Challenging Firearms and
Toolmark Identification
— Part Two

Firearms and Toolmark Identifications
Cannot Be Made to a Reasonable
Degree of Scientific Certainty
report by the National Research Council
Committee to Assess the Feasibility, Accuracy, and
Technical Capability of a National Ballistics
Database (the NRC Report) explicitly recognized that
firm statistical foundations do not exist for firearms and
toolmark examination. “Conclusions drawn in firearms
identification should not be made to imply the presence of
a firm statistical basis when none has been demonstrated.”1 According to the committee, the tendency of exam-
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Editor’s Note: Part One of this article was
published in October 2008. In that installment, the author
began her argument, continued here, that firearms and
toolmark examiners lack a scientific basis for the claim
that they can single out the particular gun that fired a
particular ammunition component.

iners “to cast their assessments in bold absolutes, commonly asserting that a match can be made ‘to the exclusion of all other firearms in the world’ … cloak[s] an
inherently subjective assessment of a match with an
extreme probability statement that has no firm grounding and unrealistically implies an error rate of zero.”2
Although its criticism of “extreme probability statements” is welcome, the committee failed to appreciate
the full, logical implications of its finding. If no “firm
statistical basis … has been demonstrated” for firearms
and toolmark identification, there is no scientific basis
for any testimony about firearms and toolmark matches.
The problems do not disappear if, instead of testifying to
a match to the “exclusion of all firearms in the world,”
examiners moderate their language.
In United States v. Monteiro, Judge Saris came closer
to understanding the logical implications of the absence
of statistical empirical foundations. She cited the explanation, in my Columbia Science and Technology Law
Review article, of “the need for [an] adequate statistical
empirical foundation to determine ‘the likelihood that
the toolmarks made by a randomly selected tool of the
same type would do as good a job as the toolmarks made
by the suspect tool at matching the characteristics of the
evidence toolmark[.]’.”3 She then stated, “As of the writing of this opinion … such a standard is not prevailing
in the field, and an expert may not assert any degree of
statistical certainty, 100 percent or otherwise, as to a
match.”4 Judge Saris failed, however, to draw the correct
inference that the absence of any degree of statistical certainty makes firearms and toolmark identification testimony per se unreliable and inadmissible. Instead, she
held that although a firearms and toolmark expert may
not testify that there is a match to an exact statistical certainty, “the expert may give an opinion of a match to a
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due to the inherently probabilistic
nature of identity conclusions, the
absence of statistical empirical foundations makes the discipline of firearms
and toolmark identification itself unreliable. Judge Saris to the contrary, it makes
no sense to speak of reasonably certain
conclusions within the field of firearms
and toolmark identification as long as
the requisite statistical empirical foundations do not exist.
Commendably, in 2008 in United
States v. Brown and United States v.
Glynn, Judge Rakoff prohibited
firearms and toolmark examiners from
testifying that their conclusions were
reached to a reasonable degree of ballistics certainty or that they were based on
science. In Glynn, Judge Rakoff wrote,
“[W]hatever else ballistics identification analysis [can] be called, it [can]
not fairly be called science. … [I]ts
methodology [is] too subjective to permit opinions to be stated to ‘a reasonable degree of ballistic certainty.’”10
Regrettably, Judge Rakoff went on
to rule that even though it was not science and did meet the Daubert standard,
firearms and toolmark identification testimony could still be admitted under
Kumho Tire. The judge recognized that
even under Kumho Tire, the admission
of this testimony was problematic.
“[B]allistics examination not only lacks
the rigor of science but suffers from
greater uncertainty than many other
kinds of forensic evidence. … The problem is how to admit it into evidence
without giving the jury the impression
— always a risk where forensic evidence
is concerned — that it has greater reliability than its imperfect methodology
permits.”11 Judge Rakoff ’s solution was to
restrict firearms and toolmark examiners to testifying that their identifications
were more likely than not.
