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0 n Sept. 11, 2001, terrorists com-
mitted the most vicious crime in
America's history. Two hijacked jets flew
into New York's World Trade Center. A
third plane smashed into the Pentagon.
A fourth hijacked jet crashed in Somerset
County, Pennsylvania. Over 3,100 people
perished. Local, state, and federal agen-
cies rushed to the scenes.

WORKING A CRIME SCENE

"The single most important aspect of working a crime
scene is organization, having a plan," says Max Houck,
director of West Virginia University's Forensic Sci-
ence Initiative. While he was with the FBI's Trace
Evidence Unit, he worked on the Pentagon crash. In a
house burglary, the plan may be to make sure that no
one is hurt, secure the site, and then methodically

search for evidence. The Sept. 11 crime scenes were

bigger than anything anyone had ever faced before.

"Where you have such a huge site, it may seem
hopeless," says Houck, "but it's really just a matter of
scale." Many agencies worked together at the scenes.
Hundreds of volunteers helped too, by bringing fresh
supplies, water, and food. "Sometimes they
[volunteers] can be as important as the most highly
trained individual," notes Houck.

Rescue crews searched and searched, aided by
robots and dogs. Sadly, they found few survivors.
Next came searches for evidence.

"No matter how big, you have to do a search of
the scene,”" notes Edward Robinson, an Arlington,
VA, police officer and assistant professor at George
Washington University's forensic science department.
Typically, officers take detailed notes. They measure

and diagram the crime scene. They photograph and
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measure any evidence in place and in relation to
fixed features of the scene.

"Sometimes not just what it is, but where it is
makes a difference," explains Robinson. Officers
then "bag" and label evidence. Labels and chain-of-
custody records link evidence back to the scene. At
small crime scenes, one officer can do all these tasks.

"As the scene gets more important or more
elaborate," says Robinson, "specialization is more
efficient." At the Pentagon crash site in Arlington,
searchers walked methodically along grid lines.
They flagged anything they found: victims' remains,
plane parts, personal possessions, and so on. Other
workers would then photograph the evidence. Tech-
nicians packaged things in paper, plastic, or other
materials to best preserve them.

"You've got an enormous amount of tedium
and repetition, but it's all critical," stresses
Robinson. Thanks to their thoroughness, for
example, searchers found identification for all five
hijackers on American Airlines Flight #77 that
crashed into the Pentagon.

Such a search was not an option at the 16-
block World Trade Center crime scene. Two 102-

story buildings, two planes, other building debris,

and more materials collapsed into a huge mound.
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Rescue officers searched for survivors and retrieved
some remains. But a complete search was impractical.

"Rule #1 in processing a crime scene is flexibility,"
stresses Houck. "You have to be flexible and think about
what's going to be sufficient to get the job done
efficiently."” To allow a thorough search, the Army Corps
of Engineers set up a system to move the material by
barge to the closed Fresh Kills landfill on Staten Island.

"There, all the debris was put on sorters or raked
through several times by law enforcement agencies,
trying to find clues — anything they could use to iden-
tify victims," explains Wayne Stroupe of the Army
Corps of Engineers. Human remains went into 18 re-
frigerated trailers. "It was probably some of the most
gruesome work that had to be done," says Stroupe. "But
they did it, and they did it in a lot less time than people
had guessed it would take."

IDENTIFYING VICTIMS
Most victims' remains were scattered. Fires burned lots
of evidence, too. Identifications at the Pentagon and
Pennsylvania sites had very high success rates. But the
World Trade Center had thousands of victims. Only ten
of them were recognizable by sight.

Forensic odontologists studied victims' teeth. They

compared findings to missing per-

of teeth, and pulp cavities (soft areas{le)
within teeth) all gave clues.

DNA analysis faced huge
challenges. Examiners collected almost 20,000 remains
from the World Trade Center site. They came from
almost 1,500 people. But scientists got complete DNA
samples for only about half the cases.

"These bodies were sitting in very hostile condi-

tions for about three weeks," notes Charles Brenner,
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referring to smoldering fires at Ground Zero.
Brenner is a forensic mathematics consultant who
wrote computer programs used in the World
Trade Center DNA identifications.
When prior samples
of victims' own DNA
weren't available for
comp-arison, examin-
ers got relatives'
DNA. One of
Brenner's pro-
grams screened
cases and gave pri-
ority to the least dif-
ficult DNA analyses.
It also flagged which
victims' samples to com-
pare with which families.
Another program by Brenner
determined if the variable parts of vic-
tims' DNA were simultaneously consistent with a

missing person's parents, children, or other relatives.

Thus, examiners could identify more people
quickly.
Advances in sensitiv-
ity and experimentation
with a new technique let labs
analyze some DNA samples
that might otherwise have been
useless. Labs also looked at
mitochondrial DNA. Sometimes this stays intact
even after DNA from the cell nucleus is unusable.
Examiners used other technologies, too. Fin-
gerprints helped a lot, says Houck. Serology com-
pared blood types and other body fluids, where
possible. Documents from the debris, like driver's

licenses, backed up findings also.
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LOOKING AHEAD

Several hundred World Trade Center victims re-
main unidentified. The medical examiner's office
will dry and preserve their remains. Future techno-
logical advances might yield more answers.

