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Identify each fingerprint pattern.
 Right Hand
 Left Hand
 Left Hand
 Right Hand
 Right Hand

Page 2
                        

•  Basic patterns can be further divided: –  Arch patterns can be plain (4%) or tented (1%). –  Whorl patterns can be central pocket (2%),
 double loop (4%), or accidental (0.01%). •  Even twins have unique fingerprints due to
 small differences (called minutiae) in the ridge patterns.
 2
 CHARACTERISTICSOFFINGERPRINTS

Page 3
                        

Ridgeology:Thestudyoftheuniquenessoffrictionridgestructuresandtheiruseforpersonalidentification.
 Thekoalaisoneofthefewmammals(otherthanprimates)thathasfingerprints.Infact,koalafingerprintsareremarkablysimilartohumanfingerprints;evenwithanelectronmicroscope,itcanbequitedifficulttodistinguishbetweenthetwo.
 RIDEGEOLOGY
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RIDGECHARACTERISTICS
 Minutiae: •  Points where print ridges come
 together or end •  Minutiae points considered to be
 the “uniqueness” of an individual •  FBI have found that no two
 individuals have more than 8 common “Points”

Page 5
                        

RIDEGEOLOGY•  Aswehavelearnedinourfirst
 lesson,afingerprintismadeofaseriesofridgesandvalleysonthesurfaceofthefinger.
 •  Theuniquenessofafingerprintcanbedeterminedbythepatternofridgesandvalleysaswellastheminutiaepoints,whicharepointswheretheridgestructurechanges.

Page 6
                        

RIDEGEOLOGY
 •  Whenminutiaeontwodifferentprintsmatch,thesearecalledpointsofsimilarityorpointsofidentification.
 •  Atthispointthereisnointernationalstandardforthenumberofpointsofidentificationrequiredforamatchbetweentwofingerprints.
 •  However,theUnitedKingdomrequiresaminimumsixteenpointswhileAustraliarequirestwelve.
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RidgeCh
 aracteristics
 Usethesecharacteristicsaspointsofidentificationwhencomparingfingerprintsamples.Themorepointsyoucanfindincommon,thebetterthematch!

Page 8
                        

Characteristics of Ridge Patterns
 8
 FINGERPRINTMINUTIAE

Page 9
                        

Crossover
 Core
 Bifurcation (fork)
 Ridge ending
 Island
 Delta
 Pore
 Scar
 RIDGECHARACTERISTICS

Page 10
                        

§  TheAutomatedFingerprintIdentificationSystem(AFIS)isacomputerizedsystemcapableofreading,classifying,matching,andstoringfingerprintsforcriminaljusticeagencies.
 §  Createdintheearly1970’sto:§  Searchlargefilesforasetofprintstakenfromanindividual
 §  Compareasingleprint,usuallyalatentprintdevelopedfromacrimescene
 AFIS
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§  QualitylatentfingerprintsareenteredintotheAFISforasearchforpossiblematchesagainstthestatemaintaineddatabasesforfingerprintrecordstohelpestablishtheidentityofunknowndeceasedpersonsorsuspectsinacriminalcase.
 AFIS

