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of making gun barrels was thought to improve ac-
curacy and precision. The lands and grooves left on
bullets after firing them, however, was not used to
link a gun and bullet together until much later, as it
was not until the end of the 1800’s that this idea was
introduced as a form of firearms identification. Al-
exandre Lacassange (1844-1921) of France was one
of the first to attempt to identify and match an in-
dividual bullet to a gun barrel. A physician working
in the forensic medicine division of the University
of Lyon, Lecassange wrote an article outlining his
findings which served to pave the way for further
development of the science of ballistic imaging.

As this new concept began to enter into the field
of forensic analysis, a more sophisticated and pre-
cise technology was developed to compare ques-
tioned bullets and the standards fired by the gun
in question. Calvin Goddard, one of the men that
developed this technology, designed a microscope
to closely compare marks left on multiple bullets
to one another. At that time, the design of typical
microscopes enabled an examiner to look at just
one bullet at a time, making bullet comparison dif-
icult. The examiner had to remember the pattern

of marks on one bullet and then separately view the
other bullet. In 1925, the comparison microscope
was invented, comprised of two microscopes con-
nected by an optical bridge. This design allowed
separate objects to be viewed simultaneously in a
split-view window. The viewer could then immedi-
ately note findings between the two items without
having to use two separate microscopes or having
to switch back and forth between the two items.
When using a comparison microscope today to
compare striae, the comparison objects are lined up
to find similarities. If similarities are not found be-
tween the bullets, they cannot be associated with a
common gun. Bullets are typically examined under
a reflective light with a magnification between 5x
and 100x.

Comparison microscopes are still today used in
ballistic imaging comparisons, however many im-
provements to their accuracy and efficiency have
been made since that time. Modern comparison mi-
croscopes have video capabilities, digital imaging,
and fiber optic illumination allowing photos to be
taken for future reference and courtroom presenta-
tion while the bullets are in the microscope. Visu-
alization tools have also been developed that mimic
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the operation of the comparison microscope. These  remarkably, it remains the same basic concept
programs often give the viewer the option of 22D Goddard developed nearly a century ago. With this
or 3D view of the surfaces and even allow the ex- important technological advancement, ballistic im-
aminer to examine striae in comparison with one  aging became an important aspect of the forensic
another by overlapping the two. While many re-  sciences.

finements have been made to the original model, ; . y
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armed criminals, and, in December, a shooting oc-
curred outside of an area restaurant. In November
2004, the Riviera Beach Police found an abandoned
.380 caliber (9mm) pistol and were able to arrest a
suspect. Then, in December 2004, the Palm Beach
Gardens Police found a discarded .40 caliber pistol
at the scene of the armed carjacking. Two suspects,
including a felon, were then arrested, and, using
NIBIN, the .40 caliber pistol-was linked to both of
the double homicides and the shooting at the res-
taurant. The .380 caliber pistol was linked to one of
the double homicides, and all three suspects were
charged, convicted, and sentenced to 20-40 years
imprisonment.

In an effort to maximize the results of forensic
bullet analysis, databases of bullet standards have
begun to be utilized in several states, such as Cali-
fornia, Massachusetts, and New York, and, recently,
there has been a push by legislatures to create a
comprehensive national database that would re-
quire all current gun holders, gun manufacturers,
and purchasers to register their bullet standards.
These databases would be used to match the pat-
tern of a bullet in question to a gun that was pre-
registered in the database. In theory, this would
give law enforcement the ability to track the gun
back to the original purchaser.

The proposed database would produce a list of
possible gun matches and give law enforcement a
“match score” according to the similarity to the
bullet or cartridge case. Despite the improvements
created by such a database, the logistics of compil-
ing a database is complicated by the fact that, in the
United States, there are already over ZOOﬂmiHion
firearms, and implementing such a databdSe ques-
tions a variety of legal and constitutional issues.
The Bureau of Alcohol, Tobacco, Firearms, and Ex-
plosives (BATFE), however, has amassed a national
database (the National Integrated Ballistic informa-
tion Network, NIBIN), that compiles ballistic images
from bullets and cartridge cases, and this database
is utilized to compare images in the database with
guns that have been collected from crime scenes or
confiscated from criminals. Over 1.6 millions im-

ages with over 34,000 hits, or connections, of mul-
tiple crimes have been accumulated by using this
database.

Persons interested in a forensic career with an em-
phasis on ballistic imaging should seek a bachelor’s
degree in either forensic science or criminology,
and some specialists also have training in mechani-
cal engineering and metallurgy. While earning a de-
gree, it would be beneficial to pursue an internship
in ballistic imaging in order to obtain necessary
experience. Sometimes a law enforcement officer
or others experienced in firearms may transition
into these types of positions with additional train-
ing. Training courses would include math, chemis-
try, and physics. This is not a recommended course,
however, as those individuals with bachelor’s de-
gree tend to receive preference over those without.

