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DECODING THE SCIENCE OF
BLOOD SPATTER CHARTS IN
FORENSIC ANALYSIS

When  investigators  arrive  at  a  crime
scene involving violence, they are often
confronted with a chaotic and disturbing
tableau. Among the most critical pieces
of physical evidence present is the blood
that  has  been  shed.  However,  to  a
trained  forensic  analyst,  this  is  not
random mess. It is a silent story waiting
to be read. The key to interpreting this
narrative lies in the systematic use of a
blood spatter chart. This essential tool
allows experts  to  categorize,  measure,
and  analyze  bloodstain  patterns  to
reconstruct the events of a crime with
remarkable precision. Understanding the
blood spatter  chart  is  fundamental  for
anyone  interested  in  forensic  science,
criminal investigations, or the meticulous
art of crime scene reconstruction.

WHAT IS A BLOOD SPATTER
CHART?

A blood spatter chart is a comprehensive
visual  reference  and  analyt ical
framework used by forensic experts to
classify and interpret bloodstain patterns
found at  crime scenes.  It  serves  as  a
Rosetta  Stone  for  blood  evidence,
providing  a  systematic  method  for
identifying  different  types  of  spatter
based on their size, shape, distribution,
and location. By comparing actual stains
against  the  established  criteria  on  a

blood  spatter  chart,  analysts  can
determine  crucial  details  about  the
mechanism that created them, including
the type of weapon used, the number of
blows struck, the relative positions of the
victim  and  assailant,  and  even  the
direction of travel of the blood droplets.
These charts are not static images; they
are  dynamic  diagnostic  tools  that
incorporate  principles  of  physics,
biology,  and  mathematics.  They  help
analysts answer foundational questions:
Was  the  bloodshed  the  result  of  a
beating,  a  shooting,  a  stabbing,  or  an
explosion? Was the victim moving? Was
the assailant standing or kneeling? The
blood spatter chart transforms a chaotic
scene into a structured data set that can
be  used  to  support  or  refute  witness
statements and suspect confessions.

The Core
Principles Behind
Blood Spatter
Analysis
Before  delving  deeper  into  the  chart
itself,  it  is  essential  to understand the
scientific principles that underpin its use.
Blood behaves according to the laws of
physics,  specifically  fluid  dynamics  and
gravity.  When blood  is  subjected  to  a
force, it breaks into droplets that travel
through  the  air  until  they  strike  a
surface.  The  resulting  stain  geometry
provides a wealth of information.
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A  blood  spatter  chart  relies  on  these
core principles:

Surface Tension: Blood tends to
form spherical droplets in flight
due to surface tension. This
spherical shape is crucial for
calculating impact angles.
Velocity: The speed at which
blood is projected directly affects
the size of the resulting droplets.
Higher velocity forces create
smaller, more numerous droplets.
Impact Angle: The angle at which
a droplet strikes a surface
determines the shape of the stain.
A perfectly circular stain indicates
a 90-degree impact, while an
elongated, elliptical stain indicates
a sharper, more acute angle.
Directionality: The pointed end
of an elliptical stain points in the
direction of travel. This is often
indicated by a small, secondary
"spine" or "satellite" spatter at the
leading edge.

How to Read a
Blood Spatter
Chart: Key
Classifications
A standard blood spatter chart classifies
patterns into  several  major  categories.
Understanding  these  categories  is  the
first step in pattern interpretation.

Passive

Bloodstains
These stains are created solely by the
force of gravity. They are the simplest to
interpret  and  provide  a  baseline  for
understanding the scene. Passive stains
typically fall into three sub-categories:

Dripped Blood: Stains created by
blood falling from a bleeding
source onto a surface. On a blood
spatter chart, these are typically
circular and their size depends on
the volume of the drop and the
height from which it fell.
Pooled Blood: A collection of
blood in a depression or on a flat
surface, indicating the victim was
stationary for a period of time.
Clotted Blood: The presence of
clots in a pool or drip trail can help
establish a timeline for the injury
and the victim's survival time.

