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STATEMENT OF ISSUES

On October 23, 2020, this Court solicited amicus briefs on

the following two issues:

1. What information is sufficient, for purposes of G. L.
c. 278A, § 3(b)(5), to merit a hearing on a defendant’s motion
for postconviction analysis under G. L. c. 278, § 3.

2. Whether the use of digital photography for the
comparative analysis of ballistics evidence is analysis that
is a material improvement over any previously conducted
analysis.

STATEMENT OF INTEREST OF AMICI CURIAE

The Committee for Public Counsel Services (“CPCS”) represents

indigent defendants in criminal proceedings in Massachusetts. G.L.

c. 211D, §§ 5-6. The primary mission of CPCS is to protect the

constitutional rights of its clients. The Innocence Program, a

Unit of CPCS’s Private Counsel Division, represents indigent

defendants who claim factual innocence and seek to overturn their

convictions. The Innocence Program also provides supervision,

training, guidance, and funds to private counsel appointed by CPCS

to represent defendants in post-conviction innocence matters,

including litigation brought under G.L. c. 278A (“Chapter 278A”).

The Boston College Innocence Program (“BCIP”) is a clinical

legal educational program at Boston College Law School where

students and faculty study the problem of wrongful convictions and

work to remedy and prevent these injustices. In addition to its

educational mission and in-house clinic providing pro bono
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representation to indigent Massachusetts prisoners maintaining

their factual innocence, BCIP brings legal and interdisciplinary

research to bear on law and policy reform initiatives to identify,

correct, and prevent wrongful convictions.

The Massachusetts Association of Criminal Defense Lawyers

(“MACDL”) is the only statewide association of lawyers in

Massachusetts devoted exclusively to serving all segments of the

defense bar. MACDL’s mission includes protecting the individual

rights of citizens of the Commonwealth, maintaining the integrity

and independence of criminal defense lawyers, and preserving the

adversarial system of justice.

The New England Innocence Project (“NEIP”) is a non-profit

organization that provides pro bono legal services to identify and

exonerate persons who have been wrongfully convicted in the New

England states. In addition to its work on behalf of individual

clients, NEIP also seeks to raise awareness of wrongful convictions

and advocates for systemic change that will reduce the prevalence

of wrongful convictions and hasten the identification and release

of innocent people from prison.

Amici are committed to ensuring that convicted individuals

have appropriate access to post-conviction forensic testing to

seek evidence that may prove their factual innocence. Amici submit

this brief in support of the relief requested by Mr. Jenks and

urge this Court to find that he has satisfied the low filing burden
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of G.L. c. 278A, § 3(b), and that the judge erred in denying the

motion for testing on the papers, without a hearing.

DECLARATION OF AUTHORSHIP AND ANY CONFLICTS

Amici are the sole authors of this brief. Neither party nor

their attorneys authored this brief in whole or in part. Neither

party nor their attorneys, nor any other person or entity,

contributed money intended to fund the preparation or submission

of this brief. None of the amici is a party to this appeal. The

amici do not represent and have not previously represented either

party in another proceeding involving similar issues. The amici

have not represented the Commonwealth or the Defendant in any

proceeding or legal transaction at issue in this appeal.

STATEMENT OF THE CASE

Amici adopt the statements of the case in the parties’ briefs.

STATEMENT OF FACTS

Amici adopt the statements of facts in the parties’ briefs.

SUMMARY OF ARGUMENT

Low Burden to Obtain a Hearing. Alfred Jenks has always

maintained his innocence, and now seeks forensic analysis to

support significant evidence that someone else fired the round

that killed the victim. P.11-12. The Legislature enacted Chapter

278A to hasten the identification of innocent people imprisoned

for crimes they did not commit, like Mr. Jenks, and hyper-technical

applications of the statute frustrate that purpose. P.18-19.
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This Court has previously recognized that a defendant’s

pleading burden under § 3(b) is low. P.18. However, given the

motion judge’s error in this case, this Court should clarify that

a defendant’s low burden at the motion stage is one of production.

P.18-19. Requiring, as the judge did below, that a defendant do

more than point to information relevant to the requirements of §§

3(b)(1)-(5) would thwart the Legislature’s intent to provide

innocent defendants an expeditious path to a hearing. P.19-20.

