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DECODING THE SCIENCE OF
BLOODSTAIN PATTERNS

In the world of forensic science, few tools
are  as  v isua l ly  compel l ing  and
scientifically  rigorous  as  the  blood
spatter pattern chart. This specialized
reference  tool  is  fundamental  to
bloodstain  pattern  analysis  (BPA),  a
discipline  that  helps  crime  scene
investigators reconstruct violent events
by  examin ing  the  s i ze ,  shape ,

distribution,  and  location  of  blood
droplets.  Far  from  being  a  simple
diagram, a comprehensive blood spatter
pattern  chart  serves  as  a  visual
dictionary  and  mathematical  guide,
translating the silent story left at a crime
scene into actionable evidence. Whether
you are a student of criminology, a legal
professional,  or  simply  fascinated  by
investigative science, understanding this
chart unlocks a deeper appreciation for
how  physical  evidence  speaks  in  the
justice system.
Bloodstain pattern analysis is rooted in
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physics,  biology,  and  fluid  dynamics.
When blood exits the body under force,
it  behaves  predictably.  A  properly
constructed blood spatter pattern chart
organizes  these  predictable  behaviors
into categories—such as passive drops,
projected  patterns,  and  transfer
stains—providing  analysts  with  a
baseline  for  comparison.  This  article
explores  the  essential  components  of
these charts, their practical applications,
and the meticulous science that makes
them  indispensable  in  forens ic
investigations.

THE FOUNDATION OF
BLOODSTAIN PATTERN ANALYSIS

Before  diving  into  the  specifics  of  a
blood spatter pattern chart, it is crucial
to  understand  the  scientific  principles

that  underpin  i t .  Blood  behaves
according to the laws of physics. Surface
tension  keeps  a  droplet  spherical  in
flight,  and  upon  impact,  the  droplet
spreads outward, creating a stain whose
characteristics  depend  on  the  impact
angle, velocity, and surface texture. The
chart  captures these relationships in a
standard ized  format ,  a l lowing
investigators to work backward from the
stain  to  determine  the  events  that
caused  it.
The core concept in BPA is  that blood
droplets  travel  in  straight  lines  unless
acted  upon  by  external  forces.  By
analyzing the shape of individual stains,
analysts  can  calculate  the  angle  of
i m p a c t  a n d  t h e  p o i n t  o f
convergence—the spot  from which the
blood  originated.  This  is  where  the
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blood spatter pattern chart becomes
invaluable,  as  it  visually  correlates
elliptical  stain  shapes  with  specific
impact  angles,  often  showing  a  scale
from 0 to 90 degrees.

Why Visual
Reference
Matters
A blood  spatter  pattern  chart  is  more
than  a  teaching  aid;  it  is  a  working
document  used  in  the  field  and  the
laboratory.  Charts  typically  display
illustrations or photographs of common
pattern  types  alongside  annotations
explaining their origins. For example, a

chart might show the difference between
a low-velocity spatter, characterized by
large drops from a dripping wound, and
a high-velocity spatter, which produces a
fine mist of tiny droplets from a gunshot
or explosive force. Having these visual
reference  points  allows  analysts  to
quickly  classify  patterns  and  rule  out
impossible  scenarios,  accelerating  the
investigative process while  maintaining
forensic rigor.

KEY COMPONENTS OF A BLOOD
SPATTER PATTERN CHART

A thorough blood spatter pattern chart is
organized  into  distinct  sections,  each
addressing  a  fundamental  aspect  of
pattern  interpretation.  While  specific
charts  vary  by  agency  or  educational
institution,  most  include  common
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elements  that  every  analyst  learns  to
recognize.

Classification by
Velocity
One of the primary organizing principles
in  any  blood  spatter  pattern  chart  is
velocity  classification.  This  refers  to  the
speed at which the blood was traveling
when it struck a surface, which directly
affects  the  size  and  distribution  of  the
resulting  stains.

Low-Velocity Impact Spatter
(LVIS): Produced by gravitational
force alone, such as blood dripping
from a stationary wound. Droplet
diameter is generally greater than

4 millimeters. The chart typically
shows these as large, round or
slightly oval stains with minimal
satellite spatter.
Medium-Velocity Impact
Spatter (MVIS): Caused by a
moderate force, such as a beating
with a blunt object. Droplet
diameters range from 1 to 4
millimeters. A chart will often
feature a mix of stain sizes,
including some directional
indicators that show the path of
the force.
High-Velocity Impact Spatter
(HVIS): Results from a high-
energy event like a gunshot or an
explosion. Droplet diameters are
typically less than 1 millimeter,
creating a mist-like appearance.
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Charts emphasize the fine, uniform
texture of these patterns, often
with tiny, widely distributed stains.

Pattern
Categories
Beyond Velocity
While  velocity  is  a  cornerstone,  a
comprehensive  blood  spatter  pattern
chart also includes other critical pattern
types that provide unique investigative
insights.

