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CHAPTER ]. 0

Physical Methods

In the field of microgram chemistry it is necessary at times to
determine the physical constants of very small quantities, though
not necessarily as a portion of a direct quantitative analysis.
Many compounds have been prepared in microgram quantities in
connection with the study of the chemistry of the transuranic
elements, the details of which may be found in specialized publi-
cations of the Manhattan project. In order to study these small
preparations, many physical constants were determined, thereby
demonstrating the utility of well-established techniques when ap-
plied to new problems. In the field of biochemical microgram
analysis it is often equally desirable to determine physical prop-
erties. Such procedures as the determination of melting points,
boiling points, refractive indexes, and density have been used
routinely with milligram quantities for many years. Their ap-
plication to microgram quantities requires merely the adaptation
to the smaller amounts, and some of these adaptations also are
standard procedures that have been employed in some laboratories
over considerable periods of time. Here are discussed some of
the alterations in standard technique which are necessary when
the quantity of material is so small as to preclude the use of con-
ventional procedures.

MELTING-POINT DETERMINATION

Capillary-tube methods normally require more material than
is available to the microgram chemist. Hot-stage methods for
use with the microscope, however, are entirely suitable even for
the most minute quantities. Various designs of melting-point
blocks for the microscope stage have been deseribed, and some of
them are available commercially. They depend on heating
electrically a block of metal carrying the sample and a thermom-

" eter bulb (or thermocouple). The compound is observed micro-
scopically to determine when it melts, and any sample that can be
viewed with the microscope can be measured.
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most cases is overwhelming! However, as the number of characteristics on the bullet
ere diminished by obstacles which it may encounter after leaving the barrel the
expert can be less certain that the bullet came from the seme gun. For this reason
the expert must have some statisticalyempirically tested,basis for qualifying the
conclusion which he may make when the similarity is not overwhelming. The law re-
quires that the expert be certain beyond and to the exclusion of all reasonable
doubt before stating that two bullets were fired from the same gun. But what con-
stitutes reasonable doubt, especially when the total number of matching character-
istics is small? If, however, the expert could qualify hie conclusions in terms of
degrees of probebility when he is not certain beyond all reasonable doubt his
opinion may carry its just weight and be added to the probability of other frag-
ments of physical evidence so that a cumultive probability would prove beyond all
reasonable doubt the guilt or innocence of the accused.

The purpose of this study is then, to give the criminalist some basis for estab-
lishing what constitutes a match and what degree of probability can be attached.

The relative frequency of occurrence of consecutive series as will be compiled
in this study could be used directly as empirical findings without deriving any con-
cept of probability; but if this were done, the data would apply only to the parti-
cular type of gun and ammunition used in this particular study. Then similar studies
would have to be conducted for every gun of different manufacture of the same caliber
and for every different type of ammunition to be significant. 1If, however, a mathe-
matical model were constructed, a concept of probability derived, then the concept of
probability could be applied for all guns of the same calibex regardless of manu-
facture, utilizing similar ammunition, e.g. lead alloy, metal jacketed, etc. In any
case the concept of probability derived in eny particular empirical study must event-
ually be substantiated by empirical dies utilizing many types of guns and ammuni-
tion. It is hoped that this study will lay the foundation for such a series, of studies,

D. Experimental

The problems involved in laying the groundwork for s study of relative frequency
t be discussed under the two general catagories : chnical and statistical.
ical problems:

were several technical problems which had to be solved before any

attempt could be made in conducting a statistical study. Illumination and
alignment were the two principal ones.
a, Illumination:

-It is imperative in a statistical study that as many variables be
kept constant as possible so that the variation in the variable under
observation can be studied. The variable being studied in this work is
the occurrence of matching consecutive lineg and illumination has been
the most difficult variabtle to control. When using the standard techni-
que of oblique reflected illumination to produce a reflected image of
the characteristic markings on the circumference of & bullet the results
are far from ideal. Since the image obtained is an alternating series
of high-lights and shadows, a slight deyigation in the angle or the
intensity of the illumination will alter the appearance of the image.