Page 12
                        

Kendall/Hunt Publishing Company 12
 •  ThecomputersearchesAFISsystemandproducesalistoffingerprintsthatmatchclosestwiththeoriginalprint
 •  Afingerprintexpertthenexaminestheprintsandmakesafinalverificationontheprint’sidentify
 AFIS
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•  Bythe1990’smostlargejurisdictionshadtheirownsysteminplace.– However,therewasaproblem:Aperson’sfingerprintsmaybeinoneAFISbutnotinothers
 •  ThesolutionwastocreateIAFIS– IAFISistheFBI’sIntegratedAutomatedFingerprintIdentificationSystemwhichisanationaldatabaseofallfingerprintcardsfromalloverthecountry
 AFIS
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There are 3 types of prints that investigators look for at crime scenes:
 1.  Patent fingerprints are visible prints
 transferred onto smooth surfaces by blood or other liquids.
 2.  Plastic fingerprints are indentations left in
 soft materials such as clay or wax. 3.  Latent fingerprints are not visible but made
 so by dusting with powders or the use of chemicals.
 14
 TYPESOFFINGERPRINTS
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15
 LATENTFINGERPRINTS
 Latentprintsareimpressionsleftbyfrictionridgeskinonasurface,suchasatoolhandle,glass,door,etc.
 Printsmaybecollectedbyrevealingthemwithadustingofblackpowderandthenliftedwithapieceofcleartape.
 Didyouknow?Camelhairisthemostcommonanimalhairusedtomakefingerprintbrushes.Nowmanybrushes(liketheoneabove)aremadeoutoffiberglass.
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16
 LATENTFINGERPRINTS
 Magnetic powder can also be used to reveallatent prints. This type of powder works betteronshinysurfacesorplasticbaggiesorcontainers.
 SomeinvestigatorsusefluorescentpowderandUVlightstohelpthemfindlatentprintsonmulti-coloredordarksurfaces.
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17
 LATENTFINGERPRINTS
 Thecyanoacrylatefumingmethod(oftencalledthesupergluemethod)isaprocedurethatisusedtodeveloplatentfingerprintsonavarietyofobjects.
 Click the icon to view the Crime 360 Super Glue Video
 Ninhydrinisachemicalthatbondswiththeaminoacidsinfingerprintsandwillproduceablueorpurplecolor.Itisusedtoliftprintsfromsurfacessuchaspaperandcardboard.

Page 18
                        

•  Latent fingerprints are those that are not visible to the naked eye.
 •  These prints consist of the natural secretions (oil, sweat, etc.) of human skin and require development for them to become visible.
 18
 LATENTFINGERPRINTS

Page 19
                        

§  Developingaprintrequiressubstancesthatinteractwithsecretionsthatcausetheprinttostandoutagainstitsbackground.
 §  Itmaybenecessarytoattemptmorethanonetechnique,doneinaparticularordersoasnottodestroytheprint.
 §  Powders—adheretobothwaterandfattydeposits.Chooseacolortocontrastthebackground.
 §  Iodine—fumesreactwithoilsandfatstoproduceatemporaryyellowbrownreaction.
 DEVELOPINGLATENTFINGERPRINTS

Page 20
                        

§  Ninhydrin—reactswithaminoacidstoproduceapurplecolor.
 §  Silvernitrate—reactswithchloridetoformsilverchloride,amaterialwhichturnsgraywhenexposedtolight.
 §  Cyanoacrylate—“superglue”fumesreactwithwaterandotherfingerprintconstituentstoformahard,whitishdeposit.
 20
 DEVELOPINGLATENTFINGERPRINTS
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21
 IODINEFINGERPRINTS
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 NINHYDRINFINGERPRINTS
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CYANOACRYLATEFINGERPRINTS

Page 24
                        

•  Can fingerprints be erased? No. If, for example, they are removed with acids or chemicals, they willgrowback.Scarsonfingersmakeprintsevenmoreunique
 •  Is fingerprint identification reliable? Yes, but analysts can make mistakes.
 •  Is fingerprint matching carried out by computers in a matter of seconds? No, but the FBI’s Integrated Automated Fingerprint Identification System (IAFIS or AFIS) can provide a match in 2 hours for the prints in its Master File.
 FINGERPRINTFAQ
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§  Ears—shape,lengthandwidth§  Voice—electronicpulsesmeasuredonaspectrograph
 §  Foot—sizeoffootandtoes;frictionridgesonthefoot
 §  Shoes—canbecomparedandidentifiedbytypeofshoe,brand,size,yearofpurchase,andwearpattern.
 OTHERTYPESOFPRINTS
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Palm—frictionridgescanbeidentifiedandmaybeusedagainstsuspects.
 Kendall/Hunt Publishing Company
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 OTHERTYPESOFPRINTS
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Footprintsaretakenatbirthasameansofidentificationofinfants.
 OTHERTYPESOFPRINTS