Passive Stains: These result from1.
gravity alone. The chart will
illustrate drips, pools, and flows. A

drip stain from a stationary source
appears round, while a drip from a
moving source becomes
elongated, revealing the direction
of travel.
Transfer Stains: These occur2.
when a bloodied surface comes
into contact with another surface.
The chart shows wipe patterns,
swipe patterns, and contact
transfers. For example, a
fingerprint smeared in blood is a
transfer stain, and the chart helps
analysts distinguish it from
spatter.
Projected Stains: These are3.
produced by a force propelling
blood through the air. This
category includes cast-off patterns
(from a swinging weapon), arterial



6

6 Blood Spatter Pattern Chart 2022-11-06

spurts (from a severed artery), and
impact spatter. The chart
highlights the characteristic wave-
like or spray patterns that
differentiate these events.
Altered Stains: These are stains4.
that have changed after deposition
due to environmental factors such
as dilution, decomposition, or
insect activity. Charts often
include examples of how a stain
might appear after being wiped or
smeared, emphasizing the
importance of context.

HOW INVESTIGATORS USE THE
CHART IN PRACTICE

The  practical  application  of  a  blood
spatter pattern chart transforms abstract
categories  into  concrete  investigative

steps.  When  an  analyst  arrives  at  a
crime  scene,  they  systematically
d o c u m e n t  e v e r y  s t a i n .  T h i s
documentation is then compared against
the chart to classify patterns and infer
actions.  The  process  is  both  art  and
science, requiring careful measurement
and thoughtful interpretation.

Determining
Angle of Impact
One of the most powerful uses of a blood
spatter pattern chart is in calculating the
angle of impact. When a droplet strikes a
surface at an angle, it forms an ellipse.
The chart typically provides a reference
table or graphical scale that correlates
the length-to-width ratio of the stain with
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the impact angle. A perfectly round stain
indicates  a  90-degree  impact  (straight
down),  while  a  highly  elongated  stain
indicates a shallow angle, such as 10 or
20  degrees.  By  measuring  numerous
stains across a crime scene, analysts can
use the chart  to  triangulate the origin
point of the bloodshed.

Establishing the
Area of
Convergence
Beyond  individual  angles,  a  blood
spatter pattern chart aids in establishing
the area of convergence. This is the two-
dimensional  point  on  the  floor  or  wall

where  the  paths  of  multiple  blood
droplets  intersect.  By  drawing  lines
through the long axes of several stains,
investigators  can  pinpoint  where  the
victim was likely standing or lying when
the  blood  was  shed.  The  chart  helps
ensure  that  this  geometric  analysis  is
consistent  with  known  pattern  types,
preventing  misidentification  of  stains
that  might  be  transfer  or  passive  in
nature.

Contextualizing
Pattern
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Interactions
Crime  scenes  rarely  contain  a  single
pattern type. A victim may have been
struck multiple times, moved, and then
left  to  bleed.  A  blood  spatter  pattern
chart  becomes  a  diagnostic  tool  for
unraveling this sequence. For example,
an  analyst  might  identify  a  cast-off
pattern  from  a  weapon  superimposed
over a pool of passive blood. The chart
helps clarify the order of events: the pool
formed first, and the swinging motion of
the  weapon  later  deposited  the  cast-off
spatter.  Without  this  reference,  the
sequence  might  be  misinterpreted,
potentially altering the trajectory of an
investigation.

THE SCIENCE BEHIND THE
CHART: PHYSICS AND BIOLOGY

The reliability of a blood spatter pattern
chart  stems  from  the  predictable
behavior  of  blood  under  controlled
conditions. Blood has a viscosity roughly
four to five times that of water, giving it
a  distinctive  flow  behavior.  Surface
tension causes droplets to minimize their
surface  area,  forming  spheres  while
airborne.  When these spheres  strike  a
surface,  the impact dynamics create a
stain whose dimensions are a function of
the droplet's size, velocity, and impact
angle. Charts are built upon thousands
of  experimental  data  points,  verified
through  repeated  laboratory  testing.
Understanding the  science also  means
recognizing  the  limitations.  Not  every
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stain on a chart will  perfectly match a
stain at a crime scene. Surfaces matter:
porous materials like fabric absorb blood
differently than non-porous surfaces like
tile or glass. Temperature and humidity
can  affect  drying  time  and  droplet
behavior. A skilled analyst uses the chart
as  a  guide,  not  a  straightjacket,
accounting  for  environmental  variables
through  careful  observation  and
additional  testing.