It is true that this derivetion in illumination must be large befors
the gross characteristics are perceptibly changed, but it must also be
remembered that the loss or addition of only one minor characteristic
will make quite & great difference in the significance of a consecutive
series; viz.,a consecutive series could be counted as a straight match
of 12 or as several separate series, 4 and 8, or 2,2,4 and 4, etc.
Individuel spot lamps were first tried mnd proved to be very un-
satisfactory and very impractical. After a futile attempt at standard-
izing the positioning and intensity of the individual spot lemps, a
"eskimo

single 12-inch fluorescent lamp provided with about a z-inch
slit"was used as a single uniform source of illumination. This arrange-
went provided constant illumination which could eagsily be positioned
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Operator Variability in Comparison
of Characteristics in Known Non-Matches‘
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Magnification I 16 10 30 16 10 30 <1 16 10 30
* Known non-matches - The data in this table is expressive of occurances observed at every position of
horizontal 25-tab movement except those positions where the 25-tab characteristics were in Jjuxtaposition
with their counterparts in the parent film,
** A heavily marked area near the bottom of the negative was examined and a twenty five mark section
(counting voids) was marked off and the negative cut into just above these marks., The tab was next placed
so that the left edge of the first dark line of the chosen group of 25 matched, or was in line with the
left edge of the first dark mark in the parent section of the film. A visual determination was then made
of how many lines or voids matched between the 25-tab and the parent film, Shifting to the right, fram
line to line, was continued until the right side of the 25-tab first extended beyond the right side of
the parent film,
kR

Characteristics - Either any one of a series of lines, varing in intensity from light grey to black, or
any one of a number of blank areas, termed voids, appearing parallel to one another on the film,
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Comparative Evidence and Its Evalustion

STRIATED MARK INTERPRETATI

Striated marks, such as those produced by a screwdr
barrel, often constitute important physical evidence, Sometimes
comparison of evidence marks with test marks clesrly indicate that

two marks wers produced by the same tool or instrument., However,

in meny instances conclusions as to identity or non-identity are not
easily demonstrated, Very little objective criteria for interpretation
of striated marks exist.,  Conclusions usually are based on the skill

and experlence of the examiner., In this laboratory exercise the student
will study some of thé ways in which objective eriteris might be applied,
The Instructor will discuss the study of idealized stristed marks and
their comparisons using models, Students will reduce the stristed mark
to an ideal state and study a theoretical basis for evaluations

Exerclse Nos; 1 -~ INTRODUCTORY EXERCISE

Purposes:
A“To introduce the student to the concept of(;gg;;ecutive matching liné;;:)

&.-To allow the student to make some observations regarding the "per cent
matching lines" concept.

3.To determine, in an empirical way, how much similarity might bs encoun-
tered "by chance" between two striated marks produced by different tools,

Materigls:

linen testéer
Striated Mark Set

Assignment:

Compare two striated marks produced by different tools and determine
the frequency of the chance occurrence of consecutive matching striae. -
Repeat with two additional sets of merks. J

Procedure ///

.Obtain a Striated Mark Set from ths' instructor., The. set consists of

six photo copies of striated marks, The marks were produced by s&craping
different surfaces of 12C, 220 and 320 grit sandpaper over cleared {
photographic film, All the photocopies have been enlarged to the ser’
magnifications Each photocopy is identifisd with the grit number (;

220 or 320) plus another number (1, 2, or 3), The latter numbers 4 f
to different marks (ie.,different tools) within the seme grit size,
letter designations (A, B or C) are to be ignored for this exarcise\

date designation (12/75) may also bé ignored.
ﬁ%&a¢gqégﬁa;L
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Results and Conclusions:

®
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f TABLE I a¥ Scec Xl
Average Per Cent
Frequenc¥ of Consecutive Line Matching
Marks Line- Lengths (entire mark) Count Lines
To Be Count
Compared | (entirs total matching
mark) | singles|doublets trip.|qusad. [other 2 L.C. lines/average
; ~—2 . |line count
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TABLE II
> A Average Per Cent
Frequency of Consecutive Line Matching
Marks Line Lengths (entire mark) Conmt Linas
To Be Count
Compared | (entirs , £ Lc total matching
mark) | singlea|doublets|trip. |quad.|other s lines/average
3 2 line count
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120-1 1o siye |7 38 o 4| of,
. — .;\ - - ’;‘, U
y g 6 ' sl
120-2 ﬁég
(black) 124
X~ 128




Q
() A A ) & 4 - =
| | )/ 0N U | AMIN
. . I . A .
|,' G IC n | DENCE WH | Ik
3T DS M BEFOR BAR ( OE SIGNIFICANT FFEC
HE AL STRATION ( S QUALIFIEL REARM AND/C
DOLM E) RS, BASED U HEIR TR . RESEARC
=z
L:ul’: OWLEDE ) PREPARED T0 & 0IC b
\ : DENC
RECOE ) | ) FOF 7 GE U
DF ul‘ 1) | P} OF S DARD ]
RTHE OF H i GROUP OF oW | |
: ) OR TOC ! M |H" HER REG :
RIOR 089 \ - EY FORMEL DCIATIC
REAFR ) TOOLMARK N RS RECOG ¢ AEAR
| 00 : | J DN DUGH INVU B SIMI
DISCIP 2 REQUIRE SEF D [ BAS N6
ASSCO . DI1 U
£
; RM AND TOC AR A

