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FORENSIC EXPERTS IN P-GSR
ANALYSIS BY SEM/EDX.
EDITORS AND FOUNDERS:
MICHAEL V. MARTINEZ &
JAMES D. GARCIA

Announcement of the 3rd International Proficiency
Test on Identification of GSR by SEM/EDX

The 2" International
Proficiency Test on GSR,
organised by the working
group "Firearms' of the
European Network of
Forensic Science Institutes
(ENFSI), is finished.
Altogether 48 labs from
Europe and North America
participated in that test. A
brief overview on the test
results have been sent to
each involved lab, and a
detailed evauation will be
given a the next ENFSI
working group meseting in
Cracow, Sept. 2000.

We ae now going to
prepare the samples for the
next proficiency test, which
is scheduled to start in the 1%
half of 2001. The task of
organising and evauating
the third run will again be
done by the
Bundeskriminalamt (BKA)
in Germany together with
the Netherlands Forensic
Institute (NFI) in the
Netherlands, and the
National Bureau of
Investigation (NBI) in
Finland. In general, 4l
members of the European
Network of Forensic
Science Institutes are
gligible to partcipate, but of
course, other state registered
Forensic Science Labs
which do not belong to
ENFSI are welcome to
participate in this

proficiency program.
The am of this program is
to evauate and compare the

types of instrumentation,
software, and analytical
method used in gunshot

residue anaysis. This will
enable us to improve system
settings and develop
analyticahk methods and
above dl to help each other
in performing GSR analysis
successfully.

The performance of the 3¢
test will be in the same
manner as in the past. Lab
code numbers will be
assigned to all participating
laboratories and their lab

codes will be kept
anonymous in order to
maintain  confidentiality.

After the evauation of the
test, every lab will be
informed about its findings.
The results compiled from
this program will be
presented for discussion at
the next meeting of the
ENFSI working group and
published.

The test items for the 2™
proficiency test consisted of
a set of 48 completely
identicall samples, as is
demanded in the 1SO 5725
norm for the performance of
proficiency tests. On each
of these (synthetic) samples
there were placed 43
wellknown "GSR particles’
of a composition of PbSb,

meaning that the size and
location of each of these
particles was exactly known
by the organiser. The size
and amount of particles
were:
- 20 PbSb particles of 1.2
pm in diameter,

20 PbSb particles of 2.5
pm in diameter, and

3 PbSb particles of 6
pm in diameter.

This alowed an easy
evaluation of the received
results and information on
the grade of quality of the
automatic search.

As the results of the 2™
test showed, the use of a
synthetic sample set is
convenient, and the 3 test
will again be performed with
a set of synthetic samples
(an improved sample set
including some particles
below 1 ym and a particle
composition of PbBaSh).

If you or your lab are
interested in a participation
on this proficiency test,
please contact the author.

Dr. Ludwig Niewohner
Bundeskriminalamt; KT23
D-65173 Wieshaden
Germany

BKA
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remained there, turning
over the leaves and
dried sticks, gathering
what seemed to me to
be dust into an envelop
and examining with his
lens not only the
ground, but even the
bark of the tree as far
as he could reach.

- Dr. Watson recalling
the actions of Sherlock
Holmes in “The
Boscombe Valley
Mystery
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Incidence Of Gunshot Residues Transferred To
Paper Bag Hand Covers

Often, scientific progress
advances faster than eviden-
tiary procedures. In other
words, we invent or improve
something scientific  that
will assist law enforcement,
but how it applies as evi-
dence in court or affects our
evidence procedures can
take severa years to perfect
the details. DNA is an ex-
ample of this as is the scan-
ning electron microscope
(SEM) .

The Denver Police Depart-
ment has long had the policy
of bagging the hands of indi-
viduals involved in shooting
incidents with paper bags if
the subject’s hands could not
be sampled a the scene.
Prior to the use of the SEM
for the analysis of GSR, the
AA was used for analysis.
The bags were used only to
protect the hands until sam-
pling could take place. The
bags were never analyzed by
means of the AA, and there-
fore not saved as evidence
because it was felt that not
enough useful information
was gained to render a sci-
ertific opinion as to whether
the results were consistent
with GSR. With the acquisi-
tion of the SEM we are now
able to examine these bags
for the presence of GSR.
Put another way, the bags
are utilized for the same pur-
pose, but now we can gain
useful information from the
analysis of them. They now
potentially became valuable
evidence.

Unfortunately, the eviden-
tiary value, or lack thereof,
regarding the bags was not
fully utilized or developed
until it was brought to our

atention by an inquisitive
defense attorney. This same
atorney tried to have the
homicide charges against his
client dismissed because the
bags used on the victims
hands were not saved and
therefore not analyzed for
GSR. The judge declined
this generous offer and did
not dismiss the charges.
However, | felt that | should
look at the issue of the evi-
dentiary value of the bags
because of the potentia loss
of evidence and the ramifi-
cations on case viability.

