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WARNING
Graphic Photographs

Forensic anthropology is the application 
of anthropological methods and theory –
particularly those relating to the recovery 

and analysis of human remains to 
resolve legal matters

FORENSIC 
ANTHROPOLOGY
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SEARCH

• Locating bodies

• Pedestrian Searches 

• Drone searches

RECOVERY

• Excavation of remain and evidence

• Archaeological techniques

• Mapping

ESTABLISHING THE FORENSIC CONTEXT

• Is it human?
• Morphology

• Are the remains 
contemporary?
• Preservation
• Artifacts
• Morphology

human bear

elk

human
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INVENTORY AND MNI

• How many people?

• What parts of the skeleton?

BIOLOGICAL CHARACTERISTICS

• Biological Profile

• Age

• Sex

• Ancestry

• Stature

• Weight

• Identifying Characteristics

• Antemortem trauma, 
disease, surgery

POSITIVE IDENTIFICATION

• Look for unique 
characteristics

• DNA

• Antemortem and 
Postmortem x-ray 
comparisons

• Health records
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TIME-SINCE-DEATH

• Decomposition rates

• Insect evidence

• Animal evidence

• Botanical evidence

• Weathering

1 3

5 7

9 11

MANNER OF DEATH

• Murder, Suicide, Accident, Unknown

• Perimortem Trauma Analysis

PERI- AND POST-MORTEM TREATMENT

Dismemberment

Animal scavenging

Fire Damage

Burial Damage Weathering

10

11

12



Forensic Anthropology Center at Texas State

EXPERT TESTIMONY

• Medicolegal report

• Courtroom Testimony

• Daubert

• Testimony on scientific techniques 

• Use “generally accepted” 
methodology and procedures.

MASS DISASTER / GENOCIDE

RESEARCH

• Conducting Research

• Methods for determining biological 
characteristics based on studies of 
human variation

• Trauma 

• Taphonomy

• Building Anatomical Collections and 
Databases
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Mark Twain National Forest, Pulaski County, Missouri
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Callaway County, Missouri
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F.A.C.T.S. FACULTY

Director
Dr. Daniel J. Wescott
dwescott@txstate.edu

Coordinator
Sophia R. Mavroudas
sm78@txstate.edu

Faculty
Dr. Michelle Hamilton 
D‐ABFA

Faculty
Dr. M. Kate Spradley

Faculty
Dr. Nicholas Herrmann

Faculty
Dr. Ashley McKeown

CT Operator
Dr. Deborah Cunningham
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F.A.C.T.S. MISSION AND VISION

• VISION – To be the premier educational, research, and 
service center in forensic anthropology and taphonomy.

• MISSION - Advance forensic anthropology through 
world-class education, research, and outreach

WHAT WE DO

• Provide hands-on instruction to students, law 
enforcement, and the community

• Provide cold case expertise and consulting to the 
medicolegal community

• Conduct novel research in human decomposition and 
bone biology

GEFARL ORPL FARF
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GRADY EARLY 
FORENSIC ANTHROPOLOGY LABORATORY

OSTEOLOGICAL RESEARCH AND 
PROCESSING LABORATORY

FARF

~ 26 acres Forensic Anthropology Research Facility and Osteological
Research and Processing Laboratory on Freeman Ranch
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Forensic Anthropology Research Facility

Forensic Anthropology Research Facility

F.A.C.T.S. accepts whole body donations 
under the Anatomical Gift Act for research and 

education purposes

BODY DONATION 
PROGRAM
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Age Distribution

Sex Distribution

Ancestry Distribution

Black 5%

White 89%

Hispanic 5%
Other

1%

Female
38%Male

62%

Placement of Body at the Forensic Anthropology Research Facility
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Caged

Placement of Body at the Forensic Anthropology Research Facility

Day 1

Burial

Placement of Body at the Forensic Anthropology Research Facility
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SKELETAL COLLECTION

Law Enforcement

And 

Student

EDUCATION

Graduate students learning about human skeletal variation using the 
Texas State University Donated Skeletal Collection 

Education and Training
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Workshop where students and law enforcement learn to document
surface remains at the Forensic Anthropology Research Facility

Education and Training

Education and Training

Graduate students and law enforcement learning how to excavate
Human remains from a clandestine grave at the 
Forensic Anthropology Research Facility 

Education and Training
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Excavating grave

Recovery of Skeleton

Search and recovery trainers and dogs train at the 
Forensic Anthropology Research Facility 
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Forensic Taphonomy - Insect collection

Karen Taylor, internationally known facial artists, provides training in
facial reconstruction methods at the Forensic Anthropology Center

Facial Reconstruction
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Time-Since-Death

Biological Profile

Trauma

RESEARCH

RESEARCH - TIME-SINCE-DEATH

1 3

5 7

9 11

Multi-disciplinary team from Texas State A&M, Texas State, UK, and 
Canada examining microbial community on human remains
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×CGSHR Algorithm Output Viewer
Supervised Algorithm