The recent Massachusetts exoneration of Ronald Qualls is

illustrative of the dangers of demanding a heightened showing at

the motion stage, and the significant delays to justice that

result. P.20-23. Mr. Jenks’ renewed motion produced sufficient

information to satisfy the requirements of § 3(b), and the motion

judge erred in denying him an evidentiary hearing. P.23-24.

Determining Material Improvements. A court’s “material

improvement” analysis under G.L. c. 278A, § 3(b)(5)(i) must include

new understandings about the limitations of a forensic method as

well as developments that increase the reliability of that method.

P.24. At Mr. Jenks’ 1996 trial, the Commonwealth heralded the

“science” behind its firearm and toolmark expert’s methods, the

scientific reliability of his opinion to make a “match,” and urged

the jury to rely on this opinion and to convict Mr. Jenks of firing

the round that killed the victim. P.24-25, 31. Since 1996, this

Court, other courts, and many researchers and forensic experts
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have roundly rejected the notion that firearm and toolmark

examination is “scientific.” P.25-30. It is now widely accepted

that firearms and toolmark examiners can only reliably determine

whether a firearm can be excluded as having fired the bullet

fragment, and cannot reliably make a “match.” P.30-31.

Mr. Jenks requested analysis is a material improvement

because he seeks an examination that aligns with the modern

understanding of the limitations of firearm and toolmark

examination. P.30-31. As Mr. Jenks and his expert’s affidavit

explains, he seeks to analyze the two distinctly heavier bullets

to assess whether they can (or cannot) be excluded as having been

fired from the same gun as the rest. P.31.

Mr. Jenks’s requested analysis is also a material improvement

because it would reduce the impact of cognitive biases and

extraneous information on an examiner’s evaluation and opinion.

P.32-33. Almost nothing was known about the impact of cognitive

bias on forensics in 1996. P.33. However, many modern studies make

clear that bias can contaminate an expert’s examination and the

reliability of his conclusion, particularly in methods like

toolmark examination that rely heavily on subjective feature

comparison. P.33-34. Here, the Commonwealth’s expert was heavily

exposed to biasing information, in ways now known to create a

likelihood of error. P.34. Modern safeguards against bias would

make it possible for an independent analyst to examine the impact
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that cognitive bias might have had on the Commonwealth’s expert’s

opinion, and thus constitutes a material improvement. P.34-35.

Lastly, the technology and methods of toolmark examination

have materially improved since 1996. P.35-36. Our understanding of

the limitations of firearm comparison has evolved substantially

since the time of Mr. Jenks’ trial. P.36-37. As a result, some

laboratories now have practices and protocols in place to try to

identify errors caused by unskilled examiners or cognitive bias.

P.36-37. These methods include thorough documentation, digital

photography, and review by a second examiner, which can help a

current examiner determine whether a prior toolmark examination –

using old technology and incomplete documentation, and with

exposure to biasing information – may have erroneously made a

“match.” P.36-37. Mr. Jenks seeks such improved examination, which

is a material improvement over the examination performed by the

Commonwealth’s expert. P.37.

ARGUMENT

Finality must yield to innocence. The integrity of the

criminal legal system depends on the availability of reasonable

avenues for innocent people to demonstrate that they were wrongly

convicted. Chapter 278A provides one such avenue, enabling the

testing or retesting of physical evidence using reliable

scientific methods that can offer important information not known

at the time of conviction. The Legislature enacted Chapter 278A to
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hasten the identification of innocent people imprisoned for crimes

they did not commit, and this Court should eschew hyper-technical

applications of Chapter 278A that frustrate that purpose. The

results of postconviction forensic analysis could support a

defendant’s long-standing argument that someone else committed the

crime of which he was convicted.1 That forensic analysis could help

free an innocent person from decades of wrongful incarceration.

Alfred Jenks has always maintained his innocence. To this

day, as at his 1996 trial, he maintains that he did not fire the

bullet that killed the victim. On the night of the shooting, per

the testimony of a disinterested third party, Mr. Jenks was

attacked -- surrounded by multiple men and repeatedly punched and

kicked. To scare off his attackers, he took out a gun and fired

straight up into the ceiling. And four bullets were later found in

the ceiling. But two bullets were also fired sideways into the

wall, one of which struck and killed the victim. Ample trial

evidence supported Mr. Jenks’ consistent claim that those two shots

were fired by someone else:

 Multiple witnesses testified that Mr. Jenks fired his
gun up in the air and not at the wall near the victim.