A survey of severa labsin
the country indicates that
while the hands of the de-
ceased are frequently
bagged, the living, be they
suspects or victims, are not
bagged as often. If they are
bagged, the bags are ana
lyzed only if the hand stubs
are found to be negative.
My task was two-fold, first
was to look at the frequency
of GSR transferred to the
bag interiors and second
what factors may be affect-
ing the likelihood of trans-
fer. This was done to help
establish department policy
for our street officers and
crime scene detectives as to
when and why they should
bag someone’s hands and to
help provide more complete
trial testimony.

INSTRUMENTATION AND
PROCEDURE

GSR analysis was done on
a scanning electron micro-
scope with an energy disper-
sve x-ray detector. The
SEM used was a JEOL
5800LV, the EDX was an
Oxford Link ISIS system

with an automated GSR pro-
gram. The following pa-
rameters were used:
Accelerating Voltage: 20kV
Magnification: 400x
WD: 10mm
Particle size range: 0.9 mto
50i m

Back scatter Threshold set
manually on known GSR
sample.

This laboratory uses the
parameters set out by Wol-
ten, et.al. that is, three com-
ponent (Pb/Sb/Ba) particles
are unique to gunshot primer
residues, two component
(any combination of Pb/Sh/
Ba) are considered to be
supporting or characteristic
particles. There seems to be
no universally accepted
number or combination of
unique/supporting  particles
required to call a given sam-
ple set positive for the pres-
ence of GSR. A survey
donein 1989 shows 41% of
the labs responding require
only one unique particle to
be present in order to cdl a
sample positive for GSR. A
more recent study done in
1994 again shows great
variation and style in the
evaluation and reporting of
data.  For the purpose of
this study, | considered a
positive result to be one
where a least one unique,
three-component  particle
was present.

Hand/face stubs were col-
lected in the routine man-
ner . Bags were sampled by
cutting them open length-
wise (with clean scissors, of
course) and sampling with
the same type stubs as used
for our GSR kits. The por-

(Continued on page 3)
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Tablel

L = o

sdggd s

222 £egd

(%Imﬁ:i:z‘isé’ Details

TF|{+|+| E|L| 15min 42 rounds .45 cd semi auto/beg directly after shooting/beg worn 1 hour/hands & beg heavy GSR
TF|+|+| L|L 1hr 3 rounds’bag directly after shooting/bag worn 1 hour/hands & bag heavy GSR
TF|+|-| L|L| 15hr 2 rounds.38 cd rev/bagged 1/2 hour after shoating/bag worn 1 hour/2 GSR on hands
TF |+ E|L| 15hr 2 rounds 9mm semi auta/bagged 1/2 hour after shoaoting/bag worn 1 hour/3 GSR on hands
AC|+|-|EE| L 2hr agg assault/GSR on Ieft hand(6 particles)

AC|+| - |EE| L 2hr agg assault/l GSR RH,severd BalSh

AC|+|-|M|D na homiddevictinVl GSR,2 FyBaon RH

AC|-|+|M|D na suicide victim/stubs bloody, bags had lots of dried blood
AC|+|-|M|D na homicide victim/hands had lots of GSR/ bag did have one SyBa
AC|-|-|M|L| 35hr bagged over gloved hands/gloves negative for GSR/ suspect in homicide/subject cuffed
AC|-|-|M|L| 225hr sugpect in homicide/subject cuffed

AC|-|-|[M|L| 3hr sugpect in homicide/subject cuffed

AC|-|-|M|L 3hr sugpect in homicide/subject cuffed

AC|-|-|M|L 3hr sugpect in homicide/subject cuffed/1 S/Ba RH
AC|+|+|M|L| 3hr 1GSRRH,2GSRFH 1GSRRB

AC M| D na homicide victim/bagged over gloved handGSR - 4 RH,2 LH,2 F/ bags very bloody
AC|-|-|M|D na homicide victinvstubs bloody/bags dean

AC|+|-|M|D na 1GSR LH,2 GSR Fhomicidevictim

AC|-|-|M|L| 15hr ugpect illegd discharge of firearm

AC|+|-|M|L| 1L5hr ugpect illegd discharge of fireerm/large mass of GSR LH, 1 GSR face
AC|-|-|M|D na homicide vidim

AC|-|-|M|D na alicidevictim

AC|[-|-|M|D| na homicide vidim

AC|+|-|M|L| .75hr agg assault victim/ 3GSR LH

AC|+|+|M|D na homicide victimvlots on hand/bags blood/bags hed lots of GSR aswell
AC|+|-| E|D na homicide victiny4 GSR RH

AC|+|+| M| D na slidide vidtm/numerous on RH,LH,FHRB severd GSR, some supporting partides
AC|-|-|M|D na suiddevidtiny.22 cd