Unsupervised Algorithm

YOLO algorithm

Parameters

Output threshold 0.9

RX detector

Parameters

Guard band size 5 5

Background stats Global
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Taphonomic 
Factors

Environment Scavengers

Geography Climate
Season

InsectsVertebral

Avian Terrestrial

AVIAN SCAVENGERS

Black Vulture
Coragyps ataras

Turkey Vulture
Cathartes aurora

Red Tailed Hawk
Buteo jamaicensis

Crested Caracara
Caracara cheriway

70

71

72



Forensic Anthropology Center at Texas State

FARF Research
Vulture Scavenging of Human Remains (ongoing: 2009-Current)

Skeletonization in ~24hrs (about 5 hours total feeding) 
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Variability in Scavenging
Lauren Pharr, LSU, dissertation research

- 2 year study; bi-weekly pig placements

- Purpose: compare scavenging rates at 
FARF versus offsite non-forensic 
locations

- Sites distributed across 2,430 sq. miles

- 43 pigs uncaged, not staked down, no 
fence protection except the FARF fence; 
game cameras used to monitor

- 2 pigs placed in cages (controls)10/21/2012 4:57 PM
1 mile north of FARF

L. Pharr

Pig

Vulture cage to trap and tag birds
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2001

Devora S. Gleiber and Daniel J. Wescott

The Effect of Mobility Impairment on 
Femoral Cortical and Trabecular Structure

Position of the VOI within the 
trabeculae of the femoral head (left) 

and subsequent VOI isosurface (right) 
of a mobility impaired (A) and normal 

mobility (B) individual. 

Femoral midshaft slices of a single amputee with a 
left leg amputation (left), non-amputated leg 

(center), and matched normal mobility left femur 
(right).

Left and right femoral midshaft slices of a mobility 
impaired individual with bilateral disuse from double 
amputation (left and center) and the matched normal 

mobility left femur (right). 
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Devora S. Gleiber, Cassie E. Skipper, Deborah L. Cunningham, Daniel J. Wescott

Variation in the Trabecular Structure of the Proximal Tibia Between 
Obese and Non‐obese Females

Obese Medial Condyle

Non-obese Medial Condyle

Obese Lateral Condyle

Non-Obese Lateral Condyle

Boxplots of trabecular variables for obese and non-obese tibia medial and lateral condyles

Bone fracturing study at the Forensic Anthropology Center

COMMUNITY 
OUTREACH
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FACTS Coordinator discusses forensic anthropology with GirlStart

Texas State University assists Texas Rangers in search for 
remains of a missing woman

Photo from Hays Free Press 9/13/11

Texas State University assists Hays County Sheriff in search for 
remains of a missing Kyle woman

85

86

87



Forensic Anthropology Center at Texas State

COMMUNTITY
OUTREACH

MEDIA
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Decrypters

Larry the Cable Guy filming “Only in America” at Texas State 
“Larry Sees Dead People” – July 31, 2013

We depend on donations to conduct our mission

http://www.txstate.edu/anthropology/facts/donations.html

PLEASE SUPPORT 
F.A.C.T.S.
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All slides and photographs are property of  the Forensic Anthropology Center 
at Texas State and may not be photographed or duplicated

Trauma

Trauma Analysis

• Aids in determining the 
manner of death

• Differentiate antemortem, 
perimortem, and postmortem 
damage

Trauma
• Trauma 

• “Physical injury or wound caused by 
external force or violence”

• Types of Trauma

• Blunt – impact by or with blunt object

• Projectile – bullet etc.

• Sharp – knife etc.

• Fire – extreme heat

• Chemical – acid etc.
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Mechanical Properties

Types of Force

Unloaded Compression Tension Bending Shear Torsion

te
n
si
o
n

co
m
p
re
ss
io
n

Bone Undergoing Bending

Neutral Axis

Direction
of Stress

Direction
of Stress

tension

compression
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Bone Undergoing Torsion

Neutral Axis

Direction
of Stress

Tension & compression at 45 degree angle to longitudinal axis
and shear force in transverse plane

Torsion

compression

tension
shear

compressiontension

Stress & Strain

• Stress – intensity of load per unit area

• Strain – amount of dimensional change in 
shape

• Bone will fail when the strain becomes to 
great regardless of the level of stress.
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y0 x0 yx

normal strain

x

y

shear strain

Figure 1. Schematic illustration of normal (tension) strain and shear strain. Strain is the fractional change in dimension of loaded material. 
Normal strain along the longitudinal axis is the difference between the deformed length (y) and the original length (yo) divided by the 
original length (y ‐ y0 / y0).  The normal strain in the transverse axis is the deformed breadth (x) divided by the original breadth (x0) divided 
by x0. Poisson’s ratio is the ratio of the transverse stain (x) to the longitudinal strain (y). 
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FP