1 See, e.g., J. Ellement, “Judge Throws Out 1992 Double Murder
Convictions After Suffolk DA Says Wrong Man Was Imprisoned,” Boston
Globe (Feb. 25, 2020) (postconviction testing cast trial evidence
in completely new light, showing that another man was the killer),
https://bit.ly/2Oyx7OK.
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 Another person in the dance hall was seen with a gun,
and other shots were heard after Mr. Jenks stopped
firing.

 An audio expert who listened to a recording of the
gunshots testified that two of the shots were of a
different frequency, and that the difference could be
caused by different guns, S.R.156-164 (“I would say
there has to be some difference in the mechanism causing
the first five shots from the second two shots.”);

 Those two shots were fired after what the prosecutor
described in his closing argument as a “long pause” after
the first set of five shots, Tr. 5-116; and

 Another expert analyzed the trajectory of the recovered
bullets and testified that it was “impossible” that the
bullet that killed the victim came from the position
where Mr. Jenks was standing. S.R.128.

Since the trial, support for Mr. Jenks’ innocence has only grown.

In an affidavit, Mr. Jenks’ current ballistics expert noted the

results of his weighing of the bullets recovered from the scene.

Two of them were far heavier than the rest, which, according to

the expert, “could be consistent” with their having been fired

from a different caliber firearm altogether. A-155, A-203. And

even without the benefit of a digital comparison microscope, the

expert recognized that the markings on these two bullets looked

different than the others. See A-203.

In sum, multiple fact witnesses testified that Mr. Jenks only

fired upwards, someone else had a gun, and the firing continued

after Mr. Jenks had stopped. Two sets of bullets were found in two

separate places -- four in the ceiling, two in the wall. And three
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separate defense experts have independently noted something

different about two of the bullets compared to the rest: they

sounded different, they were fired after the rest following a long

pause, they were fired from a different place, weigh far different

amounts, and they have different markings.

But at trial, the Commonwealth refuted Mr. Jenks’ innocence

with a “one gun” theory, which it supported solely by expert

testimony. That single expert, a firearm toolmark examiner, was

also part of the investigative team that recovered the bullets and

shell casings at the scene. He testified “to a reasonable degree

of scientific certainty” that all of the shell casings found at

the scene were fired from the same gun. S.R.100. To win a battle

of experts in which it was outnumbered, the Commonwealth repeatedly

stressed in its closing argument that its expert -- unlike the

defense experts -- was using a “scientific” method that proved Mr.

Jenks’ guilt with “scientific” certainty.2

2 See Trial Transcript V/125-126 (“Now, one thing I want to suggest
to you: [defense counsel] came in and said there were two guns. He
couldn’t say to you, ladies and gentlemen, he couldn’t say to any
reasonable degree of scientific certainty there were two guns in
this room. Of course the inference is from the scientific testimony
you did hear from Trooper Coleman was there was one gun fired in
that room because he did do scientific testing, and he did do it
in the proper manner. [Defense expert] could not do that. This is
not a field he has a lot of familiarity with and he wasn’t using
tools and techniques he should have to get a proper scientific
conclusion. If he did that, he would have known he couldn’t have
concluded there were two guns in this case. Maybe it is a
possibility from the limited information that he had on that tape,
that copy of the original, but it was not a sufficient amount of



- 16 -

We now know that is not true. As this Court has recognized,

firearm toolmark examination is not a science at all: “The phrase

‘reasonable degree of scientific certainty’ should also be avoided

because it suggests that forensic ballistics is a science, where

it is clearly as much an art as a science.” Commonwealth v. Pytou

Heang, 458 Mass. 827, 849 (2011). See also id. at 842 (“[T]here is

little scientific proof supporting the theory that each firearm

imparts ‘unique’ individual characteristic toolmarks onto

projectiles and cartridge cases.”). In other words, the

Commonwealth used toolmark evidence against Mr. Jenks in precisely

the way this Court has said it cannot be used. The “scientific”

basis for the Commonwealth’s case against Mr. Jenks -- which was

a point of substantial emphasis in its closing -- has entirely

eroded since 1996.3 Multiple studies,4 a report from a presidential

information for him to make any scientific conclusion in the
case.”) (emphasis added).

3 See Commonwealth v. Whynaught, 377 Mass. 14, 19 (1979) (noting
that foundational reliability must be proven “to ensure that the
persuasive force of scientific results is not improperly
triggered”).