AC|-|-|M|D na aicide victim/one P/Bafound on left hand, no GSR
AC|-|-|L|L| O5hr witnessto suicide

AC|+|+| L |D| 3days subject in ICU with hands bagged for 3 daysicongom GSRLH/ 1 GSRRB/ 1 GSR LB
TF= Test Fire Bag Type: Size:
AC=Actua Case E=Evidence Bag 14" * 85" * 6"
D=Deceased EE=Evidence Envelope 95" * 6.5"
L=Living/Mobile M=Mid Size Bag 12" * 6" * 45"

L=Lunch Bag 105" * 525" * 3.25"

(Continued frompage 2) RESULTS
tion of the bag most likely to have come in contact with the Initially, some controlled testing was done by palice of-
hand was sampled. ficers. After firing numerous rounds with either a semi-

(Continued on page 4)
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not be intimidated. It
does not forget. It sits
there and waits to be
detected, preserved,
evaluated, and
explained.

-Herbert Leon
Macdonell (Quoted at
the opening page in his
book “The Evidence
never lies”)
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(Continued from page 3)

automatic or revolver, the
officer’s hands were imme-
diately bagged for a period
of one hour. One officer
was bagged using an evi-
dence bag and the other with
alunch sack (see Table 1 for
size parameters). The bags
and hands were then sam-
pled and tested for the pres-
ence of GSR. Both sample
sets were found to have a
large amount of GSR pre-
sent. This showed that, as
common sense might tell
you, the GSR will transfer
from the hand to the bag in-
terior. It also indicates that
the bag size was not critical
as there was transfer even
when using a large bag that
did not closdly cover the
hands. A second set of test
fires was done by having the
subject discharge the firearm
twice and then conduct nor-
mal activities for 30 min-
utes. His hand was then
bagged for one hour with a
small bag. During this time
the subject again took part in
normal activities as much as
possible, thus causing the
hand to come in frequent
contact with the interior of
the bag. The hand and the
bag were then sampled and
tested. The hand stub was
positive for GSR, athough a
minimal amount, and the
bag was negative. Studies
have shown that the amount
of GSR left on the hand de-
creases with the passage of
time. This would support
the premise that the longer
the time delay in bagging
the hands of a living subject,
the greater the loss of GSR
and therefore, the less
chance that GSR will show
up on the interior of the bag.

Put more simply, time is an
aly of the shooter. Astime
passes there is a greater
chance that al GSR that is
going to come off easily has
in fact come off and there-
fore no transfer occurs.
Actual case evidence was
then examined (see Table
1) . Basicaly, any case that
came in where the hands had
been bagged, both the hand/
face stubs were analyzed as
well as the bags. In evaluat-
ing the data, | did not in-
clude the controlled test
fires, nor did | consider the
cases where both the hand
stubs and the bag samples
were negative because it was
felt that one could not say
GSR was present in the first
place. While not a large
sampling, the data indicates
that GSR did transfer to the
bags in 39% of the cases.
The mgjority of those where
the GSR did transfer were to
the deceased (80%).
This gives further evidence
that the mobility of the sub-
ject affects the retention of
GSR and the chance of
transfer occurring. In the
one case where the hand
stubs were negative and the
bags positive, the stubs and
bags were very bloody. In
another case, where both the
hand stubs and bags were
positive, both were aso
bloody. Thiswould indicate
that the GSR can be
“washed” away with the
blood. There were two indi-
viduals that had had their
hands “bagged” with evi-
dence envelopes. These en-
velopes were in close con-
tact with the subjects’ hands
and yet there was no transfer
of GSR found even though
the hands were positive for

both individuals. This again
supports the premise that
after a certain amount of
time, mobile subjects have
lost most GSR that is going
to be easily removed.

CONCLUSONS
In evaluating the test re-
sults certain factors seem
evident:
If hands ae to be
bagged it should be
done promptly after the
incident. Just as we
have set a time limit on
sampling hands, we
should set a time limit
on bagging the hands of
mobile subjects.
Bag size is not as criti-
cal astime.
Bloody hands should be
bagged and the bags
tested, sampling the
dried blood.
If bags have been used,
they potentially have
evidentiary value and
should be trested as
such. They should be
saved as evidence and
analyzed if needed.
With the advent or acqui-
sition of new instrumenta-
tion, such as the SEM, we in
the forensic community are
continualy put in the posi-
tion of doing al that is pos
sible and must continually
evaluate and update our
policies and procedures re-
garding what may be of evi-
dentiary vaue.

M. Jennifer Kimmett
Denver Police Department
Crime Laboratory

1331 Cherokee Street
Denver, CO 80204

(Continued on page 5)
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The Aerospace Report Refreshed, Revisited, and

Reconsidered

The West Virginia State
Police Forensic Laboratory
conducts automated gunshot
residue particle analysis and
classification on adhesive
tape samples for al law en-
forcement agencies in the
state. The CamScan system
used today was the first one
in the nation (1985) offering
this capability.