The qualifications that Judge Rakoff
placed on the admission of firearms and
toolmark identification testimony count
as progress for the defense. Indeed, he
recognized that since these identifications are only more likely than not, they
cannot be the sole basis for criminal
convictions.12 At the same time, however,
Judge Rakoff ’s decision to admit
firearms and toolmark identification testimony with restrictions, rather than
totally excluding such testimony, rests
on the backwards assumption that if
expert testimony is less intellectually rigorous than science, it is entitled to be
judged by a less rigorous admissibility
standard. To the contrary, as the
Advisory Committee recognized in its
Note to the 2000 amendment to Rule

702: “While the relevant factors for
determining reliability will vary from
expertise to expertise, the amendment
rejects the premise that an expert’s testimony should be treated more permissively simply because it is outside the
realm of science. An opinion from an
expert who is not a scientist should
receive the same degree of scrutiny for
reliability as an opinion from an expert
who purports to be a scientist.”13
In addition, restricting examiners to
testifying that their conclusions are
more likely than not does not adequately take account of the statistical empirical problems with firearms and toolmark identification. As Judge Saris recognized in Monteiro, firearms and toolmark examiners “may not assert any
degree of statistical certainty, 100 percent
or otherwise, as to a match.”14 Testimony
that firearms and toolmark identifications are more likely than not is tantamount to testimony that these identifications have a certain degree of statistical certainty.

Defeating the Black Box
Defense: Examiners Do Not
Know It When They See It
Defense attorneys also need to
counter the black box defense that
regardless of how they do it, firearms and
toolmark examiners reach accurate conclusions. Indeed, firearms and toolmark
examiner Ronald Nichols has explicitly
stated that “[w]hile oft criticized, the
concept of ‘I know a match when I see it’
has its basis in [firearms and toolmark
examiners’
extensive]
training.”15
Nichols, an examiner at the Bureau of
Alcohol, Tobacco and Firearms, has
admitted, however, that “it’s not surprising” and “not necessarily unexpected” for
examiners to disagree about whether an
inconclusive or an identification is the
proper conclusion in a particular case.16
He and his colleagues have acknowledged that there is no standard for determining who is right in these situations
and hence it is impossible to determine
an actual error rate for casework.17 There
is something basically wrong with a discipline that claims that its practitioners
are trained to know it when they see it,
even though different practitioners know
mutually exclusive things when they see
it and the discipline itself lacks resources
to determine who is right.
Nichols has attempted to dismiss
this criticism by claiming that when
examiners disagree about the conclusion
warranted in a particular case, the court
should recognize that the discipline lacks
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reasonable degree of certainty in the ballistics field.”5
As will be discussed, Judge Saris
went on to exclude the particular testimony in Monteiro for failing to comport
with the standards of documentation
and peer review of the discipline of
firearms and toolmark identification.
While this aspect of her decision is highly useful to defense attorneys, the distinction Judge Saris made between statistical certainty and reasonable certainty within the field of firearms and toolmark identification is logically incoherent and has led to further bad case law.
In particular, in United States v.
Diaz, Judge Alsup salved his conscience
by holding that although the identifications in the case were admissible under
Daubert, “[t]he experts may not, however, testify to their conclusions ‘to the
exclusion of all other firearms in the
world.’ They may only testify that a particular bullet or cartridge case was fired
from a particular firearm to a ‘reasonable degree of certainty in the ballistics
field.’”6 Notwithstanding the quotation
from Monteiro, Judge Alsup differed
from Judge Saris in totally failing to
understand the need for statistical
empirical foundations for identity conclusions. Equating what firearms and
toolmark examiners currently do with
all that need be done, Judge Alsup wrote:
“[I]t is impractical, even at this stage in
the history of the art, to place a probability of error on individual analysis. The
patterns do not lend themselves to probabilistic calculations. … [T]he defense
wants something that is beyond the state
of the art. The holy grail of some in the
profession is to find some way to impose
upon firearms identification a statistical
model to present to juries.”7
There are two problems with
restricting firearms and toolmark examiners to testifying that their identifications are based on “a reasonable degree
of certainty in the ballistics field.” First,
this restriction is highly unlikely to make
the jury aware that there are serious scientific problems with the discipline.
