
U3:$IT’S$IMPRESSIVE$$



•  Impression*evidence*can*be*defined*as*
objects*or*materials*that*have*retained*the*
characteris3cs*of*other*objects*through*
direct*contact.**

•  Impressions*are*created*when*one*object*is*
pressed*against*another*material*with*
enough*force*to*leave*an*impression*of*the*
object.*

•  Examples:**
•  Shoeprints,*tool*marks,*3re*tracks,*

bite*marks,*marks*on*a*fired*bullet*

Q:$What$is$impression$evidence?*



•  The$quality$of*the*impression*depends*on:*
•  The*object*making*the*impression$$
•  The$surface*condi3ons*

•  i.e.,*how*hard*or*soB*it*is*and*what*type*of*
material*it*is*(soil,*mud,*dust,*concrete,*
grass,*skin,*etc.)*

Q:$What$is$impression$evidence?*



Impressions*fall*into*three*basic*categories*
•  Patent$Impressions$

•  Visible*2D*impressions*produced*as*an*
object*moves*through*soil,*dust,*paint,*
blood*or*other*fine*par3cles*and*
leaves*a*trace**

Q:$What$is$impression$evidence?*



Impressions*fall*into*three*basic*categories*
•  Latent$Impressions$

•  Hidden*to*the*eye*but*can*be*visualized*
through*the*use*of*special*dus3ng*and*
electrosta3c*techniques*or*chemical*
developers*
•  Oils,*fine*soil*and*other*minute*debris*
can*be*carried*onto*clean*floors*and*be*
transferred*as*a*latent*impressions**

Q:$What$is$impression$evidence?*



Impressions*fall*into*three*basic*categories$
•  PlasGc$Impressions$

•  3D*Imprints**
•  Can*be*leB*in*soB*materials*(snow,*mud,*oil,*
soap)**

•  Easily*lost*
•  A*strong*wind*or*a*sudden**
change*in*the*weather*can**
mean*the*loss*of*important**
evidence**

Q:$What$is$impression$evidence?*



Q:$How$do$we$analyze$impression$
evidence?*

Inves3gators*analyze*impression*evidence*to*
find*unique*characteris3cs*to*link*shoes,*3res,*
tools,*and*other*objects*found*in*a*suspects*
possession*to*evidence*at*a*crime*scene.*



Q:$How$do$we$analyze$impression$
evidence?*

• Collec3on*of*impression*evidence*can*be*accomplished*
using*several*methods:*

– 2LD:$$This*type*of*impression*is*documented*using*
photography.**

• Some*impressions*may*be*dusted*with*fingerprint*powder*
to*be*photographed*or*liBed*with*tape.**
• They*may*also*be*collected*using*an*electrosta3c*dust*
liBing*process**



Q:$How$do$we$analyze$impression$
evidence?*

• Collec3on*of*impression*evidence*can*be*
accomplished*using*several*methods:*

– 3LD:$This*type*of*impression*can*be*documented*using*
photography*as*well*as*by*cas3ng*

• Cas3ng*involves*using*dental*stone*or*a*similar*substance*to*
preserve*the*dimensional*characteris3cs*of*the*print.*



BITE$MARKS$&$DENTAL$
IMPRESSIONS$

Guided*notes!*

“If*you*say*that*this*bite*fits*this*person*and*nobody*
else*in*the*world,*and*if*you*use*the*bite*mark*as*the*
only*piece*of*physical*evidence*linking*an*aTacker*to*
his*vic3m,*that’s*not*science*—*that’s*junk.”**

Dr.*Richard*Souviron*
Chief*Forensic*Odontologist**

Miami[Dade*Medical*Examiner’s*Office.*
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Q:$What*are*Teeth? 
•  Diges3on*begins*in*the*mouth*
•  Enzymes*in*the*saliva*chemically*break*down*
complex*carbohydrates*into*simpler*molecules*

•  Teeth*mechanically*grind*and*crush*food*
•  Tooth*is*divided*into*three*regions*

– Crown—above*the*gum*line*
– Neck—where*crown*and*root*meet*
– Root—embedded*in*in*bony*socket**



Q:$What*are*Teeth? 
•  Enamel*

–  a*tough*covering*that*protects*
the*living*3ssue*underneath*

–  composed*of*calcium*and*
phosphorus*

–  hardest*substance*in*the*human*
body*

•  DenGn*
–  a*connec3ve*3ssue*that*has*
calcified*and*gives*teeth*their*
basic*shape.**
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Q:$What*are*Teeth? 
•  Pulp*

–  a*soBer*connec3ve*3ssue*
inside*the*tooth;*contains*
nerves*and*blood*vessels$

•  Cementum*
–  a*bonelike*substance*that*
covers*the*den3n*in*the*root**

•  Periodontal$ligament*
–  anchors*the*tooth*to*the*bone**
–  keeps*teeth*in*alignment*
–  acts*as*shock*absorber*