15



AFTE  olayiy

TABLE OF CONTENTS

TABLE I0F CONTENTS s snnumamaissioss oo s s o da e a5 T 0 e s mnd et 03 arrac 1

OBITUARY = SAMUEL ‘Fii ROSENBERG s un-vimvmsmiasamiciin o e s e s creis mtitinass 2

AFTE OFFICERS & COMMITTEE MEMBERS 1983 = 1984 ...ciuvirneeneenrecennennenns 3

MEETING ANNOUNCEMENT (10TH TRI-ANNUAL IAFS MEETING) uvuvrnernennennennnens. 4

PEOUEST FOR: ASSISTANCE: otisssaimmbbtainst vonamtlmitensbonen mas el s s s s S s s 5

EMPLOYMENT OPPORTONITY: o.csimniossissromissine oo sinaioomehis e e imeiaiarore o o sca st eissbarscarvioio s 5

PUBLICATION AVAILABILITY (SAAMI) uuuvireeneeeneennenneeneesnenneennnennnenss 6

1984 AFTE TRAINING SEMINAR INFORMATION . .'vvuvvneneneenenennenenenenennonens 7

THE JUDICIAL FIRING LINE +.vvvrrvnvnenennns PROFESSOR JAMES STARRS .......... 1

RADIOLOGY: USE IN MEDICOLEGAL INVESTIGATIONS .X:RAY, MEDcatcAt: ... .. . . ... 20
EDGAR P KLEY rocntoiisamnnsiansa s 14 ~T-29

FORENSIC AMMUNITION SERVICE INFORMATION . .'vuvneneenonennonenennnenennens 24

CALIFORNIA DEPARTMENT OF JUSTICE TRAINING SYLLABUS: FORENSIC FIREARMS AND....

TOOLMARK IDENTIFICATION .......euoven... AIFBTASOTEIRETRALY. . . .. ... A VAT -¢
FIREARMS | TOOLMAIZE S TTRAINNG

T-o-&
EDITOR'S NOTE

This issue, you will note, contains segments of the California DOJ Training
Syllabus. This reference material is a welcome augmentation to our AFTE
Training Manual. The individuals involved in this project has spent a great
deal of time and effort in producing this work and I thank them for sharing
the information with all AFTE members.

The 15th Anniversary Meeting will be held this June (10-15) in New Orleans.
Please check the information found on pages 7 through 10. Please plan to
attend and participate in our Association's 15th Anniversary.

The April issue of the AFTE Journal will contain some excellent material
to include the 'Reader-Reporter' reports for the entire year of 1983. Lonny
Harden and his committee are to be thanked for their efforts in reading
the vast amount of material.

Finally - there is always a need for articles and information for the Journal.
Please consider sharing your information with the entire membership. Thank

you for your assistance. }
o /4[/&44/’——)

/James E. Hamby
Editor
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Editor's Note: The following information was submitted by Al Biasotti for
sharing with the entire AFTE membership. The information contained in Module
#1 - Fundamental Knowledge and Skills Common To All Forensic Sciences, and
Module #2 - Forensic Firearms and Toolmark Tdentification, are a valuable
companion to the AFTE Training Manual (pubTished by the Association of Firearm
and Toolmark Examiners).

It is anticipated that Modules Numbers 3 through 7 will be made available
to the membership as they become available. Any member having questions
or comments are encouraged to colntact Al Biasotti directly. Al's telephone
number is (916) 739-5484.

Principal Authors:

Module #1, 2: A.A. Biasotti (DOJ, Sacramento)
J.E. Murdock (Contra Costa County Sheriff)

Module #3 : F.A.J. Tulleners (DOJ, Riverside)
R.G. Cranston (DOJ, Eureka)
R.M. Ralston (DOJ, Oroville)

Module #4 P.M. Dougherty (San Mateo County Sheriff)
W. Corazza (D0OJ, Santa Rosa)
Module #5 J.R. Davidson (San Bernardino County Sheriff)
J. Hamman (DOJ, Fresno)
P. Lum (DOJ, Salinas)
Module #6 : S. Glass (DOJ, Modesto)
W. Johnston (DOJ, Redding)
Module #7 : J.E. Murdock (Contra Costa County Sheriff)

C.A. Young (Oakland Police Department)
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STRIATED MARK INTERPRETATION

The following is an adaptation of an exercise developed by Professor G. W. Roche for
¢riminal Justice 147, (Comparative Evidence and its Evaluation), California State
Yniversitys, Sacramento, Criminal Justice Department (8/76).

striated marks, such as those produced by a screwdriver or by a gun barrel, often con-
stitute important physical evidence. Sometimes comparison of evidence marks with test
marks clearly indicate that two marks were produced by the same tool or instrument.
However, in many instances conclusions as to identity or non-identity are not easily
demonstrated. Very little objective criteria for interpretation of striated marks exist.
gonclusions usually are based on the skill and experience of the examiner. In this
laboratory exercise the student will study some of the ways in which objective criteria
might be applied. The instructor will discuss the study of idealized striated marks and
their comparisons using models. Students will reduce the striated mark to an ideal state

and study a theoretical basis for evaluation.