Indeed, the government has responded
to defense challenges by proposing that
firearms and toolmark examiners testify
that their conclusions have been reached
to a reasonable degree of ballistic or scientific certainty.8
Second, as the Supreme Court recognized in Kumho Tire, “an expert’s testimony [cannot be] reliable where the
discipline itself lacks reliability, as, for
example, do theories grounded in any
so-called generally accepted principles
of astrology or necromancy.”9 Similarly,
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standards for resolving such disputes and
therefore “appropriately assign … the
task of weight to the jury.”18 This purported solution places Nichols on the
horns of a dilemma. On the one hand, if
the jury is better qualified than examiners to decide whether identification conclusions are warranted in a particular
case, the testimony of firearms and toolmark examiners fails to meet the most
basic requirement for the admission of
expert testimony: helpfulness to the trier
of fact. On the other hand, if examiners
are better qualified than the jury to reach
identification conclusions, the jury cannot be qualified to resolve disagreements
between examiners that the discipline
itself lacks resources to resolve. In other
words, the jury can only compensate for
the fact that different firearms and toolmark examiners know different things
when they see it if the testimony of
examiners is unhelpful to the trier of fact
and therefore not properly admitted as
expert testimony.
Likewise, there is no reasonable
basis for the compromise that Judge
Gertner crafted in Green of not allowing
the expert to testify that “the shell casings came from a specific … pistol ‘to
the exclusion of every other firearm in
the world,’” but allowing him to
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“describe and explain the ways in which
the earlier casings are similar to the shell
casings test fired from the … pistol
found a year later.”19 If the experts themselves are not qualified to assess the significance of the similarities they have
observed between toolmarks, what justification can there be for assigning this
task to a jury of non-experts?20
Judge Gertner indicated that her
decision to allow the examiner to testify as
to his observations instead of excluding all
firearms and toolmark identification testimony was primarily based on political,
not scientific, considerations. “I reluctantly come to the above conclusion because
of my confidence that any other decision
will be rejected by appellate courts. …
While I recognize that the DaubertKumho standard does not require the illusory perfection of a television show (CSI,
this wasn’t), when liberty hangs in the balance — and, in the case of the defendants
facing the death penalty, life itself — the
standards should be higher than were met
in this case, and than have been imposed
across the country. The more courts
admit this type of toolmark evidence
without requiring documentation, proficiency testing, or evidence of reliability,
the more sloppy practices will endure; we
should require more.”21

Inadequacy of the
Existing Regime
The existing regime of education,
laboratory accreditation, and proficiency testing does not compensate for
either the absence of statistical empirical foundations or the impossibility of
calculating an “actual” error rate for
day-to-day work. Firearms and toolmark examiners need not — and often
do not — have anything resembling a
scientific education. For instance, the
Massachusetts State Police officer who
made the identifications in Monteiro did
not have a college degree. Judge Saris
ruled that he was qualified to testify as
an expert witness, despite finding that
his “scientific and academic credentials
are underwhelming. He apparently has
no formal scientific training, is neither
certified by, nor is he a member of any
professional organizations, [and] reads
no literature in the field. …”22 Similarly,
although not mentioned in the Diaz
opinion, the San Francisco Police
Department officer who testified at the
hearing in that case stated, in response
to a question from the court about the
probabilistic basis for identity conclusions, “I’m not a statistician. I’m not the
greatest math wizard in the world.”23
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proficiency tests for firearms and toolmark examiners is Collaborative Testing
Services Inc. (CTS).29 CTS itself cautions
that the results on its tests “are not
intended to be an overview of the quality of work performed in the profession
and cannot be interpreted as such.”30
Major problems, which firearms and
toolmark examiners themselves acknowledge, are that the CTS tests are declared,
rather than blind, and present examiners
with simpler problems than they
encounter in actual casework.31 Ironically,
in an article that purports to show that
firearms and toolmark identification satisfies the Daubert standard, Grzybowski
et al. admit that “[s]ince large numbers of
tests have to be produced [by CTS] to
uniform requirements, most tend to be
rather straightforward and of only moderate difficulty.”32
To demonstrate that results on the
CTS tests provide an inflated, rather than
an accurate, estimate of the competence of
examiners, the defense needs to take
advantage of the online availability of the
questions on the CTS tests as well as the