The Trace Evidence sec-
tion of the laboratory, after
inquiring and assessing
other collection kits, de-
signed a three sample kit
usng ¥ inch carbon stubs
labeled right hand, left hand,
and face with conventiona
double sided tape (Scotch
665). An instruction sheet
was developed along with a
data sheet that asked about
the time lapse between the
shooting and collection, the
subject’'s occupation, and
activities before the collec-
tion. A search warrant to
obtain these samples is
deemed unnecessary be
cause of the exigent circum-
stances associated with loss
of GSR evidence over time
and activity as well as the
unintrusive nature of the col-

lection. In 1993, carbon
conductive adhesive tapes
(c-tape) were introduced

into the kits. Using c-tape

greatly reduced sample
preparation and eliminated
the question of cross con-
tamination during any car-
bon-coating procedure. The
brittle nature of the carbon

stubs was overcome in 1994

when % inch auminum

stubs were customized to

replace them. In 1997, a

purer grade of auminum

stock was adopted to remove
the stray heavy meta aloy
particles occasiondly en-
countered. For the past two
decades the findings of the
Aerospace Report has been
the validation, guideline,
and hall mark document for
forensic scientists involved
with (gunshot residue) parti-
cle andysis. Some of the

Key Points include:

1. Uniquity of Ba/Sh/Pb;
Ba/Sh; and Ba/CalS

2. Alist of characteristic
particles

3. Alist of “forbidden”
elements precluding
firearm origination.

4. The need to consider the
overall particle types on
asample.

5. Occupational studies
evaluating any sources
which may yidd fase
positives.

Since the report, changes
have taken place in primer

formulations, and discover-
ies have been made of po-
tential non-firearm sources.
Aluminum seems to be in-
corporated in more primer
compounds and the presence
of Ba/Al particles is encoun-
tered. Their morphologies
are generally round, smooth,
glassy, featureless spheres
often ranging in size from 2-
10 micrometers. ldentifica-
tion of these types of parti-
cles with trace to no sulfur
or chlorine may be consid-
ered as characteristic of
primer residue. Ba/Al parti-
cles with these morpholo-
gies have aso been found in
a minority along with Ba/Al/
Fe particles. These are resi-
due particles produced by
common “sparklers’, a pyro-
technic novelty. Ba/Al with
sulfur may originate from
barytes used in fillers, pig-
ments, and friction materi-
as, such as brakes and
clutches. Ba/Al with chlo-
rine may originate from
some pyrotechnic  devices
which produce sparks and/or
green colored flame.
Sources of Ba/lSb and Pb/
Ba/Sb composites have been
identified in a small minor-
ity of friction materials used
for vehicle brakes. Since

(Continued on page 6)
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evidence is a very tricky
thing. It may seem to
point very straight to
one thing, but if you
shift your own point of
view a little, you may
find it pointing in an
equally
uncompromising
manner to something
entirely different.

-Sherlock Holmes
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what we don’t know.
The problem is with
what we do know that
isn’t so.

-Will Rogers. (Quoted at
the beginning of the
article “Shaken Baby
Syndrome and Death of
Matthew Eappen” by
John Plunkett, M.D., in
The American Journal
of Forensic Medicine
and Pathology”, Vol 20,
Number 1, March 1999
at page 17)
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(Continued from page 5)
high temperatures develop
on these composites, the po-
tential is there to possibly
create Ba/Sb or Ba/Sb/Pb
particles. However, these
particles would be expected
to also include a significant
amount of iron, which is
contributed by the rotor or
drum. The overal particle
population of such a sample
of brake dust will have an
outrageous amount of iron
particles. With this consid-
ered, as directed by Aero-
space, the origin of any Ba/
Sb/Pb of Ba/Sh particles
should be dismissed as being
from afirearm.
Pyrotechnicians and a
small number of pyrotechnic
devices may have the poten-

In Regard To...

tial of having Pb/Ba/Sb par-
ticles. Along with these
three elements, chlorine and
magnesium can also be pre-
sent.  When these combina-
tions appear any association
with firearms should be
ruled out.

Ba/Sb particles with au-
minum have been encoun-
tered in case work and this
elementa combination is
till known only to be from a
firearm. Ba/CalSi particles
without sulfur have been
rarely encountered in primer
residue case work and have
also been detected in a pyro-
technic device known as
“ground bloom flower”.
When such particles are
identified, the presence of
them in the ammunition in-

volved in the investigation
should be substantiated.

Tin with Sb/Pb particles or
with Pb/Ba/Sb particles has
a strong association to bur-
den primed ammunition car-
tridges.