Exercise #1:

SIntroductory Exercise

Purpose:

To introduce the student to the concept of "consecutive matching lines".

To allow the student to make some observations regarding the "per cent matching lines"
concept.

To determine, in an empirical way, how much similarity might be encountered "by chance"
between two striated marks produced by different tools.

Haterials:

linen tester, fingerprint glass or other low power (i.e., 3 to 5x) magnifying glass
Striated Mark Set

Assignment:

Compare two striated marks produced by different tools and determine the frequency of
the chance occurence of consecutive matching striae. Repeat with two additional sets
of marks.

Procedure:

Obtain a Striated Mark Set from the instructor. The set consists of six photo copies of
striated marks. The marks were produced by scraping different surfaces of 120, 220, and
320 grit sandpaper over cleared photographic film. This film is then used as negative to
produce 8 X 10 photographic enlargements. A1l the photocopies have been enlarged to the
same magnification. Each photocopy is identified with the grit number (120, 220, 320)
plus another number (1, 2, or 3). The latter numbers refer to different marks {1.e.s
different tools) within the same grit size. The letter designations (A, B, or C) are to
be ignored for this exercise. The date designation (12/75) may also be ignored.

Start with the 120 grit set. Note that photocopy 120-1 has three vertical lines designat
A, B, and C. Carefully fold copy 120-1 along the vertical 1ine A. This folded edge
represents the mark to be compared with copy 120-3. Do not fold copy 120-3. In tne com-
parison of per cent matching lines and frequency of consecutive matching 1ines, it 4s
essential that the following uniform and precise procedure be followed.

95




SUMMARY OF RESULTS OBTAINED ON THE
STRIATED MARK COMPARISON EXERCISE

(Advanced Firearms ID Course — Sacramento March 17 & 18, 1977)
$7,1.A5(\&4{ - 04 des—

AV. Total Line Count/% Match/and Number
of Consec. 2,34, etc. Match Lines All Counts
Mark & . . (1) Av % MATCH
_ Position 120-1/3 220-2/3 320-2/3 (2) Range
Counted 2
Largest Cor
Examiner (A/A  A/B A/A A/B A/A A/B (3) legésuntmsec
Cortner 127 140 156 152 163 159 Elg 17% »
22 18 20 15 1 13 2) 13-22%
12/3/0 11/3/0 tf?/o (3) Three
Asbury 120 124 18 143 137 146 (1) 129
13 15 12 14 9 10 (2) 9-15%
8/0 5/0/1 5/2/0 (3) Three
Malaga 134 134 15, 1% 158 160 1) 5%
8 A 5 3 ﬁ 5 (2) 3-8
' 1/0 0/o 2/0 (3) Two
Frank 120 105 ° 143 143 149 140 (1) 104
17 16 ‘ 10 11 7 10 (2) 7-17%
14/6/1/0 6/2/0 "3/0 . (3) Three
Glass 107 111 147 1% 17 156 (1) 8%
8 15 9 11 23 14 (2) 8-23
1/2/0 3/0 11/14/1/0 (3) Four
Woycheshin || 92 93 110 = 110 101 106 (1) 13%
10 11 10 8 20 19 “ | (2) 8-20%
L/1/0 2/0 6/2/0 (3) Three
Gima 129 132 152 151 146 152 (1) 16%
28 24 25 15 15 12 ézg 12-28
14/1/0 7/5/0 5/0 3) Three

GROUP AV. 12%




SUMMARY OF RESULTS OBTAINED ON THE
STRTATED MARK COMPARISON EXERCISE
_&dv_anced Firearms ID Course - Riverside March 22 & 23, 1977)
b"\ 75 B}z;n.)c~£4—f' -ChA (/)0\5/_

.