scores, answers, and comments of the test
takers. Even a quick perusal shows that in
2005 and 2006, the CTS firearms identification tests required examiners to eliminate bullets or cartridge cases that were
fired from a gun of a different model
and/or model and make than the one that
fired the other sample bullets or cartridge
cases. Examiners were not presented with
the more difficult task of determining
whether ammunition components were
fired from the same or different guns of
the same model and make.33
One examiner who took the 2006
CTS cartridge case test commented, “This
test was straightforward and very easy. It
took only a few minutes to make correct
associations using toolmarks devoid of
subclass influence. … I suggest that you
consider making the test more of a challenge in order to determine an error rate
really reflective of actual casework where
borderline cases are not uncommon.”34
Similarly, test takers commented that one
of the CTS cartridge case tests for 2005 was
an “[e]asy test” and “[t]oo easy.”35 Another
examiner who took the test explained that
the breech face marks and firing pin
impressions on the cartridge case that was
not fired from the suspect gun were “nothing like” those on the cartridge cases fired
from the suspect gun.36 On the other CTS
firearms identification test administered in
2005, a test taker commented: “This was
very easy. The class features of the firing
pin in the firearm used to discharge items
one and three [the cartridge cases not fired
from the suspect gun] was [sic] so differ-

ent it could be eliminated virtually with
the naked eye.”37
Even though examiners were not
required to distinguish between toolmarks
produced by different guns of the same
type, on each of the tests for 2005 and
2006, significant numbers of examiners
were unable to determine which ammunition components were fired from the suspect gun. Two percent of those who took
the 2006 bullet identification test (three
examiners) wrongly identified the suspect
gun as the source of one of the bullets it
did not fire. The gun was misidentified as
the source of another bullet by one percent
of the test takers (two examiners), and 24
percent of the test takers (38 examiners)
reached inconclusives, rather than eliminations, with regard to both of the bullets
not fired by the suspect gun.38
Inconclusives, rather than eliminations of
cartridge cases that were not fired by the
suspect gun, were reached by seven percent of test takers (19 examiners) on the
2006 CTS cartridge case test, and, in 2005,
by five percent of test takers (12 examiners) on one of the CTS tests and four percent of test takers (five examiners) on the
other CTS test.39 Additionally, on both the
2006 cartridge case test and one of the cartridge case tests for 2005, one percent (two
examiners) reported inconclusives, rather
than identifications, in regard to the cartridge case that was in fact fired from the
suspect gun.40
By contrast to the 2005 and 2006
exams, the CTS bullet and cartridge case
exams for 2007 required examiners to
distinguish between toolmarks produced
by different guns of the same model and
make.41 On the 2007 bullet test, one percent of the test takers (two examiners)
reached misidentifications; another 40
percent (114 examiners) reached inconclusives rather than eliminations in
regard to the two bullets not fired from
the suspect gun. One percent of the test
takers reached inconclusives instead of
identifications for the bullet that was fired
by the suspect gun.42 On the 2007 cartridge case exam, five percent of the test
takers (nine examiners) reached inconclusives rather than eliminations for the
two cartridge cases not fired from the suspect gun. One percent (one examiner)
reached an inconclusive, rather than an
identification, in regard to the case that
the suspect gun fired.43
Relatively low error rates are sometimes calculated for the CTS tests; for
example, an error rate, consisting of both
missed and misidentifications, of 1.4 percent and a misidentification rate of 0.6
percent on the CTS firearms tests from
1978 through 1991; a misidentification
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Notwithstanding his admitted lack of
scientific expertise, the officer presented
a session entitled “Taking a Stand on
Daubert! A Daubert Hearing in San
Francisco — How It All Comes Together”
at the annual AFTE (Association of
Firearms and Toolmark Examiners)
Training Seminar in 2007.24
Indeed, one of prominent firearms
and toolmark examiner Stephen Bunch’s
stated grounds for favoring the traditional, subjective approach over
Consecutive Matching Striae (CMS) or
other attempts to develop statistical
empirical foundations for identification
conclusions is that firearms and toolmark examiners “may fail to understand
or appreciate the research and the logic
of interpreting this type of [statistical]
evidence. Thus they may find it difficult
to explain them to judge and jury. …
[This] could be a blow to the profession
and to the administration of justice.”25 In
other words, according to Bunch, lack of
scientific knowledge on the part of
firearms and toolmark examiners is not
the problem. Problems will arise only if
an attempt is made to set identifications
on scientific foundations; in that case,
the “administration of justice” could be
hindered because judges and juries
might realize that examiners do not
know whereof they speak.