A comparison is the es
sence of this note and salva
tion of particles which have
guestionable firearm origins.
As a reminder, the total
population of al particles
classified on a sample
should be considered in the
assessment of its forensic
value.

Sgt. J. R. Giacalone, MSFS
West Virginia State Police
Forensic Laboratory

In the first and second IAMA newdetters, we asked if you could provide us with informa-
tion as to how your laboratory analyzes P-GSR. We would like to thank all of those partici-

pants who provided us with this information.

tribute it to al who are interested .

We would like to announce that the phenomena growth in IAMA and its members list has
led us to inquire about expanding onto the World Wide Web. We are vigoroudy working
on grants, sponsors and/or donations in keeping this newsletter going. Our main goa at
IAMA isto keep providing the newdletter free of charge to our members.

We plan to put this in database form and dis-

Additional comments can be addressed to James Garcia or Mike Martinez at (210) 335-
4115, Fax (210) 335-4101 or e-mail: jdgarcia@co.bexar.tx.us or mmartinez@co.bexar.tx.us

No, thisis not an image from the

Hubble telescope! It is a very |

enhanced SEM photo of lighter
flint particles using Photoshop
5.5 and other various plugins.
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This section of the newdletter is dedicated to short theoretical information specifically targeting the
scientific theory, scientific information and/or scientific trivia asit relatesto P-GSR.

ARKANSAS : Where Things Occur Naturally

At the Arkansas State
Crime Laboratory, we have
been analyzing Gunshot
Residue (GSR) Kits by bulk
analysis followed by particle
analysis, when required, for
the last two decades.

One of the reasons particle
analysisis used isto confirm
that the residues of Lead,
Antimony and Barium
which when found together
are considered to be from
GSR, are in fact from GSR.
Part of this concern is based
upon the fact that al three
elements occur naturaly
within the boundaries of Ar-
kansas.

Barium is found as a sul-
fate called Barite, barytes or
heavy spar, a heavy minera,
ordinarily white but with
impurities, it may be of any
color. It usualy occurs as a
granular or crystalline mate-
rial easily identified by its
softness and high specific
gravity. The principle use
for Arkansas barite is the
manufacture of a weighting
agent for drilling muds used
in the oil industry. Other
uses include the manufac-
ture of lithopone, a white
paint pigment, and as afiller
in paint, paper, rubber lino-
leum, cloth, road building,
roofing paint and vehicle
undercoating.

Most of the barite deposits
in Arkansas are in the
Quachita province, specifi-
caly in Hot Springs, Mont-
gomery and Polk Counties.
The Magnet Cove deposit,
located just east of Magnet
Cove in Hot Springs

County, is the largest known
deposit. The Dierks district
islocated in Sevier County.

Lead is found as a sulfide
called Galena, 88.6 percent
lead. It is soft, very heavy,
gray in color with a metallic
luster. It will make a dull
gray mark on hard paper or
unglazed porcelain. Metallic
lead is used in making lead
pipe, sheet lead and shot. It
is aloyed with antimony,
copper and bismuth to make
type metal, used in electric
lighting, storage batteries
and pipe organs. White lead
(basic lead carbonate) and
litharge (red lead oxide) are
used in paint pigments. Lith-
arge and red lead (lead
tetraoxide) are used in the
manufacture of glass.

There are two regions in
Arkansas where lead ores
are known to occur. These
are the north-central/eastern
counties forming the north
district and the minera belt
of west-central Arkansas
extending through and in-
cluding the counties of Pu-
laski, Saline, Garland, Hot
Springs, Montgomery, Polk,
Howard, Pike and Sevier. In
west-central  Arkansas the
lead mineral occurs as veins
in folded sandstones and
shae's.

Antimony is aso found as
a sulfide caled Stibnite,
which contains 71.4 percent
antimony and 28.6 percent
sulfur. The mineral is
heavy, steel-gray, with ame-
tallic luster and is often in
dender prismatic crystas
which are sometimes curved

or bent.

Antimony is a constituent
in various aloys. Antimony
not only hardens the dloy,
but lowers the melting point
and decreases the contrac-
tion during solidification. Its
main usage is to impart stiff-
ness and hardness to lead
alloys. Antimony com-
pounds are used in medi-
cine, patent leather industry,
pigments, enamelware and
paints.

Stibnite  occurs in  the
southwestern area of Arkan-
sas in  northern Sevier
County with small deposits
found in Pike County. Stib-
nite is found as lenses or
pockets with quartz in veins
which cut the steeply folded
shale and sandstone beds.

Gary M. Lawrence
Crimindlist 11

Arkansas State Crime Lab
(501)227-5747

e-mail: glaw@Aristotle.net

* |nformation concerning
these elements was found in
“Mineral Resources of Ar-
kansas’; Bulletin #6, 1985,
Arkansas Geological &
Conservation Commission

link between the
criminal and the crime.