AV, Total Line Count /% Match/ and .
. Number of Consec. 2,3.L, etc. Match Lines All Counts
Mark & : (1) AV % MATCH
z;s;:elgn 120-1/3 .220-2/3_ 320-2/3 (2) Range
" Examiner || A/A A/ A/A  AfB A/A  A/B (3) &Lajggjzng:"“se“
I. Fickies || 120 128 11 138 150 147 1) 17%
16 19 21 16 1 17 2) 13-214
6/1/0 7/3/0 Lé 3) Three
Z. Casper 15 124 155 155 150 152 - & (1) 6%
s , 6 7 A 7 6 6 (2)  4=7
2/0 3/0 3/0 ) (3) Two
*Mauzey 117 120 145 144 151 151 (1) 36%
A S 20 00l e g |G de
“n"fr fz&{//uév : Tf//%‘g tone; i-;/é/ ‘c.//z/ ra I—St—F 2 ¢g
l. Hamman 18 122 150. 154 183 179 (1) 5%
6 6 /3 8 L 1 (2) 1-8
2/o 3/0 ‘10 (3) Two
5. Hoobler 97 97 127 127 13 13 (1) 14%
21 16 1/ 12 y 11, 13 éz) 11-21
5/2/0 - 6/1/0 5/0 . 3) Three
5. Matty 126 - 124 225t 33 l¢ 111 123 (1) 7%
10 7 5 5 5 7 . gz) 5-10
1/0 0/o . 1/0 3) Two
I. Sham 125 125 155 154 149 156 (1) 18%
o dhe o 17 2a 15 20 ézg 14-21
10/6/1,/0 9/3/1/0 5/2/1/0 3) Four
% Rakestraw || 123 128 150 19 15, - 150 51) 13% )
16 17 12 1 10 10 2) 10-17
5/L/0 7/3/0 4/4/(one 6?) (3) Three
a Cassidy 128 126 158 159 152 154 1) 204
16 22 25 28 9 17 2). 9-28
3/0 5/2/1/0 3/2/0 3) Three
Did not use any magnification aid. o GROUP AV. 154
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CCI/E201 COURSE
(Apr 29 - May 3, 1991)
i 2007 + SRy Now \’ué‘,&%,,,t

PRACTICAL EXERCISE NO. 1) &
CHISEL, STRIATED T ARISON

STUDENT ASSIGNMENT OF TEST SETS

STA. # STUDENT NAME & NUMBER DATE TEST SET #
Basen HrVe
1 GASSIDY , ~Erenkc
DOJ/SB Lab T-1 & T-2 of
1 MK 1 to 4
2 VIDERGAR, Donna
San Bernardino S.O.
3 CORAZZA, William
DOJ/SX Lab T-3 & T-4 of
2 MK 1 to 4
4 HINKLEY, Robert
Alameda S.0.
5 SAGGS, Michael
DOJ/SC Lab T-5 & T-6 of
3 MK 1 to &4
6 HIGASHI, Dale

Los Angeles S.0.

7 SHAM, Paul
DOJ/RI Lab T=7 :& T-8 of
4 MK 1 to &4
8 NICHOLS, Ronald

Oakland P.D.

9 WOLBERG, Eugene
San Diego P.D. T-9 & T-10 of
5 MK 1 to &
10 SACHS, STARR
Los Angeles P.D.
11 PETERSON, Edward
Santa Clara County Lab T-11 & T=12 of
6 MK 1 to 4
12 ARASE, Gerald

Sacramento County Lab
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STRAALE COMPARISONS — To0L MARKS
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N— =& ) CCL/E201 Course
i 2 |-
BULLET COMPARISON TEST SETS FROM S&W 38 SPL.
R ————— EE——————————————————————

SEQUENTIALLY RIFLED BARRELS #1 TO 10 (1980)
:S—k’{a - bLHLcLJ c

Ammo |BBL|Test BBL|Test BBL |Test BBL[Test BBL|Test
Set Type |# |# |t ft it # it |
1 Lead | 1 |1, 2, 3 | 3 " 5 " 7 " 9 v
2 l' 2' 3 4 " 6 " 8 " 10 "
Jsp 1|4, 5, 6|3 " 5 o 7 1 9 i
2 {4, s 6 | 4 " 6 " 8 " 10 "
= —
G [ tead-1]7, 8, 9|3 s 5 o’ 7y 2T W
mslsiNg | 2 7, B 9da | " 6 P I el 10 "
— - 1 ' "
SET| Jsp L {10,11,12 3 L— T e X ) 9
| 2 10T 4 " 6 " g ~t—~Jj0§ "
/ \\~_
//
3 Lead | 1 (13,14,15] 3 i 5 L 7 o 9 W
2 |13,14,15] 4 " 6 " 8 1 10 L
Jsp 1 (16,17,18] 3 u 5 “ 7 " 9 i
2 |16,17,18] 4 L 6 o 8 " 10 "
4 Lead | 1 [19,20,21] 3 “ 5 " 7 " 9 "
2 [19,20,21] 4 " 6 L. 8 L 10 “
JSP 1 (22,23,24] 3 f 5 " 7’ i 9 "
2 |22,23,24| 4 g 6 o 8 o 10 &
5 Lead | 1 (25,26,27( 3 & 5 * 7 v, 9 o
2 |25,26,27| 4 ) 6 " 8 " 10 «
JSp 1 (28,29,30( 3 u b) . 7 o 9 "
2 (28,29,30] 4 " 6 N 8 * 10 "