The absence of stringent educational
requirements for firearms and toolmark
examiners is matched by the absence of
any accreditation requirement for
firearms and toolmark laboratories in the
United States. Participation in the
American Society of Crime Laboratory
Directors (ASCLD) accreditation program is voluntary.26 In addition, even in
an ASCLD-accredited laboratory, the
proficiency of firearms and toolmark
examiners is unlikely to be rigorously
tested. Although the ASCLD requires
each examiner in a laboratory to undergo
yearly proficiency tests, except in the case
of DNA laboratories, only one examiner
per laboratory needs to take an external
proficiency test with an approved ASCLD
provider. The other examiners may take
either internal or external tests.27 Even if
more than one examiner is tested by an
approved ASCLD-provider, a laboratory
need only authorize the provider to
release the test results of one of its examiners to the ASCLD Laboratory
Accreditation Board (LAB).28
Even firearms and toolmark examiners who are tested by an approved
ASCLD-provider and have their results
reported to the ASCLD/LAB do not have
to undergo strenuous review. The only
ASCLD-approved provider of external
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rate of 1.3 percent on the CTS firearms
tests from 1978-2002.44 These rates are
determined, however, by not scoring
errors when examiners reach inconclusive
conclusions in regard to toolmarks that
were in fact made by the same or different
tools.45 As exemplified by the fact that 40
percent of the test takers reached inconclusives rather than eliminations when the
2007 CTS test asked them to distinguish
between bullets fired from different guns
of the same model and make, not scoring
inconclusives as errors overestimates the
competence of examiners who never
report exclusions when class characteristics match.46 In addition, since the CTS
tests are declared, rather than blind, eliminating inconclusives from the calculation
of error rates overestimates the competence of examiners who react to their
awareness of being tested by reporting
inconclusives in situations where they
would otherwise reach identifications.47
Peterson and Markham’s classic study
counted inconclusives as errors, and found
error rates, comprised of missed plus
misidentifications, of 12 percent on the
CTS firearms identification tests from
1978-1991 and 26 percent on the CTS
toolmark identification tests from 19811991.48 Even these results are likely to
understate actual, day-to-day error rates.
Peterson and Markham found that “based
on the number of tests and the hours of
effort reported by laboratories on several
tests … many laboratories invested more
time examining samples than would be
expected or required on actual casework.”49 This finding is consistent with
Janine Arvizu’s argument for blind, rather
than declared, proficiency testing.
“Although forensic analysts [in the tests in
the Peterson and Markham study and
other ‘open’ tests] do not know the ‘true
value’ for a given proficiency sample, they
are aware of the fact that a given sample is
being used to assess their proficiency.
Studies have shown that laboratory performance on this type of ‘open’ proficiency program is consistently better than on a
program where the identification of proficiency samples is blind to the laboratory.”50
The Peterson and Markham study is
also likely to have underestimated day-today error rates because participation in
the testing was voluntary, with about twothirds of U.S. laboratories subscribing to
the program, and one-third responding
with data.51 The need to remove such
“self-selection” bias and “survivorship
bias” from proficiency testing has been
recognized by firearms and toolmark
examiners themselves.52
On the basis of testimony about the
problems with the CTS tests, Judge Rakoff
W W W. N A C D L . O R G

concluded in Brown that “there is no
known error rate in any well-developed
sense” for firearms and toolmark identification.53 Despite recognizing that the
absence of an error rate might be a reason
for excluding scientific expert testimony
under Daubert, Judge Rakoff reasoned
that the firearms and toolmark evidence in
the case might be admissible because
“error rate is not irrelevant but it is certainly not a sine qua non for non-scientific
expert testimony.”54

Law Enforcement and
Confirmation Bias
Law enforcement and confirmation
bias permeates both the day-to-day practice
and the research of firearms and toolmark
examiners. The traditional role of firearms
and toolmark examiners is limited to
“verifying investigative information.”55
Examiners are only asked — and know
they are only asked — to make test toolmarks with a gun or other tool and compare them to marks on ammunition components or other objects recovered from a
crime scene when investigators have
already linked the gun or other tool to a
crime. Inherent in this situation is a danger of double counting. Instead of relying
solely on resemblances between test and
evidence toolmarks to reach identifications, examiners are also likely to be influenced, even if only unconsciously, by their
knowledge that the gun or other tool has
already been linked to a crime. The danger
of double counting is heightened by the
fact that virtually all firearms and toolmark laboratories in the United States are
affiliated with law enforcement agencies.
