S LE
EEGN Eg 5

(No PREP>

Facial
Reconstruction

Putting a Face on the Past

Includes: Student reading, case
study, differentiated questions,
teacher key

Name: Period: Date:

Facial Reconstruction: Putting a Face on the
Past

Science or Art? How Facial Reconstruction Works

Of all the techniques available to bioarchaeologists and forensic scientists, facial reconstruction is perhaps
the most immediately compelling — and the most philosophically contested. The goal is straightforward:
given a skull, reconstruct what the living face looked like. The execution is far more complicated. A human
face is the product of bone structure (which survives death) and soft tissue — muscle, fat, cartilage, skin —
which does not. Facial reconstruction attempts to bridge this gap by applying scientific knowledge about the
typical relationship between skull anatomy and facial appearance, combined with artistic skill and,

increasingly, computational modeling. Forensic facial reconstruction has two distinct applications. In modern

forensic contexts, it is used to create images of unidentified individuals whose remains have been found, in
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Science or Art? How Facial Reconstruction Works

Of all the techniques available to bioarchaeologists and forensic scientists, facial
reconstruction is perhaps the most immediately compelling, and the most
philosophically contested. The goal is straightforward: given a skull, reconstruct
what the living face looked like. The execution is far more complicated. A human
face is the product of bone structure (which survives death) and soft tissue (muscle,
fat, cartilage, skin), which does not. Facial reconstruction attempts to bridge this
gap by applying scientific knowledge about the typical relationship between skull
anatomy and facial appearance, combined with artistic skill and, increasingly,
computational modeling. Forensic facial reconstruction has two distinct applications.
In modern forensic contexts, it is used to create images of unidentified individuals
whose remains have been found, in hopes that someone will recognize the face and
provide an identification lead. These reconstructions are explicitly tools for
generating tips, not definitive portraits: the goal is to jog someone's memory, not to
produce a photograph-quality likeness. In archaeological contexts, reconstruction is
used to put a human face on historical figures (kings, ancient populations, prehistoric
individuals), making them accessible to a public that finds it easier to connect with a
face than with a bare skull.

Tissue Depth Tables and Skull Morphology

The scientific foundation of facial reconstruction lies in tissue depth data:
measurements of how thick the soft tissue is at specific landmark points on a living
face, collected from cadavers and medical imaging studies. These measurements
vary by age, sex, body mass, and ancestry, and tissue depth tables organized by
these variables are the starting point for any reconstruction. A reconstructor places
tissue depth markers at specific skull landmarks and uses them to guide the buildup
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of clay or digital modeling: the markers define the surface the face must reach at
each point, and the reconstructor fills in between them using anatomical knowledge
and professional judgment. Skull morphology, the shape and structure of the skull,
provides additional information. The width of the nasal aperture correlates with the
width of the nose. The depth of the eye socket relates to eye protrusion. The shape
of the dental arch influences the appearance of the lips and lower face. The angle
and prominence of the brow ridges shape the forehead. These relationships are
probabilistic, not deterministic: they narrow the range of plausible facial
appearances without specifying an exact result. Two skilled reconstructors working
from the same skull, using the same tissue depth data, can produce recognizably
similar but not identical results. This is why reconstruction is characterized as both
a science and an art: the science constrains the possibilities, but the art fills in the

