace evidence may be transferred onto the body, person or the clothing of a victim or

offender or onto vehiclesor other objectsfrom and to a crime scene This,when interpreted by an experienced
forensicgeologistcan help with crime reconstructionand may be admissibleas evidencein a court to supporta

prosecutionor defence

The recovery of geological trace evidence (Donnelly)

Geologicatrace evidenceincludes minerals,rocks,soilsand sediments(superficialdeposity, minerineralisedock,
ore and mineralconcentrate refinery and smelter products(e.g. blister, anode,cathode,dore, matte, sweepsand
bullion), anthropogenic(artificial) deposits(e.g. made ground, filled ground and disturbed ground), manmade
materials derived from geologicalraw materials (suchas bricks, concrete, glassor plaster board), micro-fossils,
groundwater,leachateor surfacewater, gasesandvolatile organiccompounds.

The recovery of geological trace evidence (Donnelly)

Theanalysiof geologicatrace evidencestypicallyconductedto determineif there maybe a comparisonbetween
two or more samplesto determineif they originatedfrom the samesourceor not. Geologicatrace evidencemay
be transferredonto the body, personor the clothing of a victim or offender or an associatedtem/object. Thisis
basedon the principledevisedby Dr EdmondLocard(1877-1966 on the premisethat whentwo items or objects
meet, every contactleavesand trace; this may be beyonddetection or short lived, but neverthelesshat transfer
hastakenplace

Geological investigations at crime scenes (Donnelly)

The Search

The need to conduct complex, open area searchesfor burials brought together the very different yet
complimentaryexperience®f a geologistand a law enforcementofficer; both interestedin W (i K IS2 dbyitR
from differing perspectivesA new and innovativesearchstrategydeveloped A law enforcementperspective
provides an evaluationthe offenders motive and resources behavioralprofiling, victimologyassessments,
managementof searchassets jogisticaland tactical planning,acquisitionof aerialimagery,classificationof
searchtypes, pressand mediamanagementfamily liaison,crime scenemanagementforensicrecoveryand
recording, briefings and de-briefing. A geologicalperspectiveprovides reconnaissancgwalk-over) survey,
collationand assessmenbdf geologicaldata and information as part of a deskstudy, geologicalkevaluationof
Intelligence and aerial imagery, evaluation of geomorphology and hydrogeology, determination of
geophysical,geotechnicaland geochemicalproperties, assessmentof target detectability, appraisal of
diggabilityandthe productionof a conceptualgeologicamodelfor the target.

Metallic objects on clothing (e.g. zips, buckles)
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Conceptual Geological Model (CGM) for a shallow, unmarked, homicide grave (after Donnelly, 2002 in Donnell et al., 2080 (pend

Thiscombined approachenabledan appropriate selectionof searchassetsto be identified. A pragmatic,
proportionate and costeffective methodologywasthen devisedto providethe highestlevel of assurancdor
the presenceor absenceof the target suspectedoy the law enforcementofficer or policeofficer to havebeen
buried aspart of a criminalact. Thisapproachbecameverified and refined over a decadeand this blended,
new strategy for open area ground searches has since been adopted for ground searchesin the UK and
iInternationally

Search for a homicide grave using victim detector dogs and soil probes (Donnelly)

The ConceptualGeologicalModel (CGM)enabled to most suitable suite of geophysicalmethods and
associatedsearchassetsto be chosen,which were appropriatefor the prevailinggeologicalconditionsand
gravebeingsought

Phasel: Pre Search Thislargelyinvolvesdefiningthe searchtype, area, identification of the searchassets
and their method of deployment,planningand logistics The authors recommenda ground searchshould
extendfrom the macroto the micro scaleandfrom the invasiveto the non-invasive

Phase2: Search Theimplementationof the searchshouldfollow andagreedstandardOperationalProcedure
(SOP)Thisshouldalsobe dynamicandflexibleto be modified basedon materiallyrelevantfield observations
at the time the searchis conducted

Phase3: PostSearch Oncea positive observational geophysicalgeochemicabr VDDanomaly(alsoknown
asa WK ari¥Q vy R A @Gas bekrddériified and verified, the recoveryand recording stage of the search
shouldtake place Thismay require additional support from, for example,a Crime SceneManager(CSM),
forensicscientistor forensicarchaeologistvith appropriatequalificationsand experiences

Ground searches for burials using a helicopter for geomorphological observations and geophysics (Donnelly)

A combinedgeologicabndlaw enforcement(police)approachmay providethe greatestlevelsof assurance
to help detectatargetthat hasbeenburied associatedvith a criminalact, terrorismor organisedcrime. Or
negateits presenceso far aspossiblewithin the limits of the resourcesavailable Thisstrategyenablesthe
searcherto developa methodologythat bestsuitsthe prevailinggeologyandin contextwith the nature of
the targetsbeingsought Thismethod offers a high assurancegosteffective, proportionate and pragmatic
searchto be deployedto negateor locatethe presenceof suspectedarget buried at a shallowdepthin the
ground Thisstrategyis now increasinglypeingusedin the UKand internationallyfor open areasearches
for burials The recovery and recording of any W ¥ A ghBuld®e in a manner consistent with the
requirementsfor the item(s)to be exhibitedandadmissiblan a court of law
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