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face tension which cause a drop to be,
circular in shape during free fall and to
resist rupturing even upon impact. On
a perfectly smooth, clean- surface, a
drop will, not rupture or break upon
impact, regardless of the height of the
free fall. However, on a rough surface
or due to some other force or energy,
this principle does not hold true.

During the study of a crime scene,
,the investigator should keep in mind
the following known characteristics of
blood:

1) Blood is uniform in character and
can reproduce specific patterns.

2) A drop of blood is circular in
shape during free fall.

3) A drop of blood does not break
up unless acted upon by some
force or energy.

4) A single drop of blood has a
volume of .O5ml, unless acted

upon by some force or energy.
5) Terminal velocity is 25.1' per

second (IO.5') in free fall.
6) The majority of high velocity drop-

lets have diameters of less than

Crimes of violence frequently pro-
duce bloodstains which, when properly
studied, will aid in reconstructing the
occurrences that took place to pro-
duce the patterns found at the scene.
In the study of specific bloodstain pat-
terns, care must be taken to record
location, stain shape, direction, size,
and surface of impact area. When this
information is applied to the known
physical characteristics of blood, the
investigator may be able to disclose
the:

1) Origin of blood,
2) Distance between impact area

and origin at the time of
occurrence,

3) Type and direction of impact,
4) Number of blows,
5) Position of victim during attack,

and
6) Movement and direction of

suspect and victim during
bloodshed and after.1 By

SGT. TOM BEVEL

Police Department
Oklahoma City, Okla.
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Laws of Physics on Fluids

Due to a molecular attraction

Geometric Bloodstain
Interpretation

1mm, which travel usually no
further than 46".2

called cohesive force, a drop of blood
is held together by a skin similar to a
balloon. The skin is actually surface
tension or an outer covering of the
drop. This principle is similar to that of
a razor blade floating on water if laid
gently onto the surface. It is supported
by the unbroken skin of the water.
However, if the blade is held on its
edge and placed on the water, the
sharp edge will puncture the skin or
surface tension, and the razor blade
will sink. It is cohesive force and sur-

Distance and Direction

To estimate accurately the dis-
tance a blood drop has fallen, it is
necessary to conduct a series of blood
drop vs. distance experiments on the
specific surface in question and to use
these as known standards for direct
comparison to the unknown.

Determining the directionality of
blood droplets is possible because a
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droplet strikingan angled surface pro-
duces a teardrop-shaped pattern. This
is caused by the physical lawof inertia,
Le.,the resistance of a movingbody to
any force operating to change its mo-
tion, direction, or speed. Therefore, as
the speed is dissipated abruptlyby the
surface upon which it impacts, the
blood droplet trails off into a pointed
end of varyingdegrees, depending on
the angle of the surface. The greater
the angle, the more elongated and nar-
rower the stain pattern produced. The
pointed end shows the direction of
travel of the droplet.3(See fig. 1.)

Blood dropping onto a flat surface
that is nearly horizontalwillproduce an
ellipticalrather than a circular stain. As
the angle decreases, the stain patterns
become more elongated, as illustrated
in figure 3.

There are certain points to re-
member when interpreting bloodstain
patterns:

1) Surfacetexture,not distance
fallen, determines the degree of
spatter.

2) Teardrop stains (pointed ends)
point in the direction of travel.
Smaller and longer droplets have

Figure 1
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their pointed ends pointingback
to the larger stains from which
they originated.

3) The smaller the drops of blood,
the greater the energy of impact.

4) The angle of impact of a
bloodstain may be estimated by
the geometry of the stain.4

When dealing with firearms and
bloodstain evidence, the following
rules apply:

1) Back spatter usually occurs less
than 3" from muzzle to target
area when blood is found inside
the barrel.

2) The larger the caliber or gage, the
greater the depth of blood
penetration into the barrel.

Secondary Drops and Impact Angle
Primary blood droplets may pro-

duce smaller castoff spatters which
point back to the source. The smaller
droplets break away from the parent
drop due to inertia or resistance to
being stopped. These droplets travel
close to the surface uhtil impact, pro-
ducing exclamation-like marks which
point back to the parent drop. (See fig.
2.)
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3) Less penetration and
concentration of back spatter
occurs in recoil autoloading
weapons than weapons whose
barrel does not recoil.

4) Higher energy loads will produce
more depth of back spatter
penetration than standard
ammunition.

5) When double-barrel shotguns are
discharged on body contact,
considerable back spatter (up to
12 cm) occurs in the dormant
barrel.