gaps.
Famous Reconstructions: Richard III, Tutankhamun, and Beyond

The 2012 discovery of Richard ITI's skeleton beneath a Leicester car park, and the
subsequent facial reconstruction, became one of the most publicized archaeological
finds of the century. Richard III, the last English king to die in battle (at Bosworth
Field in 1485), had been depicted in portraits painted after his death that showed a
man with a somewhat pinched, suspicious face: portraits that may have been
influenced by Tudor propaganda intent on portraying the defeated king unfavorably.
The reconstruction from his actual skull produced a face that many people found
surprisingly sympathetic: a relatively young-looking man (he was 32 when he died),
with a dignified, somewhat melancholy expression. The reconstruction shifted public
perception of a figure who had been defined for centuries largely by Shakespeare's
villain. Tutankhamun has been reconstructed multiple times using different methods,
with results that vary somewhat in detail but consistently show a young man with a
somewhat elongated skull, consistent with depictions in Egyptian art but with the
addition of soft tissue that makes him recognizable as an individual rather than an
idealized representation. The expanding canon of facial reconstructions has given
human faces to individuals who would otherwise remain purely anonymous, among
them ancient Athenians, prehistoric hunter-gatherers, and medieval women found
beneath city streets. Each reconstruction carries its own uncertainties, and
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responsible practitioners are careful fo communicate what is scientifically
constrained versus what reflects the reconstructor's informed judgment.

Digital Reconstruction: Where AL Meets Archaeology

Traditional facial reconstruction in clay is labor-intensive, produces a unique physical
object that cannot easily be revised, and requires highly specialized artistic training.
Digital reconstruction methods, which have expanded rapidly since the 2000s,
address some of these limitations. Photogrammetry or CT scanning can produce
precise three-dimensional digital models of skulls, which can then be reconstructed
using specialized software. Digital methods allow for easier revision, the exploration
of multiple possible appearances, and the production of outputs — images,
animations, 3D prints — that can be shared and displayed far more easily than a clay
head. Artificial intelligence has entered the field as well. Machine learning
algorithms trained on large datasets of skull-to-face relationships can produce
reconstructions more quickly than human artists, and some research suggests they
can match or exceed human accuracy on certain skull features. However, AI-
generated reconstructions carry their own risks: they can produce outputs that
appear more confident and precise than the underlying science warrants, potentially
misleading viewers into thinking they are seeing a definitive portrait rather than a
probabilistic estimate. The ethical and scientific responsibility fo communicate the
uncertainty inherent in reconstruction applies to digital and AT methods no less than
to traditional clay work.

What Facial Reconstruction Can and Cannot Tell Us

Facial reconstruction can provide a plausible representation of an individual's
general facial structure, approximate age, and broad features consistent with their
biological ancestry. It cannot determine with precision the color of eyes, hair, or
skin — these are soft tissue and pigmentation characteristics not reliably encoded in
skull morphology, though ancient DNA analysis can now sometimes provide this
information independently. It cannot determine the exact shape of the nose tip, the
fullness of the lips, or the precise expression a person habitually wore. It cannot
account for asymmetry that develops in soft tissue over a lifetime, or for the
effects of weight change, illness, or injury on the face. What reconstruction can do
is make the past legible in a uniquely human way. Looking at the reconstructed face
of Cheddar Man, or Richard IITI, or an unnamed colonial-era woman found beneath a
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Boston street, viewers experience something that reading a written description
never quite delivers: the sense of encountering an actual person. Whether that
sense is an accurate response to sound science or an emotional reaction to a skilled
artist's choices is a question worth asking — and responsible practitioners ask it
constantly. The power of facial reconstruction lies precisely in its ability to generate
human connection across time. That power makes careful, honest practice all the
more important.

Key Information: Facial Reconstruction

Topic Details

Tissue depth tables

Measurements of soft tissue thickness at skull

landmarks, varying by age, sex, ancestry, and body mass

Skull morphology role || Nasal aperture width, eye socket depth, brow ridge
shape — constrain plausible facial features
Richard III (2012)

Reconstruction challenged centuries of unflattering
Tudor-influenced portraits; produced a sympathetic

face

Tutankhamun Multiple reconstructions confirm elongated skull; soft
tissue transforms idealized art into a recognizable

individual

Digital methods CT scanning + software allows revision, multiple outputs,
3D printing; easier to share than clay models

AI reconstruction

Faster than human artists but risks conveying false
precision — uncertainty must still be communicated

What it can General facial structure, approximate age, broad
determine features consistent with biological ancestry