Many examiners, if not most, are initially
trained as law enforcement officers.56
The bias in favor of confirming investigators’ leads is likely to go unchecked
because once a particular gun or other
tool is identified as the unique source of
evidence toolmarks, the standard practice
of firearms and toolmark examiners is not
to examine any other gun or tool to see if
it might produce toolmarks that do at
least as good a job at matching the evidence toolmarks. In addition, firearms
and toolmark examiners tend to peer
review each others’ work only when an
identification is reached.57 One firearms
and toolmark examiner has recognized
that this limitation on the occasions for
peer review is itself a source of confirmation bias. “[I]f the expert doing the check
only ever checks positive matches, then
his perception will be that whenever he
sits at the microscope to conduct a peer
review of casework, he will expect to see a
positive match!”58

In sum, Judge Gertner’s description
of the examination in Green is true of
many, if not most, firearms and toolmark
examinations conducted in the United
States. “The only weapon [the examiner]
was shown was the suspect one; the only
inquiry was whether the shell casings
found earlier matched it. It was, in effect,
an evidentiary ‘show-up,’ not what scientists would regard as a ‘blind’ test. [The
examiner] was not asked to try to match
the casings to the other test-fired Hi Point
weapons in police custody, or any other
gun for that matter, an examination more
equivalent to an evidentiary ‘line-up.’ His
work was reviewed by another officer,
who did the same thing — checked his
conclusions under the same conditions —
another evidentiary ‘show-up.’”59 In
accord with this, examiners Evan
Thompson and Jan De Kinder state:
“Rather than exclude a particular firearm
or tool, most firearm/toolmark examiners
probably find it far easier to include by
reporting that ‘this bullet was fired from a
particular firearm’ or ‘this screwdriver was
responsible for the striated toolmark left
on the door.’”60
Similar bias infects the “studies” that
the government’s firearms and toolmark
experts present in court. Some of these are
“worst case studies” that purport to vindicate the hypothesis that each tool produces
unique toolmarks by showing that even
sequentially manufactured guns or other
tools produce unique toolmarks. The vast
majority of these studies are not blind, and
it is hardly surprising that an examiner
who sets out to vindicate the scientific
foundations of his or her discipline should
find significant differences among toolmarks that he or she knows were produced
by different tools.
The government’s firearms and toolmark experts are also likely to introduce
“studies” that purport to show that the differences among the toolmarks produced
by the same gun or other tool are so slight
that the same gun or tool can be identified
as the source of tens, or even hundreds, of
marks.61 In the vast majority of these studies, however, the examiner knows that a
single gun or other tool produced all the
toolmarks he or she examines. Thus, the
“studies” are inherently biased to vindicate
the hypothesis that significant similarities
persist among toolmarks produced by the
same tool.
Although the defense pointed out
these methodological flaws, the judges in
Meeks and Warner and Diaz invoked the
government’s proffered “studies” of the
uniqueness and reproducibility of toolmarks as the basis for finding, respectively, that the Daubert factors of testability
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Excluding Particular
Firearms and Toolmark
Identifications
Here is the argument in the alternative: Even if firearms and toolmark identification testimony is not per se inadmissible, the particular identifications in
the case should be excluded. Even judges
who are presented with — and understand — detailed defense evidence of
the systemic scientific problems are
likely to be reluctant to exclude
firearms and toolmark identification
testimony across-the-board. As Judge
Saris stated in Monteiro: “Courts have
understandably been gun shy about
questioning the reliability of firearm
identification evidence.”65 Epitomizing
this “gun shyness,” Judge Anita Brody of
the federal district court for the Eastern
District of Pennsylvania explained that
because “there’s rarely a case of any
magnitude in ballistics or in arson or
anything else that I don’t get some of
this testimony,” she had become “agitated” when the defense began to develop
an across-the-board challenge to the
reliability and admissibility of firearms
and toolmark identification in a bolt
cutter identification case in 2004.66
Judge Brody stated, “What’s concerning
me is that this is a generic issue and I
don’t know whether the government
recognizes it. … I’ve been a judge for 23
years, nobody has ever challenged this.
