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Identifying human from 
non‐human bone

Danny Wescott
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Medial Lateral

Transverse Coronal Sagittal

Palmer

Dorsum
Plantar

Distal

Proximal

Surface Description

Occlusal Chewing surface of tooth

Mesial Surface of tooth closest to the midline or central incisor

Distal Surface of tooth furthest from the midline or central incisor

Buccal/Labial Surface of tooth in contact with the cheek or lips

Lingual Surface of the tooth in contact with the tongue

DistalMesial

Maxillary Teeth

Mandibular Teeth

Occlusal

Buccal

Labial

Buccal

Lingual
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Mesial

Distal

Buccal
Lingual

Labial

Interproximal
Basic Skeletal Anatomy

Structure of Bone

• Cortical bone
• Compact
• Subchondral at joints
• High density

• Trabecular bone
• High porosity, low density
• Organized as struts

Diploe

Trabecular 
Bone

Cortical Bone

Skull

Growth and Development
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osteon

Histology

Overview of the Skeleton

• 206 bones

• Axial Skeleton
• Skull
• Hyoid
• Vertebrae
• Ribs
• pelvis

• Appendicular Skeleton
• Upper limbs

• Lower limbs
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•Dental Formula: 2:1:2:3
• incisors – 2
• canine – 1
• premolars – 2

• molars – 3

•Numbering: right 
maxillary molar to right 
mandibular molar

1 – 3rd Molar
2 – 2nd Molar
3 -

Maxilla Mandible

Side Tooth
Universal 
System

ISO 
System

Universal 
System

ISO 
System

R 3rd molar 1 18 32 48

R 2nd molar 2 17 31 47

R 1st molar 3 16 30 46

R 2nd premolar 4 15 29 45

R 1st premolar 5 14 28 44

R Canine 6 13 27 43

R Lateral incisor 7 12 26 42

R Central incisor 8 11 25 41

L Central incisor 9 21 24 31

L Lateral incisor 10 22 23 32

L Canine 11 23 22 33

L 1st premolar 12 24 21 34

L 2nd premolar 13 25 20 35

L 1st molar 14 26 19 36

L 2nd molar 15 27 18 37

L 3rd molar 16 28 17 38
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Lower Arch

Upper Arch
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Incisors

Premolars
Canine

Molars

The “floating bone”

Broken hyoid CAN 
mean asphyxial
death

Possibly unfused

Often overlooked 
during recovery

HYOID

33 bones total
24 vertebrae

Sacrum

Coccygeal elements 
(4)

Protects spine 

Stabilizes rib cage

3 kind of Verts
Cervical

Thoracic

Lumber

Sacrum and coccyx 
may fuse in adult 
form

VERTEBRAL COLUMN
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SACRUM & COCCYX ANTERIOR VIEW

SACRUM

COCCYX

Thorax
Protects and encloses 

organs of circulation 
and respiration

Sternum
Breastbone

3 parts
 Manubrium

 Sternal body

 Xyphoid process

Ribs
12 on each side, 24 

total

Total number can vary

THORAX: STERNUM AND RIBS
MANUBRIUM

STERNAL BODY

ZIPHOID PROCESS

STERNUM ANTERIOR VIEW

Human Ribs are 
curved

Can be confused 
with animal ribs, 
sticks, or twigs

THORAX: STERNUM AND RIBS

LEFT CLAVICLE SUPERIOR VIEW  

LEFT CLAVICLE INFERIOR VIEW  

STERNAL ENDACROMIAL END

CONOID TUBERCLE

OBLIQUE (TRAPEZOID) LINE
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LEFT SCAPULA ANTERIOR VIEW  LEFT SCAPULA POSTERIOR VIEW 