4 See, e.g., National Research Council, National Academy of
Sciences (NAS), Strengthening Forensic Science in the United
States: A Path Forward 150–51 and 152–53 (2009),
https://www.ojp.gov/pdffiles1/nij/grants/228091.pdf.
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council,5 and now many courts,6 have criticized firearm examination

and whether it has any scientific support at all, and thus can be

used to reliably determine that one firearm is the source of fired

rounds or shell casings. Today, science only supports the

reliability of a toolmark examiner’s testimony that a particular

firearm can or cannot be excluded as the source of a bullet or

shell casing; the discipline cannot make an individualized match.

See generally Tibbs, supra. A.A.52-108.7 The law must recognize

5 President’s Council of Advisors on Science and Technology
(PCAST), Forensic Science in Criminal Courts: Ensuring Scientific
Validity of Feature-Comparison Methods 4 and 60 (Sept. 2016).

6 See, e.g., United States v. Tibbs, No. 2016 CF1 19431, Memorandum
Opinion (D.C. Super. Ct. 2019) A.A.52-1078 United States v. Glynn,
578 F. Supp. 2d 567 (S.D.N.Y. 2008); United States v. Romero-
Lobato, 379 F. Supp. 3d 1111 (D. Nev. 2019); and United States v.
Green, 405 F. Supp. 2d 104 (D. Mass. 2005). Those courts that admit
this testimony have done so without critical examination of it. In
2005, Judge Gertner pointed out that “every single court post-
Daubert has admitted [firearms identification] testimony,
sometimes without any searching review, much less a hearing.”
Green, 405 F. Supp. 2d at 108 (emphasis omitted). Once the evidence
is accepted in this uncritical fashion, those “holdings supported
by limited analysis are nonetheless subsequently deferred to by
one court after another.” Tibbs, supra at 12. A.A.63. “This pattern
creates the appearance of an avalanche of authority; on closer
examination, however, these precedents ultimately stand on a
fairly flimsy foundation.” Id. at 12-13. A.A.63-64. “[T]rial
courts defer to expert witnesses; appellate courts then defer to
the trial courts; and subsequent courts then defer to the earlier
decisions.” Id. at 13. A.A.64.

7 Although continuously paginated with this brief, the Amici
Addendum is cited as “A.A.[page].” Tibbs is also available at
https://context-cdn.washingtonpost.com/notes/prod/default
/documents/cc85da89-f6a1-4172-bf1c-b6b759669687/note/2faab6e6-
85da-4abe-a669-b9f48db2498e.pdf.
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this material change in our understanding of the discipline used

to convict Mr. Jenks and imprison him for the past 25 years.8

To refute the testimony of the Commonwealth’s 1996 expert,

Mr. Jenks now seeks to have his expert conduct an examination using

both improved technology and methodology, to reach an opinion that

has actual scientific support: whether the two bullets recovered

from the wall can be excluded from the rest. Had the jury heard

any evidence to refute the Commonwealth’s firearms examiner’s

opinion, it would have completely undermined the prosecution’s

case. Using a more reliable process than the one undertaken by the

Commonwealth’s firearms examiner in 1996, and a more reliable

methodology with improved technology, Mr. Jenks now has the

opportunity to support his consistent claim of factual innocence

that he did not fire the gun that killed the victim. To correct

his wrongful conviction and seek evidence to support a new trial,

Mr. Jenks must be able to subject the critical ballistics evidence

to analysis that could render a more reliable opinion. Such results

have the potential to produce evidence material to the identity of

the shooter, G.L. c. 278A, §§ 3(b)(4) and 7(b)(4), because they

8 See Commonwealth v. Shanley, 455 Mass. 752, 763 n.15 (2010)
(“[W]e have not ‘grandfathered’ any particular theories or methods
for all time, especially in areas where knowledge is evolving, and
new understandings may be expected as more studies and tests are
conducted.”). “[C]ourts are not required to admit evidence … merely
because such evidence has previously been admitted.” Commonwealth
vs. Davis, No. SJC-10314, slip op. at 18 n.12 (May 17, 2021).
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have the potential to weaken or directly contradict the

Commonwealth’s “one gun” theory.