Test Identification Markings: each test bullet is scribed on the base with
the BARREL # over the TEST # and with the SET # enclosed in a circle, i.e.,
1/5 @’etc.
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Rhlichols [stn 4
STRIAE COMPARISONS OF FIRED BULLETS [ Moy Q1 -
INFORMATION/EXAMINATION FORM aU
XAMINER __ LR MICHOLS _ DATE _[MAY9 __LOCATION CC/
CASE/SAMPLE # _TEST BULLETS S+ SAME BAL, SET 3
CAL - MOD. - - MFG/MAKE - - SR# - -BBL. LGTH - - LAG/TWT - LWD/GWD
F(y 298P St 4" @ wofloo
RFLING - BROACHED  ggl  NEW BBL.
MFG METH. BUTTON BuRdisH COND _Kew= PREP _NONE CAST __NONE
F-(1)
RIFLING BBL. BBL.
MFGMETH.____ COND PREP CAST
AMMUN.TYPE 3¢ SPL SLRM - 1S58 o¢ RECOV. MEDIA :
INDEX COMPARED TOTAL COUNT PHOTO
= E RUN LENGTHS MACHE.
- ()T ) SC7T 3 LEAD BUUED LEFT | RIGHT
LB 6\ BBL G | BEST (D, SAME LBL_¢tL i
2r
12| Tid (L) L e L e G 5S 26 |24 |za.we
BB& 16BLL NON-IDENT. SAME BBL _t.L
T3 (W14 (2 i1, 26 | 12
7130 THAD NR 26 g/
713 T (D NR 20 9
713D 740S) 1 26| 9
BALG |86 G | BEST 10, SAME £pL G1 A
T13(e2 | 146D 2, 1.6 /2 26 37
| BBLG | BBLL
T3ED 114 f 26 | 13 |
113D T14(c95) 1! 26 | 22
1133 N4 (6D | 26| 24
n3(cHn4l(cw L) 26 | 35
“7




T Pichols [Snd "~
STRIAE COMPARISONS OF FIRED BULLETS //L/(o) 7

J INFORMATION/EXAMINATION FORM

/

ﬁ EXAMINER __£ A/ICHOLS DATE /AMAY 9/ LOCATION CC/
CASE/SAMPLE # —StW) TEST BUUEYTS SAME BALS SET 3
CAL - MOD. - - MFG/MAKE - - SR# - -BBL. LGTH - - LAG/TWT - LWD/GWD
F1) T 8P~ 7] 4’ SR s0fioo
RIFLING ~ £#0Ace0 BBL. BBL. B
MFG METHAU7 BURNISHD COND __Me) PREP___NONE ___CAST Ao
F-(1)
RIFLING BBL. BBL.
MFG METH. COND PREP CAST
AMMUN. TYPE Z8 P, JSP RECOV. MEDIA
INDEX_ COMPARED TOTAL COUNT | PHOTO
F- F- RUN LENGTHS MAGNIF.
T ( %= ) SET3 ISP LEFT | RIGHT
BBL & | BBLG BEST 1D ; SAME pBBRL; LT
£ 2-(2v°
T TIBED) 2.5 2,44 3 42 | 38 | mac 21
@ [l 1D 2., 4= | 17
Tie (LD | 700 (D NE = | 31
Tite (LD | 12 (L4 NE 4= | 35
N | 77/ L1 42 | 40
BBLL [BRLL | BEST (D:>SAME ABL 6T —
TiE)| N1 (ed] seusicliiEioRNs 1 40 |42 Uas <24
Tl D [ 117 (62 1,21 A0 | 23
TILOGD |T17 (623 i 4o | 32
Need [ T1IGED [ A 46 | 32
; secowmd "2 ssbovalds - sharT
Tie(eD | T196GSY (12020 cnevks Tok bews cightlcodbed] ol | 24
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/ /b/oy 9

Dract.ccxo E\c’l‘cnﬁz s 2

38 sPL 8BL%6 TI3(c3)/BBL*7 T13(c1) e

D:iff (covsecotive)
bbls -

*6(T13/63)e
*1(3/e
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State of Californla Department of Justice
Memorandum

STUDENTS, E201 COURSE June 21, 1991
) Apr 29 - May 3, 1991 Date :

From

Subject

Telephone : (916) 739-4380
ATSS 497-4380

AL BIASOTTI
Bureau of Forensic Services

California Criminalistics Institute

CONTACT PRINTS OF TRI-X NEGS., BULLET STRIAE COMPARISON EXERCISES

Enclosed for your file are 11 contact prints from the Tri-X Negs taken by the
entire class. Neg #4 was not exposed; and Neg #5 and 7 are repeats of Neg #6
and 8 repsectively, which were not printed.