-Ken Goddard, Wildlife
Forensics, (quoted in
Natur (German) Nov.
1990)
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Gunshot residue
collection kits can be
purchased by
contacting any of these
vendors:

-Tri-Tech, Inc.
(800) 438-7884
www.tritechusa.com/

-SPI Supplies
(800) 242-4774
www.2spi.com/

-RJ Lee Group, Inc
(724) 325-1776
www.rjlg.com/

-Faurot, Inc.
(800) 572-4603
www.faurotinc.com/

-Doje’s Forensic Supplies
(407) 880-8149
www.dojes.com/

-Lynn Peavey Company
(800) 255-6499
www.lynnpeavey.com/

-Ted Pella, Inc.
(800) 237-3526
www.tedpella.com/

-Evidence Collection and
Protection, Inc. (ECPI)
(800) 953-3274
www.crime-scene.com/

-Sirchie, Inc.
(800) 356-7311
www.sirchie.com/
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Gunshot Residue From Strange Places

Most gunshot residue kits
that we receive for analysis
represent tape lift samplings
from the hands and/or faces
of suspects. The SEM/GSR
kits produced commercialy
contain glass or plagtic vials
prelabeled as Right Hand,
Left Hand, Face, or Right
Back, Left Back, Right
Pam, Left Pam. While
these are typical locations
that are sampled from sus
pects, there are occasions
where the sampling can be
done esewhere depending
on the circumstances of the
alleged crime. In severd
instances, | have been asked
if tape lifts can be taken
from places other than the
hands and face of a suspect.
My answer has aways been:
“Of course, you can; ssmply
scratch out the existing label
and rewrite a new label on
the vial, indicating the loca-
tion of the sampling.” Tape
lifts to determine the pres-
ence or absence of gunshot
residue on just about any
object can be done and, in
some cases, may be the only
way to implicate a suspect.

| was recently involved in
two cases where gunshot
residue analysis was con-
ducted on areas that are not
usualy sampled for gunshot
residue. The presence of
gunshot residue was suffi-
cient to produce a confes
sion in one case, and a con-
viction in another.

CASE #1

A woman, during an argu-
ment with a man, claimed
that the man pulled out a .22
caliber gun and fired the gun
in close proximity to her
head. The investigating of-
ficer found a dark smudge in

her hair that he believed
could have been related to
gunshot residue. The officer
received permission from
the woman to remove some
hair from the smudge area to
send in for testing for the
presence of gunshot residue
with the idea that, if gunshot
resdue was found, the
woman's claim would be
more credible.

The hair samples were ex-
amined with a stereomicro-
scope to identify individual
strands containing large
guantities of particles. A
few individual strands were
then pressed onto double-
sided carbon tape that was
attached to an SEM stub.
After removing the hair, the
stub was examined in the
scanning  electron  micro-
scope utilizing backscattered
electron imaging. With
SEM conditions typicaly
used for GSR analysis, we
observed hundreds of parti-
cles. All of the particles had
nearly equivalent brightness
intensities and energy dis-
persive Xx-ray spectrometry
(EDS) andysis of about a
dozen particles reveded
varying amounts of lead and
barium along with consis-
tently low levels (2-25 wt
%) of antimony. Rim
fire .22 caliber ammunition
does not have an antimony
compound as one of the
primer components. There-
fore, one would expect to
find only the lead and bar-
ium containing materials.

The low and consistent
levels of antimony seemed
unusua and the investiga-
tion continued by examining
powder scraped from a spent
shell casing from the crime
scene. A sample of bullet

leed from an unfired car-
tridge found in another room
was also anayzed. As ex-
pected, EDS anaysis of the
spent casing powder re-
veded only lead and barium.
However, the bullet con-
tained low levels of anti-
mony consistent with those
found from the hair samples.
Combining these results
leads to the conclusion that
the particles from the hair
are most likely bullet frag-
ments coated with primer
residue. The large number
of particles in such a small
region leads one to conclude
that the gun was probably
fired in very close proximity
to the hair as claimed by the
woman.

When confronted with the
gunshot residue analysis evi-
dence, aong with other evi-
dence provided by the Dis
trict Attorney’s office, the
suspect confessed and ad-
mitted that he had fired the
weapon near the woman's
head only to scare her.

CASE #2

A man was apprehended
as a suspect in a shooting at
a loca grocery store. Two
eyewitnesses, young chil-
dren, claimed that the man
shot the woman behind the
counter and placed the gun
into a jacket pocket; but nei-
ther witness could remember
which pocket. When the
suspect was apprehended, he
was wearing a jacket but
there was no weapon in e-
ther pocket.