In amici’s view, Mr. Jenks sought such evidence in his renewed

Chapter 278A motion and provided sufficient information in his

filings to obtain an evidentiary hearing. In dismissing Mr. Jenks’

motion and denying him an evidentiary hearing, the trial court

barred his access to a more reliable forensic analysis of the

critical ballistics evidence. The motion judge erroneously

concluded that Mr. Jenks did not provide sufficient information in

his Chapter 278A motion to obtain an evidentiary hearing, applying

a higher and more onerous standard than that required by the

statute. This Court should reverse.

I. To Obtain a Hearing, a Defendant’s Chapter 278A Motion Need
Only Point to the Existence of Information Sufficient to
Satisfy Section 3(b)(5)’s Low Threshold Requirements,
Ensuring Access to Expeditious Forensic Testing for
Represented and Pro Se Defendants Alike.

Chapter 278A provides innocent defendants a specific pathway

to seek postconviction forensic testing, where the testing may

produce evidence supporting their claims that they were wrongfully

convicted. Commonwealth v. Wade, 467 Mass. 496, 509 and 509 n.16

(2014) (Wade II). The Legislature intended Chapter 278A to provide

defendants who maintain their factual innocence an “easier and

faster” route to testing than what was available under Mass. R.

Crim. P. 30. Commonwealth v. Moffat, 478 Mass. 292, 301 (2017).

This Court has previously recognized that, to effectuate the
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purposes of Chapter 278A, the initial burden to obtain an

evidentiary hearing is a low one: the defendant must only “point

to the existence” of information that his request meets the five

statutory requirements of § 3(b)(1)-(5). See Commonwealth v.

Clark, 472 Mass. 120, 123-134 (2015); Commonwealth v. Donald, 468

Mass. 37, 41, 47 (2014). Because Mr. Jenks' motion meets that

standard, amici join the Boston Bar Association in asking this

Court to hold that the motion judge erred in denying Mr. Jenks'

motion without a hearing. Moreover, amici urge this Court to take

this opportunity to clarify that the burden to obtain an

evidentiary hearing under G.L. c. 278A, § 3(b)(5) is a burden of

production and not, as the motion judge below required, the burden

of persuasion that applies at the later evidentiary hearing stage.

The plain language of Chapter 278A requires this conclusion.

In contrast to § 7(b), which imposes on the Defendant, after an

evidentiary hearing, the burden of "demonstrating by a

preponderance of the evidence" that the statutory elements are

met, § 3(b) states only that the Defendant “shall include

[specified] information” and applicable references to the record

with their motion. As with the other prongs of § 3(b), a motion

judge’s review under § 3(b)(5) at this initial stage is only to

determine if the Defendant’s filings contain sufficient

information to schedule an evidentiary hearing, not whether they

have proven the statutory elements for forensic testing or grounds
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for postconviction relief under Rule 30. Wade II, 467 Mass. at

504; and Donald, 468 Mass. at 45 n.12.

Given the plain language and purpose of Chapter 278A, the

Legislature did not intend to impose on defendants seeking forensic

testing material to their factual innocence a burden higher than

the “notice” pleading standard applicable to civil cases under

Mass. R. Civ. P. 8(a)(1). Under that standard, "the facts alleged

and the reasonable inferences drawn therefrom must plausibly

suggest . . . an entitlement to relief.” Dunn v. Genzyme Corp.,

486 Mass. 713, 720 (2021), citing Coghlin Elec. Contrs., Inc. v.

Gilbane Bldg. Co., 472 Mass. 549, 554 (2015). The factual

allegations in a civil pleading must only "be enough to raise a

right to relief above the speculative level . . . [based] on the

assumption that all the allegations in the complaint are true (even

if doubtful in fact).” Id. (citations omitted).

Requiring, as the motion judge did below, that a defendant do

more than point to information relevant to the statutory factors

to obtain an evidentiary hearing would thwart the Legislature's

intent to provide defendants who seek forensic analysis in support

of factual innocence an expeditious path to an evidentiary hearing.

Wade II, 467 Mass. at 503 and 509. This is especially true in cases

involving pro se defendants who are denied postconviction counsel.

See Brooks & Simpson, Blood Sugar Sex Magik: A Review of

Postconviction DNA Testing Statutes and Legislative
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Recommendations, 59 Drake L. Rev. 799, 833 (2011) ("[I]t is

universally difficult for an inmate to pursue these motions

unassisted by counsel."). The case of Massachusetts exoneree

Ronnie Qualls9 is illustrative.