Projected
Bloodstains
This  category  encompasses  patterns
created when an active force is applied
to a blood source. Projected stains are
the most informative for reconstructing
violent events. The blood spatter chart
typically breaks these down by velocity.
Low Velocity Impact Spatter (LVIS):
This  pattern  is  created  by  a  force
traveling at 5 feet per second or slower.
The  resulting  droplets  are  relatively
large,  typ ica l ly  greater  than  4
millimeters  in  diameter.  LVIS  is  often
seen in drip patterns or from a bleeding
person walking or running.
Medium  Velocity  Impact  Spatter
(MVIS):  This  is  the  most  common
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pattern  associated  with  blunt  force
trauma,  such  as  from  a  hammer,
baseball  bat,  or  fist.  The  force  is
between 5 and 25 feet  per  second.  A
blood  spatter  chart  shows  MVIS  as  a
mixture  of  small  and  medium-sized
droplets, typically 1 to 4 millimeters in
diameter.  The pattern often features a
central  void  area  (where  the  weapon
struck) surrounded by radiating spatter.
High Velocity Impact Spatter (HVIS):
This pattern is the hallmark of gunshot
wounds. The force exceeds 100 feet per
second. HVIS produces an extremely fine
mist  of  blood droplets,  many of  which
are less than 1 millimeter in diameter. A
blood spatter chart for HVIS often looks
like  a  fine  spray  or  aerosol,  and  it  can
travel  significant  distances.  The  pattern
can help determine the entry and exit
wounds, as well  as the position of the
shooter.

Cast-off Patterns
Cast-off  patterns  are  created  when  a
bloodied object swings through the air,
flinging  blood  droplets  onto  surrounding
surfaces.  This  is  a  critical  pattern  for
investigators  looking  for  a  weapon.  A
blood spatter chart for cast-off will show
a series of linear or arcing patterns of
stains. By analyzing the arc and spacing
of  these  stains,  analysts  can  estimate
the number of swings and the type of
weapon  used.  For  example,  a  long,
flexible  object  like  a  belt  will  produce  a
wider, more spread-out arc than a short,
rigid object like a hammer.

Arterial Spurt or

Gush Patterns
When  an  artery  is  severed,  blood  is
forcefully  ejected  under  pressure  from
the  heart.  This  creates  a  distinctive
pattern that rises and falls in a wave-like
or spurting fashion. A blood spatter chart
identifies  arterial  patterns  by  their
characteristic  "sine  wave"  appearance
on  walls  or  ceilings.  The  height  and
duration of the spurts can indicate the
specific  artery  that  was  severed  and
provide  evidence  of  a  living,  beating
heart at the time of the injury.

Transfer and
Contact Stains
These  patterns  are  created  when  a
bloodied surface comes into contact with
another surface. A classic example is a
bloody handprint or shoeprint.  A blood
spatter  chart  classifies  these  as  "wipe"
or "smear" patterns. Wipe patterns occur
when  a  non-bloody  object  moves
through an existing bloodstain, altering
its  appearance.  Contact  patterns  are
direct  transfers,  such  as  a  fingerprint.
These patterns are critical for identifying
who was at the scene and establishing
physical contact between individuals or
objects.

Void Patterns
A void pattern is an area of clean surface
within  an  otherwise  continuous  blood
spatter pattern. The blood spatter chart
teaches analysts to recognize that  the
absence of blood is just as important as
its  presence.  A  void  suggests  that  an
object or person was standing between
the blood source and the surface at the



4

4 Blood Spatter Chart 2023-10-22

time of the bloodshed. By analyzing the
shape  and  locat ion  of  the  vo id,
investigators can infer the position of an
unseen object or a fleeing person.