These 1l prints represent the best "known non-matches" found by the entire
class for all the practical bullet striae comparison.

Neg # 3, 6, & 8 are the subclass characteristics noted in a limited number of
groove impressions on lead tests from the 10 sequentially rifled S&W, 38 Spl,
revolver barrels (practical exercise #2). Without having the barrels, or
casts to examine, the reason why these remarkable subclass characteristics
occurred cannot be fully explained. However, based on the limited extent of
the similarities noted by both E201 classes and my personal observations, it
can be concluded that the similarities noted represent an extremely rare
event that would not be expected to be encountered in actual case

situations. The rationale for this conclusion is:

l. The degree of correspndence shown in Negs # 1, 3, 6, and 8
occurred in groove impressions of lead tests only.

2. This correspondence started with Barrel #4 and ended at Barrel #7.

3. This correspondence is limited to lead bullets from test set #1
(T, 1-3) and test set #3 (T, 13-15). Test set #2 is missing and
was not studies.

The most important lesson to be learned from all of the striated toolmark/
bullet comparisons exercises are:

1. That the chance occurrence of more than 3 or 4 consecutively
corresponding striae is an extremely rare event, rising
expodentially with an increasing combinations of 2 or more
consecutively corresponding striae. Therefore, the concept of
consecutive striae is the most effective criteria for determining
common origin of toolmarks.

2. That the occurence of subclass characteristics iz1rif1ed firearms
barrels is a rare event that can be easily determined by the
direct inspection of the rifling or a barrel cast; and where the
barrel or barrel cast is not available, by applying a more
consecutive criteria in determining common origin.




CCI/E201, Apr 29 - May 3, 1991

:) Identification of Tri-X Negatives Taken by Students:

(2)

(3)

(4)

(5)

(9)

(10)

(11)

(12)

(13)

(14)

Subject
38 Spl, S&W, Lead
38 Spl, S&W, JSP
38 Spl, S&W, Lead

N K NOT EXPO
38 Spl, S&W, Lead

not printed, see (6)
Repeat (5) with "new" A
38 Spl, S&W, Lead

not printed, see (8)

Repeat (7) Same

_Eolafbid ]
Print on
Wall Chart

Tests Compared

BBt‘?ﬂ?f‘ffTi_?67337ﬁ§§E—#7T“TTTS_TE-1) Y
BBL #6, T-16 (G-1)/BBL #7, T-18 (G-4)

BBL #4, T-3 (G-5)/BBL #5, T-3 (G-5) Y
S ED

BBL #6, T-2 (G-3)/BBL #7, T-2 (G-1) ¥
.0. Fluor. Tllum.

BBL #5, T-1 (G-4)/BBL #6, T-2 (G-3) Y

Can not identif from no
38 Spl, S&W, JSP; Groov}
38 Spl, S&W, JSP

GLOCK "A" 9mm

30 Cal. Button BBL

GLOCK "A" 9mm

GLOCK "A" 9mm

tes, appears to be

e, at 2X w/o doubler

BBL #2, T-22 (G-?)/BBL #3, T-22 (G-?)
A, T-1 (L-1)/A, T-2 (L-2)

BBL #1, T-1-5, (G-6)/BBL #2, 1-2-7, (G-2)

A, T-10 (L-1)/A, T-11 (L-4)

A, T-10 (L-1)/A, T-11 (L-5)




CCI/E201, Apr 29 - May 3, 1991

Enlargements of Tri-X, 4 X 5 Negs. to S X 7 Prints
(Total of 11 Negs., 3 prints each neg.)

it Neg # Subject Identification of Subject —’

1 (1) 38 Spl, S&W, Lead BBL #6, T-13 (G-3)/BBL #7, T-13 (G-1)

2 3) 38 Spl, S&W, Lead BBL #4, T-3 (G-5)/BBL #5, T-3 (G-5)

3 (6) 38 Spl, S&W, Lead BBL #6, T-2 (G-3)/BBL #7, T-2 (G-1)

4 (8) 38 Spl, S&W, Lead BBL #6, T-1 (G-4)/BBL #6, T-2 (G-3)