Mr. Qualls was convicted of two counts of first-degree murder

and related firearms charges arising from a 1992 shooting of

brothers Tony and Dallas Price as they sat in the back seat of a

car.10 The only issue at trial was the identity of the lone gunman.11

Before he died, Tony Price told multiple Boston Police officers

that "Junior" shot him;12 but three eyewitnesses - all of whom

received leniency regarding outstanding warrants or pending cases

in exchange for their testimony13 - falsely identified Mr. Qualls.

Blood on the sweatshirt Junior was wearing when he was stopped by

police two hours after the shooting was the same blood type as

both Price brothers', but because Junior also had the same blood

9 National Registry of Exonerations, Ronnie Qualls,
https://www.law.umich.edu/special/exoneration/Pages/casedetail.a
spx?caseid=5804.

10 Mr. Qualls' 1993 convictions were vacated by this Court due to
evidentiary error. Commonwealth v. Qualls, 425 Mass. 163 (1997)
(Qualls I). He was retried and convicted in 1998, and his
convictions were affirmed by this Court. Commonwealth v. Qualls,
440 Mass. 576 (2004) (Qualls II).

11 Commonwealth vs. Qualls, No. 9284CR11850, Memorandum of Decision
and Ruling on Joint Motion for Postconviction Relief (Suffolk Sup.
Ct., Feb. 24, 2020) at 2, citing Qualls I, 425 Mass. at 170.

12 Qualls I, 425 Mass. at 168; Qualls, Memorandum of Decision at
11-12.

13 Qualls I, 425 Mass. at 171.
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type, the Commonwealth's expert opined that the blood on Junior's

sweatshirt could have been Junior's own blood, from wiping a hand

with a paper cut on his sweatshirt.14

Following the enactment of Chapter 278A, Mr. Qualls filed a

pro se motion in 2014 demonstrating his indigency and seeking

appointment of counsel to assist him in preparing a Chapter 278A

motion for forensic testing of physical evidence in his case. The

motion judge, who was also the trial judge, denied the motion

without a hearing, finding nothing "that would suggest there would

be any basis or merit to a chapter 278A petition."

Five years later, in 2019, Mr. Qualls, then represented by

the Boston College Innocence Program, filed a joint 278A motion

with the Commonwealth for DNA testing of blood evidence in his

case, specifically the blood on Junior’s sweatshirt. A different

motion judge granted the joint motion, and the DNA testing results

showed that the blood on Junior's sweatshirt was, as defense

counsel had argued but could not prove at trial, the blood of one

of the victims -- Tony Price.15 Finding that "the presence of Tony

Price's blood on [Junior's] sweatshirt . . . would probably have

been a real factor in the jury's deliberations," the motion judge

vacated Mr. Qualls's convictions16 and released him after he had

14 Qualls II, 440 Mass. at 582.

15 Qualls, Memorandum of Decision at 3.

16 Qualls, Memorandum of Decision at 18-19.
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served over 26 years of two consecutive life-without-parole

sentences for crimes he did not commit. The Commonwealth filed a

nolle prosequi of the charges shortly thereafter.

Ronnie Qualls's eventual exoneration fulfilled the promise of

Chapter 278A, but the extra years in prison for crimes he did not

commit because his pro se efforts did not persuade the motion judge

of the merits of his Chapter 278A motion is a sobering reminder of

why the Legislature imposed only a minimal burden of production on

defendants seeking a Chapter 278A hearing. To avoid similar

injustices, this Court should clarify that the burden on defendants

seeking an evidentiary hearing under Chapter 278A is one of

pleading and production -- not the burden of persuasion that

applies at the hearing itself.

In the present case, Mr. Jenks' renewed motion for forensic

analysis produced the information specified in § 3(b). His motion

requested, in part, to examine the shell casings and slugs found

at the crime scene using new technology and methods to reach a

conclusion within our present understanding of the limitations of

the discipline. His motion included documents from the State

Police’s original comparisons, affidavits from his postconviction

defense expert describing the improved methods that could be

performed, and references to the trial record and forensic and

scientific articles. This information was more than sufficient to
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meet the requirements of § 3(b)(1)-(5). See Donald, 468 Mass. at

45 n.12.