No one ever wants to face another tragedy
like the Sept. 11 attacks. But the lessons learned
from careful crime scene investigations on this
huge scale will be helpful to all areas of forensic

science in the future.

S(n'YcIl

HA A A BOEATR . — 283 R TR, e
BB R F M AIESE R AR,

EIRIE

A JUE 4 557 5 o O B8 Y 5
{7 MELABASE o BRSP4 T 1] 4 i L (4 57 T3
RIF AREBH R R AT RES A ARt ES

HIESR.

BA LA AR —RIR - 11 S —
FERY BRI AHFRATMX X — B R AL SR
NI T i B BB, A58 AR SHe ] o7
FHER 77 A BB

‘i?mjltTc

B e [Fo Irensf@ S@ﬁunTﬂS'f?

Are you:
e honest?
e fair, impartial, and
objective?
e methodical?
e analytical?
i S
Do you: '
e have an enquiring mind?
e like science?
e like doing puzzles?

e pay attention to detail?
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MORE

Crime scene investigator (identification officer/
technician) — Documents evidence at crime
scene. Collects and notes location of evidence,
may take measurements and photographs and
make diagrams.
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Criminalist — Forensic scientist who collects
and examines physical evidence: fibers, hair,
fingerprints, residues, soil, weapons, body fluids,
glass, paint, and so forth.
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Forensic pathologist — Medical doctor who
conducts autopsies, looking at soft tissues to
identify the circumstances, cause, time, and
manner of death.
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Medical examiner/coroner — Responsible for
seeing that the cause and manner of death are
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determined; decides whether an autopsy
is necessary. The medical examiner is a
medical doctor (often a forensic
pathologist); the coroner is a government
official and may not be a doctor.
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Forensic radiologist — Interprets X-ray
evidence.
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Forensic psychologist — Provides
opinions about the mental state of
defendant, jury behavior, risk of violence,
witness accuracy, etc.
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Forensic serologist (hematology) —
Examines blood to identify source through
blood — typing and DNA analysis.
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Forensic odontologist (dentist) — Studies
" teeth, dental records, and bite marks to identify
suspects or victims.
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Forensic chemist — Analyzes chemical
evidence: paint chips, dyes, bomb fragments,
ashes, and other chemicals.
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Forensic toxicologist — Examines blood and
other body fluids looking for drugs, poison,
alcohol, and other chemicals.
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Forensic anthropologist — Recovers and
examines bones and skeletons to help identify
bodies and determine manner of death.
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Forensic geologist — Examines rock and soil
evidence to determine, for example, whether
the soil on a suspect's shoe is the same as that
at a crime scene.
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Forensic entomologist — Studies insect
activity (e.g., on a dead body to estimate
time of death).
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Forensic engineer — Examines failure or
behavior of equipment or structures such
as buildings or bridges.
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Forensic botanist — Examines plant
evidence to ascertain, for example, where
a body has been, and how long it has been
there.
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Forensic dendrologist — Examines wood
evidence to determine origin. (Did this sliver
come from that table?)
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Forensic palynologist — Uses plant pollen
and spores found to link suspect, victim,
location, and evidence.
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Wildlife forensic scientist — Examines
evidence when the victim is an animal, as in
the case of poaching and illegal trade of animal
products (e.g., identifies species based on
body parts, examines firearms, prints,
pesticides, etc.). ‘
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Forensic ecologist— Examines environmental
evidence (e.g., illegal dumping and hazardous
waste).
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Forensic artist and sculptor — Creates
composite drawings or three — dimensional
facial reconstruction to help identify a suspect
or victim.
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Forensic linguist — Examines word patterns
used in written and spoken communication
(syntax) to determine who, from a short list of
suspects, may have been the author or
speaker.
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Polygraph examiner — Tries to determine if
someone is telling the truth by measuring
changes in their sweat gland activity,
breathing, and blood pressure.
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s an unfamiliar car that has been parked for
~ two days on an isolated road near her home.

: Police Officer Adams responds immediately. He
pulls up behind the car, and cautiously approaches
it.

A woman's limp body is stretched across the
front seat. Her head hangs off the passenger's
side, its long hair trailing from the partly open
door. The officer's eyes quickly focus on the dark
bruise around the victim's neck. "Looks like a
homicide," he thinks, as he calls the station for
help.

After pulling on the protective clothing in-
vestigators wear to prevent contamination — a
Tyvek suit, latex gloves, booties, and mask —
Officer Adams checks the body for a pulse and
finds none. Then the officer cordons off the crime
scene to protect the evidence.

Inspector Tate and Ms. Clark, a forensic

photographer, arrive within minutes. After they
suit up, they inspect the body. Officer Adams
enters their observations into a laptop: trampled
grass near the car, a woman's body squeezed
between the back of the seat and the gearshift,
crumpled newspapers, a baseball cap lying in the
grass several yards away.

Ihspector Tate puts the baseball cap into a
paper bag and ropes off the additional area. When
Ms. Clark finishes photographing the body, the
team carefully removes it for transport to the
chief medical examiner's office.

Inside the car, the team dusts for fingerprints,
inspects for hairs, removes the newspapers that

have some small brownish spots on them, and
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