The District Attorney’s
office decided to send the
jacket out for analysis to de-
termine the presence or ab-
sence of gunshot residue in-
side the pockets. We re
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ceived the jacket and care-
fully turned the pockets in-
side out in order to conduct
tape lift samplings of each
pocket. Because the pockets
contained al kinds of other
particles and fibers, the tape
lifts were heavily loaded.
Therefore, the tape lift sam-
ples were coated with car-
bon in order to minimize
charging in the scanning
electron microscope during
the andysis. The EDS
analysis of the two tape lift
samples found numerous
particles of gunshot residue
from the right hand pocket.
Many of the particles were
spherical in shape, like typi-
cal gunshot residue, but oth-
ers were quite large, 100-
300 um, and very irregularly
shaped. Large particles like
these are typicaly found in-
side the barrdl of a gun and
inside spent shell casings,
and are most likely non-
vaporized primer compo-
nents. These results were
consistent with the wit-
nesses dstatements that the
suspect had placed the gun
inside one of the pockets, in

Call For Papers!

this case, the right hand
pocket.

Finding gunshot residue
inside a pocket is certainly
not a definitive indicator that
the suspect actualy fired a
weapon. The jury, however,
felt that the presence of gun-
shot residue in the right
hand pocket was consistent
with the eyewitnesses testi-
monies and found the defen-
dant guilty of attempted
murder.

DISCUSSION

It is very important for de-
tectives, police officers, and
crime scene technicians to
understand that gunshot resi-
due can deposit in locations
other than the hands and
face of a suspect. Depend-
ing on the background infor-
mation provided by all par-
ties in the case, the sampling
done for gunshot residue can
be very critical. Once again,
| must emphasize that, even
though the gunshot residue
kits supplied commercialy
contain prelabeled vials for
the hands and/or face, one
does not have to limit the

sampling to those aress.
Conduct the tape lift sam-
pling anywhere you fed it is
necessary and relabel the
vids. Also, whenever |
have an opportunity, | try to
encourage law enforcement
agencies to have their police
officers carry gunshot resi-
due kits with them at all
times. It is important to ob-
tain the gunshot residue tape
lift samplings as quickly as
possible after apprehending
a suspect. It can always be
determined at a later date if
the time needed for gunshot
residue analysis is required
for the case. Once gunshot
residue particles are on the
tape, they will rarely be
come disodged. Therefore,
the gunshot residue kits can
be evaluated at any time. It
is better to have the evi-
dence on hand and use it
later if necessary than to not
have the evidence at all.

Wayne D. Niemeyer

Senior Research Scientist
McCrone Associates, Inc.,
Westmont, L

At IAMA, we are committed to providing our subscribers with information that is
timely and beneficial, and we welcome any suggestions for topics or articles. In addi-
tion, we are requesting papers or articles from our subscribers regarding research pro-
jects, proposals, interesting case studies, etc. If you have something you would like to

see published in the upcoming newsletters, please submit to:

Mike Martinez

mmartinez@co.bexar.tx.us

Or

Fax: (210) 335-4101

James Garcia
jdgarcia@co.bexar.tx.us
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of the first forensic
application for the
detection of gunshot
residue (GSR) using
scanning electron
microscopy with
electron dispersive X-
rays (SEM-EDX)
technology was
developed by J. E.
Wessel, P. F. Jones, Q.
Y. Kwan, R. S. Nesbitt
and E. J. Rattin at
Aerospace Corporation.




Formurder hough

has no tongue,
Will speak with the most
miraculous organ.

- William Shakespeare
(Hamlet)

IAMA NewsLetter

Technical Corner

Volume 1, Issue 3

Thisisa new section we have added to the IAMA newsletter addressing new advancementsin
instrumentation, interpretation analysis, software and manufacture updates/utilities/fixes.

There's no denying that
we are engulfed in the new
digital revolution, from ba-
sic television broadcasting,
telephone technologies,
banking, laboratory instru-
mentation, surveillance, in-
tralinternet, evidence docu-
mentation and photographic
documentation to name a
few. No matter what foren-
sic discipline you're in
volved in, digital documen-
tation already is or will soon
be a vital part of your daily
task.

As a Trace Evidence Ana
lyst, | have found it increas-
ingly tedious to effectively
manage the vast amount of
digital information obtained
for a criminal investigation.
That was until | was intro-
duced to an image manage-
ment program that alows
me to easily view thumb-
nails of al the images
downloaded onto a hard
drive, network, or CD-R. |
realize there already exist
many such utilities that will
adlow the end-user to do

Acknowledgements

similar tasks, but the infor-
mation obtained from these
programs may be limited in
viewing capabilities or for
forensic documentation re-
guirements.