Q:$What*are*Teeth?*

•  The*appearance*of*20*
primary,*baby*teeth*follows*a*
predictable*paTern*
beginning*in*the*first*7*to*12*
months*of*life.**
–  Replaced*by*32*permanent*
teeth.**

– Wisdom*teeth*=*last*to*
develop*(emerge*between*
17*and*21)**



Q:$What*are*Teeth?*

•  The*complete,*adult*set*of*teeth*encompasses*32*teeth,*
including*wisdom*teeth.**
–  8$incisors:$very*front,*four*on*the*upper*jaw*and*four*on*the*
lower*jaw*

•  These*are*straight*teeth*that*work*well*in*cudng*food.**
–  4$canines:$one*on*each*side*of*the*incisors*

•  Good*for*cudng*and*tearing*food*
–  8$premolars:$two*on*each*side**

•  FlaTer*than*canines*with*ridges**
–  12$molars:$flaTer*and*wider;*involved*with*chewing*and*
grinding**





Q:$What*are*Teeth?*

•  The*shape*of*a*set*of*teeth*(the*den33on*paTern)*varies*
from*person*to*person.**

•  Differences*in*the*size*of*teeth*and*jaws,*posi3on,*and*
crowding*make*the*inside*of*each*person’s*mouth*unique*



Q:$What*is*Forensic*Odontology?*

•  Forensic*odontology*is*a*unique*field*that*combines*
the*skills*of*a*specially*trained*den3st*with*those*of*
law*enforcement.*
–  The*forensic*den3st’s*primary*duty*is*human*
iden3fica3on.*

•  They*examine*evidence*from*cases*involving*violent*
crime,*abuse,*missing*persons,*and*disaster*
scenarios*to*iden3fy*vic3ms*or*suspects.*

•  Forensic*den3sts*examine*bite*marks*and*compare*
with*replicas*of*the*suspect’s*teeth*



Q:$What*is*Forensic*Odontology?*

•  The*majority*of*a*forensic*
den3st’s*case*load*are*two*
types*of*case:*
1.  Missing*and*uniden3fied*

persons*
2.  Recogni3on,*

documenta3on,*and*
preserva3on*of*bite*mark*
evidence*
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Q:$What*is*Forensic*Odontology? 

•  Forensic*Odontologist*compares **
– The*antemortem*records*(taken*during*life)*
– The*postmortem*records*(recorded*aBer*death)*

•  Especially*helpful*
– Fillings*
– Bridgework*
– Dental*implants*
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Q:$What*is*Forensic*Odontology? 

•  In*addi3on,*a*forensic*Odontologist*
examines*
– Teeth:*size,*shape,*gaps,*cracks,*alignment,*missing*
or*extra*one,*wears,*stains*

– Dental*altera3ons:*fillings,*caps,*bridgework,*and*
dentures*

– Den33on:*the*paTern*made*by*a*par3cular*set*of*
teeth*



Q:$What*is*Dental*Evidence?*

•  Teeth*are*some3mes*all*that*remains*of*a*body*in*
catastrophic*condi3ons.*

•  Dental*evidence*includes*anything*rela3ng*to*human*
dental*anatomy*or*derived*from*the*oral*environment*
such*as:*
–  Tooth*shapes*
– Metal*restora3ons*
–  Skull*and*jawbone*irregulari3es*
–  Skull*fragments*



Q:$How*are*Teeth*Used*in*Forensics?*

•  The*individual*paTern*of*
teeth*is*used*in*forensic*
inves3ga3ons*in*two*ways.**
–  Teeth*can*be*used*to*
iden3fy*remains*

–  Teeth*can*also*be*used*in*
profiling*and*iden3fying*a*
suspect*from*unique*bite*
paTerns*or*bite*marks*leB*at*
the*scene*of*the*crime**



Q:$How*are*Teeth*Used*in*Forensics?*

•  The*bite*paTern*of*a*suspect*can*be*matched*to*
the*
bite*marks*associated*with*a*crime*scene,*just*as*
fingerprints*of*suspects*can*be*matched*to*
fingerprints*at*a*crime*scene**



Q:$How*are*Teeth*Used*in*Forensics?*

•  Up*to*76*points*of*
comparison*may*be*used*
when*comparing*bite*marks*
–  Including*dental*chipping,*
surface*indenta3ons,*
distances*between*teeth,*
individual*tooth*dimensions,*
alignment*of*teeth,*and*the*
angle*of*the*mouth*arch.**



Q:$How*are*Teeth*Used*in*Forensics?*

•  The*presence*or*absence*of*certain*teeth*can*be*an*
indica3on*of*age,*diet,*economic*status,*and*country*of*
origin.*Dental*procedures*and*materials*may*also*vary*
from*country*to*country.*All*of*these*factors*can*provide*
clues*leading*to*a*crime*suspect.**



Q:$How*are*Teeth*Used*in*Forensics?*

•  If*an*assailant*bites*a*vic3m,*it*is*important*that*the*
bite*marks*be*photographed*while*the*impression*is*
s3ll*visible.**