This is an issue that has great moment
for the Department of Justice. … If I
preclude this testimony, it will make
ripples all over the country.”67
As in Monteiro, however, courts that
are too “gun shy” to exclude firearms and
toolmark identification testimony
W W W. N A C D L . O R G

across-the-board may nonetheless be
willing to exclude the particular testimony in the case. As Judge Saris recognized,
courts “must evaluate the reliability of
not only the general field of toolmark
identification but also the application
[by the particular examiner].”68

The Absence of
Documentation
Judge Saris relied on the absence of
documentation to exclude the testimony
of the Massachusetts State Police
firearms examiner in Monteiro. There,
the examiner’s laboratory reports were
confined to the statement that there was
a “positive ID.” He had not taken any
photographs or made any sketches of the
toolmarks on which his identifications
were based nor made any notes about
the basis for his identifications.
The absence of documentation was
also a factor in the Florida Supreme
Court’s holding in 2001 in Ramirez v.
State (Ramirez III) that the Frye standard
was violated when firearms and toolmark examiners were allowed to identify
the defendant’s knife as the one and only
one knife in the world that could have
stabbed the victim. The court criticized
the testimony of prosecution experts
that “the examining technician generally
takes no photomicrographs … because
lay persons would not be able to understand the identification process” and
that “they [did] not prepare notes or
written reports delineating the basis for
identifications because to do so would
not be helpful.”69
A defense request for laboratory
reports and bench notes is likely to be
met by a bare bones report of an examiner’s conclusions. Occasionally, an identification conclusion will be supplemented
by the statement that test and evidence
bullets matched on “fine striae” or that a
cartridge case match was based on breech
face marks, firing pin impressions, or
some other type of mark. It is rare, however, for there to be photographs or
sketches of the alleged matching toolmarks or descriptions of the resemblances that warranted an identification.
Following Monteiro and Ramirez III,
the defense should argue that such an
absence of documentation means that
the identifications in the case should be
excluded for failing to comport with the
standards of the field of firearms and
toolmark identification.70 This argument should be supported by citations
to the statements of firearms and toolmark examiners. The AFTE Theory of
Identification, which government

experts tend to invoke to show that their
field is scientific, states that “[t]he examiner is encouraged to report the objective
observations that support the findings of
toolmark examinations.”71 Gryzbowski et
al. recommend that each firearms and
toolmark examiner “graphically demonstrate … the basis for the opinion with
the use of photographs” and that “comprehensive notes [be] taken that fully
support the conclusions in the laboratory report.”72 In an article quoted at length
in Monteiro, firearms and toolmark
examiner Bruce Moran argues strenuously for the use of photomicrographs,
stating that “for our work to be valid, it
must be verifiable to other examiners. …
Therefore, the data that we gather should
provide a well-defined ‘roadmap’ as to
what experiments we performed to
answer the questions posed, what data
was gathered, and a clear demonstration
of the evidence from which we supported our conclusion(s).”73
As more defense challenges are
brought, laboratories may attempt to
cure an initial lack of documentation by
having their staff re-examine evidence
and document the basis for identifications. As Judge Gertner recognized in
Green, such ex post facto attempts at justification are inherently unreliable
because of the severe danger of confirmation bias. “Consider the forensic scientist who takes poor notes during an
examination and prepares a skimpy
report, but then goes back to ‘spruce
them up’ shortly before trial. Even
assuming the most honest of intentions,
that examiner is inviting errors to infiltrate his conclusions and his testimony.
The error potential of the original
skimpy report, which leaves much to be
supplied from memory, facilitates the
creation of testimony more consistent
with assumptions and later-acquired
expectations than would be the case with
a more detailed and complete contemporaneous account.”74
There is a real life basis for the fear
that examiners will be motivated to
confirm, rather than neutrally examine,
an initial identification when they are
asked to provide documentation on the
eve of trial. The Boston Police
Department examiner in Meeks and
Warner had not documented his initial
identifications with photographs or diagrams. Three years later on the eve of
trial, when the assistant district attorney
asked him to comply with the defense
request for photomicrographs, the
examiner found that he could not
“locat[e] the markings I matched in the
initial comparison I made on 8/8/2002,
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and peer review and publication were satisfied.62 It is to be hoped that the NRC
Report will put an end to such unwarranted judicial findings. In United States v.