Page 28
                        

Lips—displayseveralcommonpatterns
 §  Shortverticallines§  Shorthorizontallines§ Crosshatching§ Branchinggrooves
 28
 OTHERTYPESOFPRINTS
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Teeth—bitemarksareuniqueandcanbeusedtoidentifysuspects.Theseimprintswereplacedingumandcouldbematchedtocrimesceneevidence.
 29
 OTHERTYPESOFPRINTS
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•  Thebloodvesselpatternsintheeyemaybeuniquetoindividuals.
 •  Theyareusedtodayforvarioussecuritypurposes.
 OTHERTYPESOFPRINTS
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•  Newscanningtechnologiesanddigitallyidentifyingpatternsmayeliminateanalyticalmistakes.
 •  Traceelementsofobjectsthathavebeentouchedarebeingstudiedtohelpwiththeidentificationofindividuals.
 •  Tohelpwithidentification,otherphysicalfeaturessuchaseyesandfacialpatternsarealsobeingstudied.
 THEFUTUREOFFINGERPRINTING
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•  Fingerprintshavelongbeenusedforidentification,andinthemid-1800swererecognizedasuniquetoeachperson.
 •  Threemaingroupsincludearches,whorls,andloops.
 •  Basicanalysisincludeslookingforcores,deltas,andmakingaridgecount.
 SUMMARY

Page 33
                        

•  Investigatorssearchforpatent,plastic,andlatentprints.
 •  Dustingwithpowdersorusingspecialchemicalscanmakelatentfingerprintsvisible.
 •  Newdevelopmentsmayeliminateerrorsbyanalysts.
 SUMMARY
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•  Please follow all directions exactly! •  Be conservative of all supplies. Do
 not waste any of the powder! •  WARNING: Immature behavior in a
 lab setting will earn you a line in your agenda.
 34
 FINGERPRINTLAB
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It’stimetomakesomeprints!
 AvoidPartialPrints
 GOODPRINTGetasmuchofthetoppartofyourfingeraspossible!

Page 36
                        

1.  Roll the “pad” portion of your thumbover theinkpadfromtheleftsideofyourthumbtotheright. You do NOT have to push down reallyhard!
 2.  Rollthe“pad”portionofyourthumbfromtheleftsideofyourthumbtotherightinthecorrectboxonyourpapertomakeathumbprint.
 3.  Continue this process to make a fingerprint of all tenfingersonthe“MyPrints”worksheet.
 4.  Useyournotesandamagnifyinglenstohelpyoufigureoutwhattypeofpatternisfoundineachofyourfingerprints.Labeleachonewiththepattern’sname.
 DIRECTIONS
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DEVELOPINGALATENTPRINT
 1.  Coveryourtablewithwhitebutcherpaperornewspaper.EverythingyoudustMUSTbeplacedonthepaper!
 2.  Getaliftingkitfromyourteacherthatcontainsblackpowder,brushes,andcleartape.
 3.  Pressthepadofyourrightthumbonaglassslidetomakeaprint.Placetheslideonthepapercoveringyourtable.
 4.  Dipabrushlightlyintothecontainerofblackpowderandthentapofftheextraonthelid.YouONLYneedaverysmallamountofpowdertodusttheprint.

Page 38
                        

DEVELOPINGALATENTPRINT
 5.  Usingthefingerprintbrushandblackpowder,GENTLYdustthefingerprint(useacircularmotion).Ifyoubrushtoohard,youwilldestroythefingerprint.
 6.  Usingapieceofcleartape,pressandlifttheprintoffofthesurface.
 7.  Tapeyourlatentprintintoyourlabnotebook.
 8.  Identifyyourprintpatternaseitheraloop,archorwhorl.
 CAUTION: The black powder will be messy and isn’t easy to clean up. Don’t dust anything without permission!

Page 39
                        

CLEANUPYOURAREA1.  Cleanofftheglassslidesandputthembackinthekit
 withthebrushesandtape.
 2.  Havesomeonehelpyoufoldthepaperinhalfandtapittoreturntheextrablackpowdertothecontainer.
 3.  Puttheblackpowderinthecontainerandhaveitcheckedinbyyourteacher.
 4.  GetaDRYtowelandwipedownthetable,especiallytheedgesthatweren’tcoveredwithpaper.
 5.  ThengetaWETtoweltowashoffthetableandthenwipeitwithsomedrytowels.Keepcleaninguntilalltheblackpowderisoffthetable!
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