5 ) 38 Spl, S&W, JSP BBL #6, T-16 (G-1)/BBL #7, T-18 (G-4)

6 (9) 38 Spl, S&W, JSP NOT IDENTIFIED

7 (10) 38 SP1, S&W, JSP BBL #2, T-22 (G-?)/BBL #3, T-22 (G-?)
. 8 (11) GLOCK, 9mm RMC A, T-1 (L-1)/A, T-2 (L-2)

9 (13) GLOCK, 9mm RMC A, T-10 (L-1)A, T-11 (L-4)

10 (14) GLOCK, 9mm RMC A, T-10 (L-1)/A, T-11 (L-5)

11 (12) .30 Cal., RMC BBL #1, T-1-5, (G-6)/BBL #2, T-2-7(G-2)
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The conclusions drawn from this training and research were published in 1997 in a
chapter entitled “Firearms and Toolmark Identification” by Biasotti and Murdock which
appeared in the two volume set “Modern Scientific Evidence — The Law and Science of
Expert Testimony”. The author’s conservative quantitative criteria for identification are:

1. In three dimensional toolmarks when at least two different groups of at least three
consecutive matching striae appear in the same relative position, or one group of
six consecutive matching striae are in agreement in an evidence toolmark
compared to a test toolmark.

2. In two dimensional toolmarks when at least two groups of at least five
consecutive matching striae appear in the same relative position, or one group of
eight consecutive matching striae are in agreement in an evidence toolmark
compared to a test toolmark. For either of these criteria to apply, however, the
possibility of subclass characteristics must be ruled out.

These same conclusions appear, unchanged, in Chapter 35, now authored by Biasotti,
Murdock and Moran, in the now five volume set of Modern Scientific Evidence (MSE)
published 2009-2010.




SCIENTIFICALLY DEFENSIBLE CRITERIA FOR THE
IDENTIFICATION OF STRIATED TOOLMARKS WORKSHOP

COURSE DESCRIPTION: This 2 Y day (20 hour) course will provide students with a
review of the concepts and rationale of identifying striated and non-striated impression
evidence. Recent challenges and relevant court decisions will be discussed. Each student
will verify their rational, objective basis for making such identifications. Although new
examiners can profit from this training, this course is designed for firearm and toolmark
examiners who have had training in the comparison of striated toolmarks and at least one
year of actually comparing toolmarks. This class is limited to 40 students.

INSTRUCTORS: John Murdock, Contra Costa County Sheriff’s Office and Bruce
Moran, Sacramento County District Attorney’s Office

TEACHING METHODS: Classroom lectures, demonstrations, group discussions, and
practical laboratory exercises.

STUDENT OBJECTIVES: Students will be required to complete a series of practical
exercises, and to explain the related concepts of toolmark identification and their
rationale for the identification to the satisfaction of the instructors.

PREREQUISITES: Must have been performing striated toolmark comparisons in case
work for at least a year and be familiar with accepted standards of casework
documentation and common equipment and terminology used in that discipline.

PREPARATION: Pre-course reading material will be assigned.




SINCE 2003, THE FOLLOWING CRITERIA FOR ID WORKSHOPS, OF
VARYING LENGTH, HAVE BEEN PRESENTED:

1) at Annual AFTE training seminar — May 2003 — Philadelphia, PA (8 hours) — 25
students; 2) at Annual AFTE training seminar — May 2004 — Vancouver, BC (12 hours).
25 students; 3) at Annual AFTE training seminar — June 2005 — Indianapolis, IN (12
hours and 40 students); 4) at International Association of Forensic Sciences tri-annual
meeting in Hong Kong, China — 13 hours — 25 students, August 25 — 26 2005; 5) at Los
Angeles Police Department for all LAPD FA/TM Examiners, 16 hours, October 15 - 16,
2005; 6) at the Annual AFTE training seminar in San Francisco, CA, June 7, 2007 -15
hours - 33 students; 7) in Bad Camberg, Germany for 50 students from over 20 European
Countries, 20 hours — March 2009; 8) in Albany, NY for the New York State Division of
Criminal Justice Services -18 students - 20 hours; 9) in Sacramento, CA for California
Dept. of Justice, California Criminalistics Institute (CCI), — Nov 16 — 18, 2010 — 20 hours
— 25 students; 10) in Los Angeles, CA for California Dept. of Justice, California
Criminalistics Institute (CCI), April 2011, 12 students — 20 hours; 11) at Annual AFTE
training seminar in Chicago, IL — 8 hours — 30 students; and 12) for the Los Angeles
Police Dept., Sept 27 — 29, 2011 — 25 students. TOTAL: approximately 328 Students