•  The*photographs*should*include*a*ruler*to*establish*
a*reference*for*size*to*beTer*compare*bite*marks*to*
a*suspect’s*bite*paTern.*

•  When*an*aTacker*bites*a*vic3m,*saliva*may*be*leB*
on*the*vic3m’s*skin.**
–  If*the*bite*mark*is*swabbed*with*a*sterile*coTon*swab,*
DNA*from*the*saliva*may*be*collected*and*analyzed.**

–  The*DNA*profile*can*then*be*compared*to*the*DNA*of*
suspects.**



Q:$How*are*Teeth*Used*in*Forensics?*

•  Unlike*fingerprints,*teeth*change*greatly*
throughout*a*person’s*life3me.*
– These*changes*are*based*on*ac3vity,*health,*and*
dental*treatment.*

•  They*can*result*in*the*crea3on*of*a*unique*dental*
profile*for*an*individual*but*may*also*prove*to*be*a*
false*nega3ve*if*much*3me*has*passed*between*
the*collec3on*of*evidence*and*the*collec3on*of*
dental*standards*from*the*suspect.*



Q:$How*are*Teeth*Used*in*Forensics?*

•  The*first*step*in*bite*mark*analysis*is*to*
determine*which*marks*are*from*the*upper*
and*lower*jaws.*
– Front*teeth*are*seen*as*primary*bi3ng*teeth.***

• There*are*6*upper*and*6*lower*front*teeth.**
•  *A*bite*mark*will*show*12*teeth*severely*
marking*the*skin.*

– The*upper*jaw*is*wider*than*the*lower*jaw.*



Q:$How*are*Teeth*Used*in*Forensics?*

•  The*next*step*is*to*determine*
which*marks*were*made*from*
which*teeth*
– The*upper*4*front*teeth*make*
rectangular*marks.*

– The*central*incisors*are*wider*
than*lateral*incisors.*



Q:$How*are*Teeth*Used*in*Forensics?*

•  The*next*step*is*to*determine*
which*marks*were*made*from*
which*teeth.*
– The*upper*and*lower*cuspids*
tend*to*leave*round*or*oval[
shaped*marks.*

– The*lower*4*front*teeth*make*
rectangular*marks*that*are*all*
similar*in*width.*



Q:$How*are*Teeth*Used*in*Forensics?*

•  Areas*between*bi3ng*teeth*
that*exhibit*less*bruising*are*
aTributed*to*a*missing,*
short,*or*damaged*tooth.*

•  This*can*also*be*caused*by*
an*object*becoming*trapped*
between*the*skin*and*tooth,*
the*skin*could*have*moved*
to*relieve*stress,*or*there*
was*varia3on*in*the*bi3ng*
mechanism*itself.*



Q:$How*are*Teeth*Used*in*Forensics?*

•  ABer*the*teeth*have*been*iden3fied,*the*
bite*mark*paTern*is*measured.*

•  The*tooth*mark*size*as*well*as*distances*
between*teeth*are*measured.*

•  Skin*stretching*may*deform*the*paTern*to*
make*these*measurements*of*liTle*value.*



Q:$How*are*Teeth*Used*in*Forensics?*

•  Once*the*data*has*been*collected,*the*forensic*
den3st*is*asked*to*compare*the*evidence*to*the*
suspect’s*teeth.*

•  For*standards*to*compare*the*forensic*den3st*
may*make*cas3ngs*of*the*suspect’s*bite*with*
dental*stone.*

•  Notes*on*tooth*damage*are*taken*and*checked*
against*the*unknown*bite*mark.*



Q:$How*are*Teeth*Used*in*Forensics?*

•  The*photographs*of*the*unknown*bite*
mark*are*reproduced*at*1:1*scale*and*
compared*to*the*cas3ng.*

•  Transparent*overlays*of*the*bite*mark*
photos*may*be*used*to*aid*in*comparison.*

*



Q:$How*are*Teeth*Used*in*Forensics?*

•  The*first*characteris3cs*considered*are*the*arch*size*and*
shape.***
–  This*can*quickly*eliminate*a*suspect*with*no*addi3onal*
analysis.*

•  If*the*suspect*has*not*been*eliminated,*studies*of*the*
prominent*dental*features*are*inspected*for*agreement*
with*the*bite*mark.**Secondary*features*must*also*match.*

•  Wax*bite*impressions*may*be*used*to*capture*the*bi3ng*
edges*of*teeth*and*are*useful*for*comparison*purposes.*

*



Drawing*Conclusions*

•  Although*the*forensic*den3st*is*an*expert,*the*
forensic*importance*of*a*bite*mark*is*an*educated*
opinion.*

•  There*are*no*guarantees*that*the*same*bite*mark*
evidence*would*be*interpreted*in*the*same*way*
by*two*or*more*forensic*den3sts.*

•  Specialized*exper3se*is*needed*to*understand*the*
strengths*and*limita3ons*of*bite*mark*analysis.*






















