The program | have been
quite impressed with is
ThumbsPlus 4.10. It alows
for easy viewing of graphic
files by locating and orga-
nizing a multitude of graphic
file formats, aswell as find-
ing, processing and main-
taining clip-art files, fonts
and animations. The ability
to instantaneously view
thumbnails of images alows
for easy perusal of a particu-
lar case image file without
opening memory-exhausting
programs. ThumbsPius 4.10
manages the images, docu-
ments the information pa
rameters for that image, and
retains this information in a
fully customizable database.
The program aso provides
detailed information regard-
ing file type and size, cam-
era manufacturer, 1SO set-
tings, F-Stop, time and date

origina image was acquired/
modified or enhanced.
ThumbsPlus 4.10 can effort-
lessly accomplish all of
these features and more...

For a fraction of the cost
of similar programs,
ThumbsPlus 4.10 is a pro-
gram worth looking into.

Further inquires into this
software and its use by law
enforcement agencies in the
U.S. and internationally can
be obtain by contacting :

Laura Shook

Senior Vice President
Cerious Software, Inc.
Ishook @cerious.com
Voice: 704-529-0200
Fax: 704-529-0497

or visiting the web site at:
http//www.cerious.com

| hope this information was
helpful.

Mike Martinez, M SFS
Trace Evidence Analyst
Bexar County Criminal

Investigation Laboratory

SCANNING 2000 - A Forensic Success in San Antonio!

The SCANNING 2000
International  Scientific
Meeting for scanning micro-
scopies was held in San An-
tonio, Texas, May 9-12,
2000. The meeting sponsors
numerous scientific sessions
and training courses. As
part of the SCANNING
2000 meeting, the
“Applications of Scanning
Microscopy in Forensic Sci-

ence’ symposium consisted
of three days of forensic re-
lated activities. Tuesday,
May 9, was devoted entirely
to a“Forensic Science Short
Course”. Ingtruction for the
short course ranged from
sample preparation and
analysis, individual particle
handling, gun shot residue
analysis, “McGuyver
bombs’, pyrotechnics resi-

due analysis, and food, bev-
erage and pharmaceutica
tampering and counterfeiting
analysis by scanning elec-
tron microscopy (SEM) and
energy dispersive  x-ray
analysis (EDX). The course
was instructed by Dennis
Ward (US DOJ - FBI), Mi-
chagd Trimpe [Hamilton
County (OH) Coroner’'s Of-

(Continued on page 11)
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SCANNING 2000 - Continued

(Continued from page 10)

fice], John Giacalone (West
Virginia State Police Crime
Lab) and S. Frank Patek
(US FDA - Forensic Chem-
istry Center). A total of 38
“students’ from throughout
the US and seven foreign
countries attended the one-
day short course. Wednes
day and Thursday, May 10-
11, were filled with scien-
tific papers on a number of
forensic topics. One section
was devoted almost entirely

FYI!

Areminder for upcoming events:

P-GSR Technical Applications Workshop is scheduled to be held in Fremont, CA. late
November 2000 hosted by Oxford I nstruments, Inc.. Additiona inquiries can be obtained
by contacting Mark Betts at (510) 656-8820 or e-mail: mark@ca.oxinst.com

Southwestern Association for Forensic Scientist (SWAFS) will be held at the beautifully
historic Camberley Gunter Hotel in San Antonio, TX on November 5-8, 2001 a a phe-
nomenal rate of $70.00 per night. You can find more information about SWAFS by visiting

to gun shot residue analysis,
databases and related items.
The forensic session at the
annual SCANNING meeting
has been very well attended
for more than eight years.
Although the date has not
been firmly set, SCAN-
NING 2001 is planning to
sponsor another
“Applications of Scanning
Microscopy in Forensic Sci-
ence’ session. Along with
the one-day forensic short
course, there will again be

http://www.cripkit.com/swafs/swafs.html

For additiona information or reservation information please contact Gustavo De Leon at the
Bexar County Criminal Investigation Laboratory at (210) 335-4148.
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two days of scientific papers
for atotal of three full days.

Questions or suggestions for
papers, and comments
should be addressed to:

S. Frank Platek

Forensic Chemistry Center,
US Food and Drug Admini-
stration, 6751 Steger Drive,
Cincinnati, OH 45237-3097,
fplatek@ora.fda.gov

w”erever ”e s!eps,

whatever he touches,
whatever he leaves
even unconsciously, will
serve as silent witness
against him. Not only
his fingerprints or his
footprints, but his hair,
the fibers from his
clothes, the glass he
breaks, the tool marks
he leaves, the paint he
scratches, the blood or
semen he deposits or
collects - all of these
and more bear mute
witness against him.
This is evidence that
does not forget. It is not
confused by the
excitement of the
moment. It is not absent
because human
witnesses are. It cannot
perjure itself. It cannot
be wholly absent. Only
its interpretation can
err. Only human failure
to find it, study and
understand it, can
diminish its value.

-Crime Investigation,
second edition, Paul L.
Kirk (deceased), edited
by John I. Thornton
(1974), p. 2. (Quoted
also in “Footwear
Impression Evidence”
by William J. Bodziak