Surface Texture
and Stain

Morphology
A  sophisticated  blood  spatter  pattern
chart  includes  notes  on  how  surface
texture  alters  stain  appearance.  On  a
smooth  surface,  a  round  droplet
produces a clean, symmetrical stain with
little to no spiking. On a rough surface,
the same droplet may produce scalloped
edges or small  secondary stains called
satell ite  spatter.  The  chart  often
illustrates these differences side by side,
reminding  investigators  that  the  same
event  can  look  different  depending  on
where the blood lands. This attention to
surface  variability  is  essential  for
accurate  pattern  interpretation.
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TRAINING AND CERTIFICATION IN
BLOODSTAIN PATTERN ANALYSIS

Using  a  blood  spatter  pattern  chart
effectively  requires  formal  training.
Forensic professionals who specialize in
BPA  typical ly  complete  courses
sanctioned by organizations such as the
In te rna t i ona l  Assoc ia t i on  f o r
Identification  or  the  American  Academy
of  Forensic  Sciences.  These  programs
include extensive hands-on practice with
blood simulants, where students create
patterns under controlled conditions and
compare  them  to  reference  charts.
Certification exams test  both theoretical
knowledge  and  practical  application,
ensuring  that  analysts  can  confidently
interpret patterns in complex, real-world
scenarios.

The  chart  itself  evolves  with  new
research.  As  more  data  becomes
available—from  studies  on  different
weapon  types,  varying  impact  angles,
and novel surface materials—charts are
updated  to  reflect  current
understanding.  This  iterative  process
ensures that BPA remains a scientifically
defensible  discipline,  capable  of
withstanding  scrutiny  in  courtrooms
where  lives  and  liberties  hang  in  the
balance.

COMMON MISCONCEPTIONS
ADDRESSED BY THE CHART

One of the important functions of a blood
spatter  pattern  chart  is  correcting
misconceptions that arise from popular
media.  Television  crime  dramas  often
dep i c t  b l oods ta in  ana lys i s  as
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instantaneous  and  infallible,  with
analysts  able  to  reconstruct  an  entire
crime from a single droplet.  In reality,
the  process  i s  pa instak ing  and
probabilistic.  The  chart  helps  ground
expectations: a single stain can indicate
direction, but it cannot identify a suspect
or prove intent. Multiple patterns must
be analyzed together, along with other
evidence  types,  to  build  a  coherent
narrative.
Another common misconception is that
all  spatter  looks  the  same.  In  fact,  a
blood  spatter  pattern  chart  reveals
remarkable  diversity.  High-velocity
spatter  from  a  gunshot  is  distinctly
different  from  the  cast-off  pattern  of  a
baseball  bat.  A  passive  drip  from  a
standing  victim  differs  from  one
produced while the victim was moving.

By studying these distinctions, analysts
can  differentiate  between  types  of
violence, estimate the number of blows,
and  somet imes  even  in fe r  the
handedness of the assailant. The chart
transforms what might appear as chaotic
red smears into a structured language of
forensic evidence.

THE ROLE OF TECHNOLOGY IN
MODERN BPA

While  traditional  blood  spatter  pattern
charts  are  often  printed  on  paper  or
displayed  as  posters,  digital  tools  are
increasingly  integrated  into  forensic
practice.  Software programs now allow
analysts  to  upload  cr ime  scene
photographs,  digitally  measure  stain
dimensions,  and  overlay  geometric
projections  onto  the  scene.  These
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programs often include built-in reference
libraries derived from traditional charts,
allowing  for  rapid  comparison  and
automated calculation of impact angles
and convergence points.
However,  technology  does  not  replace
the  cha r t ;  i t  enhances  i t .  The
foundational  knowledge  of  pattern
classification,  impact  physics,  and  stain
morphology  remains  essential.  An
analyst  who  relies  solely  on  software
without  understanding  the  underlying
principles risks misinterpreting results. A
blood spatter pattern chart serves as the
bridge between raw data and informed
interpretation,  whether  that  chart  is
consulted  in  a  three-ring  binder  or
embedded  within  a  digital  interface.

CONCLUSION: A SILENT WITNESS
WITH A CLEAR VOICE

The  blood  spatter  pattern  chart  is  far
more  than  a  static  reference—it  is  an
active investigative tool that empowers
forensic  analysts  to  read  the  silent
language  of  bloodshed.  By  organizing
patterns  according  to  veloci ty,
morphology, and mechanism, the chart
provides  a  systematic  framework  for
reconstructing  violent  events.  From
determining  the  angle  of  impact  to
establishing  the  sequence  of  injuries,
this  tool  transforms  messy,  chaotic
scenes into structured, analyzable data.
As forensic science continues to evolve,
the chart remains a constant touchstone.
It embodies the discipline's commitment
to  objectivity,  repeatability,  and
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empirical evidence. For anyone seeking
to  understand  how investigators  piece
together  the  moments  of  a  crime,

studying the blood spatter pattern chart
is an illuminating first step. In the end, it
reminds us that even in violence, there
is pattern—and in pattern, there is truth.