Load

Deformation

YP

YP

YP
FP

FP

Trauma analysis
fracturing

 If the strain surpasses the ultimate strain 
the bone will fail

Bone is weakest in shear, then tensile, 
then compression

Fractures will start along shear or tension 
stresses

Fractures follow the path of least 
resistance

Material Properties of Bone
• Bone is a composite material with anisotropic 

and viscoelastic characteristics

• Anisotropic characteristic
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Viscoelastic
• Elastic

• Deforms under load

• Returns to original shape when 
load released

• Viscous

• Creep – does not return to original 
shape when load released

• Rapid application of force causes 
greater resistance to motion 
(increased stiffness)
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Trauma analysis
blunt force trauma

Blunt Trauma

• Fracture

• Complete break in bone

• Infraction

• Incomplete break of a bone in which the 
parts do not become displaced

Energy absorbing 
mechanisms

• Contraction of muscles

• Deformation of soft tissue

• Deformation of bone

• Clothing
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Fractures

• Bone affected 
• Location
• Shape
• Oblique, transverse, spiral 

• Complete or incomplete
• Types and areas of force
• Healing
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Direction of Force

tension

3‐point bending

From Isa et al 2017

Stills from the high‐speed video of impact experiment.
Frame 1: tensile initiation. 
Frame 2: branching of incomplete and complete fractures.
Frame 3: failure angle shifts. 
Frame 4: formation of breakaway spur.

1 2 3 4

TensionCompression

From Isa et al 2017
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tension

compression

From Isa et al 2017

Hinge Fracture

Force

Trauma analysis
fractures
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Trauma analysis

Blunt Trauma

• Need to evaluate 3 traits of the object causing 
blunt force trauma

• Size

• Shape

• Weight

• Need to evaluate characteristics of the force

• Type of force (tension, compression, etc)

• Direction

• Energy

Object Characteristics

• Size

• Length & Width

• Long & narrow objects 
require less force to 
cause bone failure 
(fracture)
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Object Characteristics

• Shape

• Round

• Angular

• Patterned injuries

Object Characteristics
• Weight

• Light – fewer fracture 
lines
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Vertebral Fractures
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Fracture Healing

Fracture Healing
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Fracture Healing

Antemortem
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Fracture Healing

Fracture Healing

Fracture Healing

49

50

51



Forensic Anthropology Center at Texas State

Postmortem Fracturing

y = 6E-05x3 - 0.0154x2 + 1.2091x + 16.967
R² = 0.9265
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85

Trauma Analysis:
Projectile
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Direction: Beveling

Direction: Beveling
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A

B

A

B

Shape & Size
Round Oval
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Shape and Size

Shape and Size

Gunshot Wound
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Gunshot Wound
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Trauma Analysis:
Sharp
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Sharp Force Trauma

• Narrowly focused compression force

• Common instruments

• Knife, axe, ice pick, chain saw, etc.

• Discontinuity

• Incision

• Chop or Cleft

• Puncture

Sharp Force

Chop

73

74

75



Forensic Anthropology Center at Texas State

Puncture
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Sharp Force Trauma
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Decapitation

Dismemberment
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Saw Kerf Analysis
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Saw Cut Morphology

False Start

Saw Cut Morphology

Burned Remains
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The Fire 
Triangle

HEAT OXYGEN

FUEL

FIRE

Pugilistic 
Pose
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Classic 
burned 

bone case

Burned bone examples
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Dental Analysis

Dental 
Analysis

Types of 
Fractures

Green, Dry or Burned:

• Spiral/Oblique

• Longitudinal

• Step

• Transverse

• Splintering

Symes et al 2008

Burn Specific:

• Patina

• Delamination

• Curved 
Transverse

• Burn Line 
Fracture
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Heat Alteration of Bone

Longitudinal

Curved 
Transverse

Straight 
Transverse

Patina

Splintering

Curved Transverse Fractures

• Symes et al. (2008) 
suggest that such 
fracture may 
indicate direction of 
heat
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Shrinkage

• Experimental studies have suggested as 
much as 37% shrinkage (Thompson 
2005)

• Shrinkage significant at temperatures more 
than 800 °C

Warping 

• Plastic deformation of the bone – possible 
explanations: 

• caused by the stress and strain due to shrinking 
muscle tissue and periosteum

• Reorganization of the inorganic component 
(crystalline structure) as a result of the loss of 
organic component in bone

Trauma‐Induced 
Spiral Fracture
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Sharp Force Trauma

Elayne Pope, MA and OC Smith, MD, Identification of Traumatic Injury in Burned 
Cranial Bone: An Experimental Approach. J Forensic Sci, May 2004, Vol. 49, No. 3
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Taphonomy
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• Postmortem 
damage

• Probably small 
carnivore
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