THE ROLE OF TECHNOLOGY IN
MODERN BLOOD SPATTER
CHARTS

While  traditional  blood  spatter  charts
were hand-drawn and based on physical
observation,  modern  forensic  science
has  integrated  powerful  technology  to
enhance accuracy and objectivity. Digital
imaging  software,  3D  laser  scanning,
and specialized computer programs now
allow analysts to create precise, virtual
blood spatter charts of a crime scene.
These digital tools enable analysts to:

Calculate Impact Angles
Precisely: Using the width and
length of an elliptical stain, an
analyst can use trigonometry (the
law of sines) to determine the
exact impact angle. Digital tools
automate this calculation and plot
the results on a chart.
Perform Back-Tracking: By
analyzing multiple impact patterns
from different surfaces, software
can calculate the "area of
convergence" or the point in space
where the bloodshed originated.
This is crucial for locating where
the victim was standing when
injured.
Create 3D Reconstructions: A
3D laser scanner creates a digital
twin of the crime scene. The blood
spatter chart can then be overlaid
onto this model, allowing
investigators to virtually walk
through the scene and test
different hypotheses about
weapon type, body positions, and

movement.

This technological evolution has elevated
the blood spatter chart from a simple set
of  diagrams to  a  dynamic,  interactive,
and  highly  quantitative  analytical
framework.  However,  the  foundational
knowledge  of  pattern  recognition
remains  essential.  The  computer  is  a
tool,  but the analyst's trained eye and
understanding of the blood spatter chart
are what drive accurate interpretation.

COMMON MISCONCEPTIONS
ABOUT BLOOD SPATTER CHARTS

Despite being a well-established forensic
discipline, blood spatter analysis is often
misunderstood by the public, largely due
to  its  dramatic  portrayal  in  television
shows  and  movies.  It  is  important  to
address  some common misconceptions
about the blood spatter chart.
Misconception  1:  It  is  an  exact
science.
While  it  is  rooted  in  physics  and
mathematics,  blood  spatter  analysis
requires  significant  professional
judgment. The interpretation of a pattern
can be subjective, and different analysts
may  legitimately  reach  different
conclusions.  The  blood  spatter  chart
provides a framework, but it  is not an
infallible answer key. The field has faced
scrutiny  in  recent  years,  leading  to
efforts to standardize methodologies and
require more rigorous validation.
Misconception  2:  It  can  always
identify  a  specific  weapon.
A blood spatter  chart  can indicate the
general  velocity  class  (low,  medium,
high) and the type of pattern (e.g., cast-
off,  impact),  but  it  rarely  identifies  a
specific  weapon  brand  or  model.  MVIS
from  a  hammer  looks  very  similar  to
MVIS from a wrench. The chart provides
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direction, not a brand name.
Misconception  3:  It  is  always
conclusive  in  court.
Blood spatter evidence is powerful, but it
is almost always used as corroborative
evidence.  It  is  most  effective  when
combined  with  DNA  analysis,  ballistic
evidence, witness testimony, and other
forensic disciplines. A blood spatter chart
alone cannot  convict  a  suspect,  but  it
can powerfully support the narrative of
the crime.

THE FUTURE OF BLOOD SPATTER
CHARTING

The  field  of  bloodstain  pattern  analysis
continues  to  evolve.  Researchers  are
working on creating even more detailed
and  scientifically  rigorous  blood  spatter
charts  using  computational  fluid
dynamics  and  machine  learning.  The
goal is to reduce subjectivity and provide
m o r e  o b j e c t i v e ,  d a t a - d r i v e n
interpretations.  Future  advancements
may  include  automated  pattern
recognition  software  that  can instantly
classify a bloodstain based on a digital

photo,  or  algorithms that can simulate
the  exact  mechanics  of  a  beating  or
shooting based on the observed spatter
patterns.

CONCLUSION

The blood spatter chart is far more than
a  collection  of  diagrams;  it  is  the
fundamental  language  of  forensic
bloodstain pattern analysis. It provides a
structured,  scientific  approach  to
decoding the violent events that leave
behind this powerful  form of evidence.
From distinguishing a passive drip from
a high-velocity gunshot mist to locating
the  area  of  convergence,  the  blood
spatter chart is an indispensable tool for
investigators seeking to reconstruct the
truth. As technology advances and the
science  is  refined,  the  blood  spatter
chart will remain a cornerstone of crime
scene  investigation,  ensuring  that  the
si lent  testimony  of  blood  can  be
accurately read and understood in the
pursuit of justice. Its true value lies not
just in cataloging patterns, but in giving
a voice to evidence that would otherwise
remain silent.