The American Academy of Forensic Sciences pro-
vides a website with a list of colleges and universi-
ties providing forensic degree programs. For more
information, visit www.aafs.org.
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INE days ago, during the night of a sudden

summer thunderstorm, the Mondelo family
car went over the side of Backbone Mountain and
caught fire on impact. Three bodies were found in
the wreckage; an adult woman, a teenage male, and
a female child. All were burned beyond recognition.
The three victims were identified as Louise Mon-
delo and her children, Wally and Jan, by personal
effects that survived the fire.

Pictures of the scene were recorded but, due to
the rainstorm, the crash was initially believed to
be simply a tragic accident and was not treated as
a crime scene. When Lyle Mondelo could not be
reached and was found to be missing, he became a
possible suspect, and the wreckage was thoroughly
processed. The scene was substantially disturbed
and some evidence was undoubtedly lost however,
upon retracing the path of the vehicle, investiga-
tors found several pieces of broken glass lying in the
roadway. Becoming increasingly more suspicious of

foul-play, the broken glass fragments were pack-
aged and retained. In addition, investigators cut
and removed a section of charred carpet from the
vehicle for further laboratory analysis. The bodies,
as part of an ongoing criminal investigation, were
kept in the county morgue.

The small town of Highland Park was shocked, since
nothing this terrible had ever happened in the
area. Tips from neighbors and friends poured into
the police department, but none of the tips were
eyewitness accounts or provided specific informa-
tion regarding the car accident. Lyle was the likely
suspect but was nowhere to be found. An all-points
bulletin was issued for everyone to be on the look-
out for Lyle Mondelo. He was presumed armed and
dangerous and to be driving a missing, blue, 1993
Ford Ranger with Tumbling Water Land Develop-
ment Co. logos. Four days 4go, Lyle Mondelo’s cred-
it card was used to purchase gasoline and food at a
gas station in Texas.
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When contacted, business associate John Wayne
Gretzky told investigators that Lyle had been slip-
ping into a deep depression because of trouble at
their jointly owned business, Tumbling Water Land
Development Company. Gretzky also hinted that
there had been problems in the Mondelo family.
At this time, investigators noticed that John had a
large bite mark on his upper arm. When asked about
the wound, Gretzky claimed to have been bit during
a bar fight the night before and allowed the bite to
be photographed. He was not held or charged with
any crime.

Background Investigation

With no additional leads, policed launched a full
investigation into the Mondelos. Louise Wilson and
Lyle Mondelo had met at college while receiving
Business Degrees in Management. They married in
college and moved to Highland Park, Louise’s home-
town, after graduation. The town was still ailing at
the time, suffering from the shut down of the mines
a little over a decade ago. Although at first Lyle
thought their business prospects in the small town
were poor, he soon discovered that money could be
made developing land for the private lodges and ski
resorts that employed most of the residents.

After returning to Highland Park, Louise ran into
her old high school sweet heart, John Wayne Gretz-
ky. While talking to him, Louise learned that he was
also a developer. Glad to see an old friend, and think-
ing that a favorable business relationship could de-
velop, Louise asked John to meet with her and Lyle
over dinner. Lyle and John soon became friends,
and rather than compete for business against each
other, the three decided to join together and start
Tumbling Water Land Development Company.

A year after Tumbling Water was founded, Lou-
ise conceived her first child, Wally. Friends of the
Mondelos said that Lyle suspected Louise and John
of having an affair at the time, and the two nearly
divorced. The couple worked out their relationship
with the help of a marriage counselor.

Tumbling Water became prosperous and was able

to buy several hundred acres of land adjacent to
Blackrock River, a prime recreational waterway.
Soon thereafter, Louise had another child, Jan, and
took leave from the office to work from home while
she raised the two children. Friends say that Lou-
ise never really went back to Tumbling Water, even
after the children were older and in school. Their
friends also suggested that Lyle and Louise’s rela-
tionship was healthier with them not working to-
gether.

Tumbling Waters’ lawyer told investigators that she
began preparing bankruptcy papers for the compa-
ny about a year ago; the ski resort was dragging out
negotiations for a property purchase, and the com-
pany’s other business deals weren’t making enough
profit to keep the business afloat. Soon after being
asked to begin the bankruptcy filing, though, she
said an unexpected deal was rade to build a num-
ber of fishing cabins on the Blackrock River land.
That was enough to keep the business going, and
after that, Tumbling Water began making deals at
a steady rate.