6) The majority of blood spatter
patterns will be 1mm or less in
diameter.5

Documentation

The purpose of documentation is
to show location, direction, size,shape,
impact surface, angle, number of
stains and/or volume, and human
blood type.6 However, reconstructing
the chain of events that occurred at a
crime scene where bloodstain'patterns
are present is directly proportional to
the skill and care taken while examin-
ing the scene. Since the ultimate test is
effective prosecution in a court of law,
successful presentation of physical
evidence can only be accomplished if
there is proper documentation, collec-
tion, and preservation of bloodstains.
Therefore, the scene should first be
processed for physical evidence that is
easily lost or destroyed. Unlike hairs or
fibers, bloodstains are easily found

Figure3

90. 60..r
.

with proper lighting, and once dry, will
stay in place in most instances. How-
ever, they can become tainted if care is
not taken when processing the crime
scene. For example, the powder used
when dusting for latent prints can inter-
fere with the analysis of a bloodstain
and may very well make an analysis
impossible. It is extremely important to
the outcome of an investigation that all
evidence is properly collected, pack-
aged, marked, and preserved.

Figure4

point, the strings may converge if the
stains form a trail made by a swinging
object. A photograph should be taken
to show this convergence, which
should also be measured and
sketched as shown in figure 4.

If the stains are on a movable
object, they can be transported to the
lab for more detailed study, although
this is not necessary in most cases if
they are properly documented. Howev-
er, before the object is moved, the
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Photographs taken of the scene
document bloodstain evidence, show-
ing both location and relationships.
Closeups must be taken with a scale of
reference, such as a metric ruler, and
at a 90. angle from stain to camera.
The investigator should tape a string of
contrasting color to the background
beside the stains that form a trail to
show directionality. All strings should
run parallel to the surface and in the
direction shown by the stains. At some
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stains should be protected with clean
paper and tape. It is essential that the
item is photographed, measured, and
sketched before transporting. Also, di-
rectional markings (east, west, north,
and south) should be made so that the
direction of the stains can be reestab-
lished.7
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"Bloodstain pattern interpretation can be a valuable
investigative aid in the reconstruction of a violent crime scene."

Although there are some who as-
sert that stains can also be preserved
by fingerprint tape used for lifting la-
tents, I prefer not to use this method.
However, for those interested in the
technique, the stain is covered with
fingerprint tape and then placed on a
contrasting colored cardboard back-
ground or on clear plastic, such as
celluloid. The clear plastic can be used
as a negative to contact print 1:1 pho-
tographs of the stains on high-contrast
paper. One must keep in mind that
using the tape would probably destroy
the ability to do ABO and enzyme typ-
ing, eliminating the option for serologi-
cal exams if deemed necessary in the
future.

If the scene has been properly
documented by photographs, sketch-
es, measurements, and proper collec-
tion of stains, evaluation by trained
blood interpreters can be accom-
plished even years later.

Clothing Examination
A careful examination should be

made of the clothing the suspect was
believed to be wearing during the com-
mission of the crime. Again, location,
size, and shape may help prove or
refute any story of what took place. For
example, if the victim was kicked re-
peatedly by the suspect, medium ve-
locity spatter should be found on the
lower front portion of the clothing cov-
ering the ankle and leg used in the
assault. This will often include some
upward spatter on the inside of the
pant cuff. Also be sure to examine
shoes and socks. Likewise, medium
velocity spatter might be found on the
clothing covering the wrist and arm, if
an instrument or hand was used in the
assault. Spatters may also be found on
the inside cuff of longsleeved shirts.8
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Summary
Bloodstain pattern interpretation

can be a valuable investigative aid in
the reconstruction of a violent crime
scene. However, it must be stressed
that this article is not an attempt
to make the reader an expert in this
technique. It is designed to make the
reader aware of:

1) The more basic principles of
bloodstain interpretation,

2) What this discipline can do to aid
in the investigation of violent
crimes, and

3) The proper documentation and
collection of bloodstains.

To become qualified, an individual
must have extensive training in this
technique and must begin a lengthy
period of personal experimentation to
establish the basic principles as scien-
tifically valid. Before a qualified person
testifies in court as to his opinion of
what occurred to cause a specific
bloodstain pattern, he must perform
experiments to recreate and duplicate
the specific patterns. IV the specific
pattern cannot be duplicated using the
occurrences as set forth by the ex-
pert's opinion, then his opinion is sim-
ply useless in court and cannot be
accepted.

For additional information, contact
Sgt. Tom Bevel, Oklahoma City Police
Department, 701 Colcord Drive, Okla-
homa City, Okla. 73102, or call (405)
232-5331, ext. 494. FBI
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