What it cannot Exact skin/hair/eye color (without DNA), precise nose
determine tip shape, habitual expression, soft tissue asymmetry
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Case Study: The Face Beneath the City
The skeleton had been found during foundation work for a new condominium
building in Boston's North End, three meters below the current street level.
No grave marker. No coffin hardware. The bones were old — a historical
archaeologist on the project estimated 18th century, possibly earlier. The
city required a forensic study before construction could continue. Camille
Dubois has been doing facial reconstruction for fourteen years, and she has
learned to manage her expectations before she begins. Skulls can tell you
only so much. The rest is disciplined inference. The skull is female, almost
certainly. The age-at-death is estimated at 40 to 55 years. The nasal
aperture is broad. The dental arch is rounded. The brow ridges are modest.
She begins with the tissue depth markers, placing them at the 21 standard
landmark points. Then she starts building. When the reconstruction is
complete, Camille photographs it from multiple angles and writes her report
carefully. She describes what the science supports and what it does not.
She notes that skin color, eye color, and hair texture are not determinable
from the skull and would require ancient DNA analysis. She writes that the
reconstruction represents a plausible range of appearance, not a definitive
portrait. But she also writes something else: that this was a person. That
she had a face. That she lived in this city, in this neighborhood, and is now
beneath a building that will sell for half a million dollars a unit. She does
not know if anyone else will read that last paragraph. She writes it anyway.

1. Using the reading passage, explain the scientific process Camille follows in the
reconstruction — what does each step contribute, and what are the limits of what
she can conclude?
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2. Why does Camille carefully describe what the science does and does not support
in her report, rather than simply presenting the reconstruction as the person's
face? Use the reading to explain why this matters.

Multiple Choice
1. What are tissue depth tables used for in facial reconstruction?

a) To establish the exact skin color and hair texture of a reconstructed
individual
b) To guide the thickness of soft tissue buildup at specific skull
landmark points
c) To determine the approximate age at death based on bone density
measurements
d) To identify the population ancestry of an unknown individual from
skull measurements alone

2. What did the reconstruction of Richard III's skull reveal about earlier
portraits?
a) Richard ITI was significantly older at death than historical records
had suggested
b) Earlier portraits, potentially influenced by Tudor propaganda, may
have misrepresented his appearance; the skull-based reconstruction
produced a more sympathetic face
c¢) The earlier portraits were accurate scientific representations based
on death masks
d) The reconstruction confirmed that Richard III bore the exact same
facial deformities and abnormalities shown in the Tudor portraits
painted in the years after his death
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3. What is a key limitation of facial reconstruction that practitioners must be
honest about?

a) The technique requires complete skeletons and cannot be used with
skull fragments alone

b) Facial reconstruction can only be performed on skulls that are less
than 500 years old and still intact enough to cast

c) Exact features like skin color, eye color, nose tip shape, and habitual
expression cannot be determined from the skull

d) Digital reconstruction methods are scientifically invalid and only
traditional clay work is accepted in research

Matching

Write the letter of the correct definition on the line next to each term.

Term Definition

A) Computer-based method for creating three-

1. Facial reconstruction
dimensional facial reconstructions from scanned
skulls

2. ___ Forensic art B) The measured thickness of soft tissue at
specific landmark points on the face

3. ____ Skull morphology
contexts to produce images from physical evidence

4. ___ Tissue depth D) The shape and structural characteristics of the
skull that influence facial appearance

5. ____Digital modeling E) The process of rebuilding an approximation of a
living face from skeletal remains

Fill-in-the-Blank

1. The thickness of soft tissue at specific points on the skull is measured using
tissue tables.

C) Artistic discipline applied in legal and scientific

2. The shape and structure of the skull is called skull
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3. The facial reconstruction of Richard gave the public the

first skull-based realistic image of the medieval English king.

Short Answer

Answer each question in 2-4 complete sentences.

1. Why is facial reconstruction considered both a science and an art, and what does
each discipline contribute o the process?

2. What did the Richard IIT facial reconstruction reveal about the historical image
of the king, and why did it matter to the public?

3. What are the ethical responsibilities of forensic artists and scientists when their
reconstructions have significant cultural or community impact?
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