A potentially related case recently touched on the
Mondelos’ lives. Three weeks ago, a crystal meth-
amphetamine lab was discovered in an abandoned
camper on Tumbling Water land. Louise’s nephew,
Mitch Wilson, and John Wayne's brother, Larry
Gretzky, were found in the lab and indicted for pos-
session with intent to sell the 6 kilograms of meth
found in the lab. Two days later they were both re-
leased on bond, posted by Lyle Mondelo and John
Gretzky. Mitch and Larry gave no names of possible
suppliers or dealers.

Two weeks before the crash, Louise Mondelo filed
for divorce. Friends say she told them that she sus-
pected Lyle of being involved with drugs, but that
the friends believed she was involved with John
Wayne Gretzky again. Two days later after filing
for divorce, Louise requested a restraining order
against Lyle, stating that Lyle had harassed her and
the children. Louise also told police that she was
afraid that Lyle might try to take the children away.

When aftémpting to contact Mitch Wilsérand Lar
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ry Gretzky for questioning about the car ac-
cident, police discovered that they had both
skipped town along with Larry’s girlfriend,
Mary Bradey. Authorities believed that their
disappearance could be related to the ac-
cident, and they were described as possibly
armed and dangerous in the warrant posted
for their arrest.

I'wo days ago, an abandoned blue Ford Rang-
er with out-of-state plates was found on a
strip of New Mexico highway. The pickup was
dirty and a headlight was broken, but inves-
tigators noticed a Tumbling Water Land Develop-
ment Co. sign on the back tailgate. Forced entry was
apparent. Upon access to the truck, investigators
discovered several pieces of trace evidence and sent
it to Highland Park for analysis.

At the Scene

This morning the bodies of two deceased victims
were discovered in a remote fishing cabin on prop-
erty owned by Tumbling Water Land Development
Company. The cabin, isolated from view of the main
road and deeply buried in the thick woods, lies
along the bank of the Blackrock River and is acces-
sible only by a gravel road cutting into the forest.
Soon after the bodies were discovered, the small
cabin was surrounded by police tape and investiga-
tors combing the scene in search of evidence.

Detective Murray, the lead investigator in the case,
explained, “A
Girl Scout on
a hiking, trip
found the vic-
tims about an
hour and a half
ago. There are
two bodies in-
side, both in ad-
vanced  stages
of decomp; PMI
undetermined.
The female vic

was identified as Louise Mondelo, the same woman
identified in the car that ran off Backbone Moun-
tain and caught fire during the storm last weekend.
The bodies are in bad shape, but hopefully we’ll get
a positive ID when DNA analysis comes back.”

Inside the cabin the smell of advanced human de-
cay was overwhelming. The overturned chairs and
tables led investigators to conclude that a violent
struggle had taken place. The smaller body, dressed
in a blouse and jeans, was found near the phone
in the kitchen. The larger corpse was dressed in a
man’s polo shirt and slacks lying in the corner to
the left of the door, and blood covered the walls and
floor around him. Investigators collected maggots
from the corpses to help establish a time of death
and collected DNA samples from both victims. While
processing the scene, flesh was discovered scraped
across the stone of the fireplace, and blood and skin
were found on a piece of firewood lying near the
woman’s body. Samples of both were collected for
analysis. The wounds upon the head of the female
victim appeared consistent with the firewood, but a
definitive determination was difficult to make due
to the state of decay. Outside of the cabin, a set of
tire tracks were found deeply rutted in the mud and
grass. As none of the investigators had driven near
that area, dental stone molds were cast of the tracks
and pictures were taken to preserve évidence.
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As investigators collected evidence from inside and around the cabin, they discovered a bul-
let lodged in the mud outside. After searching for other bullets or bullet holes, both inside
the cabin and out, no additional bullet evidence was located. They collected the bullet for
further evidence processing.

When the blue Ford Ranger with the Tumbling Water Land Development Co. logo was found
in New Mexico, authorities searched the truck for evidence. Under a blanket behind the
seat, they discovered an unloaded handgun. The firearm was collected, packaged, and sent
to the Highland Park authorities for processing and analysis where authorities hoped to
determine if the bullet found at the cabin was fired by the gun found in the truck. A bullet
from the gun found in the truck was test-fired to compare the striae to the bullet collected
from the cabin crime scene.
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The Mondelos EIR,

Louise Ann Mondelo, the 38 year old wife of Lyle
Mondelo and mother of Wally and Jan, is also one of
the owners of Tumbling Water Land Development
Company. Friends say that Louise was in an unhap-
py marriage and had recently filed for divorce.