GELENOID 
FOSSA

CORACOID PROCESS

ACROMION PROCESS

SPINE

DORSAL 
SURFACE

COSTAL 
SURFACE

INFERIOR ANGLE

LATERAL ANGLE

SUPERIOR 
ANGLE

LEFT HUMERUS ANTERIOR 
VIEW

HEAD

CAPITULUMTROCHLEA

GREATER TUBERCLE

INTERTUBERCULAR 
GROOVE

LESSER TUBERCLE

DELTOID 
TUBEROSITY

MEDIAL EPICONDYLE

LEFT HUMERUS POSTERIOR 
VIEW

LATERAL 
EPICONDYLE

CORONOID FOSSA

MEDIAL EPICONDYLE

OLECRANON FOSSA

TROCHLEA

LEFT RADIUS ANTERIOR VIEW 

LEFT RADIUS ANTERIOR VIEW  LEFT RADIUS POSTERIOR VIEW 

HEAD

NECK
RADIAL TUBEROSITY

INTEROSSEOUS CREST

ULNAR NOTCH

STYLOID PROCESS

DISTAL RADIAL ARTICULAR SURFACE

LEFT ULNA ANTERIOR VIEW  LEFT ULNA POSTERIOR VIEW 

TROCHLEAR NOTCH

OLCRENON PROCESS

CORONOID PROCESS

INTEROSSEUS CREST

HEAD

STYLOID PROCESS

RADIAL NOTCH

LEFT HAND PALMAR 
VIEW

CARPALS

METACARPALS

PROXIMAL PHALANGEES

MIDDLE PHALANGEES

DISTAL PHALANGEES

PROXIMAL PHALANGEE

DISTAL PHALANGEE

PUBIC SYMPHASIS

ACETABULUM

OBTURATOR FORAMEN

ILIAC CREST

GREATER SCIATIC NOTCH

AURICULAR SURFACE

ISCHIAL TUBEROSITY

ILIUM

ISCHIUM
PUBIS

RETROAURICULAR AREA

PREAURICULAR 
SULCUS

PUBIC BODY

PUBIC TUBERCLE

RIGHT OS COXAE LATERAL VIEW RIGHT OS COXAE MEDIAL VIEW
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LEFT FEMUR ANTERIOR 
VIEW

LEFT FEMUR POSTERIOR 
VIEW

LEFT FEMUR INFERIOR VIEW 

HEA
D

GREATER 
TROCANTER

NECK

LESSER TROCHANTER

GLUTEAL 
TUBEROSITY

LINEA ASPERA

LATERAL EPICONDYLE

LATERAL CONDYLE

MEDIAL EPICONDYLE

MEDIAL CONDYLE

INTERCONDYLAR FOSSA

SHAFT

PATELLAR 
SURFACE

MEDIAL 
EPICONDYLE

RIGHT PATELLA ANTERIOR VIEW RIGHT PATELLA POSTERIOR VIEW

APEX

LATERAL FACET

MEDIAL FACET

TIBIA PLATEAU

TIBIAL TUBEROSITY

ANTERIOR CREST

MEDIAL 
MALLEOLUS INTERCONDYLAR EMINENCE

TIBIA PLATEAU

INTERCONDYLAR EMINENCE

FIBULAR ARTICULAR 
SURFACE

NUTRIENT FORAMEN

SHAF
T

LEFT TIBIA ANTERIOR 
VIEW

LEFT TIBIA POSTERIOR 
VIEW

LEFT TIBIA SUPERIOR 
VIEW

STYLOID PROCESS

HEAD

LATERAL MALLEOULUS
MALLEOLAR FOSSA

LEFT FIBULA ANTERIOR VIEW  LEFT FIBULA POSTERIOR 
VIEW 

LEFT FOOT DORSAL 
VIEW

TALUS

CALCANEOUS

NAVICULAR CUBOID

CUNEIFORMS

METATARSALS

PROXIMAL PHALANGES

MIDDLE PHALANGES

DISTAL PHALANGES

Gross Variation
Human versus Non‐Human
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Human vs. Nonhuman

• Nonhuman mammals
• Short and curved long bones
• Very robust bones
• Very dense bone
• Dental formulae and cusp morphology dependent on diet

• Smaller brain for body size

Position of foramen magnum
Neck length
Vertebral column – body, spinous process, and transvers process length
Rib shape
Scapula shape
Pelvis shape
Front/back limb bone ratio
Proximal/Distal limb bone ratio
Calcaneus 
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Comparative Anatomy of the Pelvis

quadriceps
hamstrings

Plantar 
flexors
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•Chimpanzee

•Human
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POSTERIOR  LATERAL (right) 

GLUTEUS
MINIMUS 

Function: AB‐duction at the hip
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GLUTEUS
MEDIUS 

POSTERIOR  LATERAL (right) 

Function: AB‐duction at the hip
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GLUTEUS
MAXIMUS 

POSTERIOR  LATERAL (right) 

Function: Hip extensor
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BearHuman

human chimp bear dog

human
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Human Chimp

Human

Human

Talus/Astragalus
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Human vs. Nonhuman

Human or Non‐Human?
Test your knowledge
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Forensic Case?
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