Brown, Judge Rakoff recognized that the
report called into question firearms and
toolmark identification’s fundamental
premises that each tool produces unique
and reproducible marks. Two months earlier in United States v. Khalid Barnes,
Southern District of New York Judge
Stephen C. Robinson misguidedly insisted, however, that the NRC Report “does
not identify any new evidence undermining the core premises upon which ballistics analysis is based, nor does it purport
to.”63 In United States v. English, Judge
Geoffrey M. Alprin of the District of
Columbia Superior Court similarly found
that the NRC Report did not provide a
basis for a Frye hearing.64
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which resulted in … finding consistent
markings on only one land of the bullet
from the victim’s body.”75 He therefore
test fired another bullet from the
revolver in 2005, and concluded, with
the help of the new supervisor of the
department, that three lands and two
grooves of the bullet were useful for
comparison and that the initial identification was supported by matching individual characteristics on two lands and
one groove.76 Both the examiner and his
supervisor responded to the question of
how they could be confident of the
identification when the basis for finding
a match had changed by testifying that
“it is not rare for two examiners to find
different areas of significance on the
same piece of evidence.”77
The judge in Meeks and Warner
acknowledged that there was “much force”
to my testimony that the initial reports in
the case were so conclusory as to be “nonreports” and that the work in the case contravened the requirement that “[o]ne
examiner be able to look at another examiner’s report and then replicate the examination.”78 Despite this, he admitted all the
identifications in the case. Defense attorneys should not be deterred, however,
from arguing in future cases that ex post
facto attempts cannot cure initial failures
to document the basis for identifications.
Nor should the defense be satisfied
if, as was the case with the San Francisco
Police Department Laboratory at the
time of the Daubert hearing in United
States v. Diaz, photomicrographs are the
only documentation that examiners
provide to support identifications. An
examiner needs to indicate in writing, at
the time of the examination, just what
photographed features led him or her to
conclude that the resemblances between
evidence and test toolmarks were so
great that the toolmarks must have been
produced by the same gun or other tool.
Otherwise, examiners may subvert the
requirement of documentation by testifying, as the San Francisco Police
Department examiner did in Diaz, that
their identifications are based on both
resemblances in the photomicrographs
and resemblances that they recall in their
mind’s eye.79

Identifications in the
Absence of a Gun
The government often seeks to
implicate a defendant in crimes with testimony that bullets or cartridge cases
recovered from various crime scenes
and/or the defendant’s home or other
possessions must all have been fired by
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the same gun, even though no gun has
been recovered from the defendant or a
crime scene. Such identifications are
particularly unreliable because the
absence of a gun makes it difficult to
eliminate the possibility of subclass
characteristics.80 In 2002 in Sexton v.
State, the Texas Court of Criminal
Appeals held that identifications made
in the absence of a gun are unreliable
and inadmissible.81 This holding was
implicitly endorsed by the Fifth Circuit
in United States v. Hicks in 2004.82
However, the defense should be wary of
relying on these decisions because the
Sexton and Hicks courts respectively
hold that when a gun is recovered and
test fired, a 100 percent certain identification is possible and “the error rate of
firearms comparison testimony is zero
or near zero.”83

Particularly Strong
Evidence of Law
Enforcement Bias
In some cases, there might be strong
evidence of pro-prosecution and confirmation bias that the defense can use to
argue identifications are especially unreliable and inadmissible. For instance, in a
federal case on which I worked, a request
for bench notes and laboratory reports
yielded a letter from the supervisor of the
Los Angeles Police Department Laboratory
thanking a detective for “explaining the
reasoning behind your investigative hunch
[linking two murders]” and stating that
“because we are so committed to the task
of serving your needs,” an officer was
assigned, contrary to ordinary procedure,
to search the DRUGFIRE data base for the
case numbers of the murders.84 “WHAMO!
It looks very promising!” the supervisor
wrote.85 Although she informed the detective that the identification would need to
be confirmed by an examination of the
actual ammunition, the conclusion of the
letter strongly suggested that confirmation
was a foregone conclusion. “Now, you
need to take a moment to pat yourself on
the back! Good guess! Good for you!
Good police work!”86
Since the author of the letter supervised all the LAPD analysts in the case, the
strong pro-prosecution bias evident in her
letter cast severe doubt both on the identifications to which the letter referred and
on the numerous other identifications in
the case. The judge’s refusal to grant an
admissibility hearing epitomizes the fact
that despite the severe scientific problems
with firearms and toolmark identification, convincing judges to exclude this
evidence remains uphill work.
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