Lyle Christopher Mondelo, the 40 year old husband
of Louise Mondelo and father of Wally and Jan, is a
part owner of Tumbling Water Land Development
Company along with his wife.

John Wayne Gretzky SR

John Wayne Gretzky is 41 years old. He is a friend
and business partner of the Mondelo’s in the Tum-
bling Water Land Development Company. Accord-
ing to rumors, John Wayne and Louise had a brief
affair when Lyle and Louise first moved to Highland
Park. He is known around town to be a greedy busi-
nessman, and has been suspected of shady deals in
the past.

An unknown woman of similar height and build has
been identified as Louise Mondelo. Although her
identity is uncertain, this other woman was found
either driving the Mondelo family car with“two
children preliminarily identified as Wally and fan,
or in a remote fishing cabin with a man who has
been preliminarily identified as Louise’s husband
Lyle Mondelo.
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[image: image9.jpg]1. What are the four essentials parts of a bullet?

N

How is ballistic imaging a useful forensic technique?

3. How does a bullet receive striations when it is fired?

4. What are lands and grooves?

o

What is a comparison microscope?

6. Why do investigators look for the cartridge case at the scene of the crime?

7. What is the typical controlled environment for firing a bullet to examine the striations?

)
5
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Lab 1: Learning to look at striations

1

I

Examine Bullet A with a magnifying glass or
under a microscope at a very low magnifica-
tion. Examine the striations on the fired bullet.

On your data collection sheet, record the pat-
terns you see. Describe, or draw, the marks ob-
served, paying close attention to the distance
between the striae and the length of each indi-
vidual mark. Rotate the bullet and record the
striations you see from another angle. Firearm
examiners examine the entire bullet, so be
thorough in your observations.

Examine Bullet B with a magnifying glass or
under a microscope at a very low magnifica-
tion. Examine the striations on the fired bullet.

On your data collection sheet, record the pat-
terns you see. Describe, or draw, the marks ob-
served, paying close attention to the distance
between the striae and the length of each indi-
vidual mark. Rotate the bullet and record the
striations you see from another angle. Look for
similarities and differences between the two
bullets.

Place both bullets side by side under the mi-
croscope or magnifying glass. Slide them back
and forth and rotate them in attempt to detect
similarities between them.

In your group, determine whether the same
gun fired these two bullets or if they were fired
from different guns.

Activity 1: Web Research on Guns and Bullets

7

The web activity portion of this lab may be
found at www.firearmsid.com.

Click on Resource Area > Virtual
Comparison Microscope

In your groups, log on to the website and ex-
plore the links to learn more about bullet stria-
tions.

Experiment with the comparison microscope
until you have matched the striations.

1

Examine the evidence photos. One photo (Bul-
let 1) is of the bullet that was found at the
cabin, while the other set of photos (Bullet 2)
is of the bullet fired from the gun found in the
abandoned truck.

As a group, record measurements between the
striations.

Each person in the group should be responsi-
ble for taking measurements on one photo for
each bullet. Draw the pattern from your photo
and record the length of the marks and the dis-
tance between them.

As a group, compare your drawings and the
lengths and distances from the photos and for-
mulate a hypothesis about whether these bul-
lets were fired from the”same gun. With the
knowledge you have gained, determine the
events surrounding the crime.

The Mvsterv of 1 vle and 1 ouise




[image: image11.jpg]ata Collection and Calculations

Bullet Fxamination:

Bullet A Bullet B

Diameter (in mm)
Length (in mm)
Weight in mg

Number of grooves

Width of grooves (in mm)

Number of lands
Width of lands (in mm)

Rifling twist observed

Color variations observed

Other observations

Evidence Fxamination:

Examination of photo: Photo Name

Bullet from cabin Bullet from gun in truck

Number of grooves visible

Width of grooves (in mm)

Length of longest groove (in mm)

Length of shortest groove (in mm)

Number of lands visible

Width of lands (in mm)

Detailed diagram of bullet photo:

The Mystery of Lyle and Louise 27




[image: image12.jpg]ost- Questions

1. What similarities did you find between the two bullets you examined under your microscope or magni-
fying glass?

2. What differences did you find between the two bullets you examined under your microscope or magni-
fying glass?

3. What conclusion did your group reach? Were the bullets fired from the same gun?

4. What was the easiest way to compare the bullets?

5. What was the most difficult aspect of comparing the striations?

6. According to your research, what are land and groove impressions?

7. When looking at the evidence photographs, what conclusion did your group come to? Did the same gun
fire the bullets? What lead you to this conclusion?
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