Because Mr. Jenks met the low threshold required to obtain a

hearing on his renewed motion for forensic testing, this Court

should hold that the motion judge erred in denying his motion

without a hearing. Further, this Court should clarify that the

burden to obtain an evidentiary hearing under G.L. c. 278A, §

3(b)(5) is a burden of pleading and production, not a burden of

persuasion. This clarification will aid motion judges in

effectuating the Legislature's purpose in enacting Chapter 278A -

- to provide an expeditious path to forensic testing to individuals

like Mr. Qualls and Mr. Jenks who maintain they were wrongfully

convicted of crimes they did not commit.

II. In Assessing Whether the Proposed Analysis is a Material
Improvement Over That Conducted in 1996, This Court Should
Consider Our Updated Understanding of the Discipline Itself
and the Role of Cognitive Bias in Forensics, In iddition to
the Improved Technology and Methodology That Will Be Used to
Conduct the Proposed Analysis.

It is the height of fiction to think that this case is only

about the difference between a comparison microscope and digital

photography. Much more has changed since 1996, and this Court must

consider that full context in its assessment of whether “the

requested analysis offers a material improvement over any

previously conducted analysis in accurately identifying or

excluding the party as the perpetrator of the crime.” Donald, 468
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Mass. at 44. Chapter 278A cannot be blind to our changed

understanding of the discipline itself or the methods through which

an analysis is conducted.

The toolmark evidence at the 1996 trial was dressed up as

“science” in a way that has since been disallowed, to render the

sort of individualized match opinion that has since been called

into serious question. The toolmark examiner was also exposed to

a considerable amount of biasing information, the cognitive effect

of which has only become clear since 1996. And the technology that

will be used to conduct the present analysis, digital photography,

allows for closer examination of toolmarks to better enable the

possibility of an exclusion. By every above metric, Mr. Jenks’

proposed testing will be a “material improvement” over that

conducted in 1996.

A. The Understanding of the Limits of Toolmark
Examination Has Materially Improved Since 1996, as
We Now Know That This is an Unscientific Discipline
That Cannot Reliably Make an Individualized Match.

This Court recognized in Pytou Heang that firearm

identification is not based in science at all -- it is entirely

subjective and based on the unproven theory that all firearms

impart unique toolmark impressions on the bullets they fire. As

the President’s Council of Advisors on Science and Technology put

it 20 years after Mr. Jenks’ trial, toolmark examination lacks

“any meaningful scientific validation, determination of error
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rates, or reliability testing to explain the limits of the

discipline.”17

For a feature comparison method to be scientifically valid

and reliable, “the procedures that comprise it must be shown, based

on empirical studies, to be repeatable, reproducible, and

accurate, at levels that have been measured and are appropriate to

the intended application.”18 For subjective feature-comparison

methods, like firearm identification, the only way to test validity

and reliability is through “black-box studies.”19 To date, there

has only been one properly designed black-box study examining the

error rate for firearm identification.20 Without a sufficiently

studied estimate of accuracy, “an examiner’s statement that two

17 PCAST Report, supra note 5, at 4.

18 PCAST Report, supra note 5, at 47.

19 PCAST Report, supra note 5, at 5-6.

20 PCAST Report, supra note 5, at 109-10 (In the Ames Laboratory
study, the only black-box study examining the error rate for
firearm identification, the inconclusive rate was 33.7% and the
false positive rate corresponded to an estimated rate of 1 error
in 66 cases, with the upper bound being 1 error in 46 cases. Some
experts argue that the inconclusive findings should be considered
error as well since examiners failed to identify what were designed
to be known outcomes (match or no match)). If “inconclusive”
results are treated as errors -- which, it bears emphasis, is what
they are -- the Ames Study’s error rate “soars to 34.76%.” Tibbs,
supra at 42. A.A.93. Further, all samples in the study were
collected under test fire conditions, rather than the real-world
conditions in which a bullet might strike a hard surface like a
wall or car. Id. at 39. A.A.90. Finally, the Ames Study did not
undergo “meaningful, independent peer review prior to
publication.” Id. at 38. A.A.89.
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samples are similar -- or even indistinguishable -- is

scientifically meaningless: it has no probative value, and

considerable potential for prejudicial impact.”21 In short, there

is no scientifically valid method for individually matching a

recovered projectile to the firearm from which it was shot.

Firearm identification is based on an unproven theory that

all firearms are distinctive and impart unique markings onto

projectiles and cartridge casings when the weapon is fired such

that an examination of the projectiles can allow an examiner to

identify the firearm from which it was shot. But, as this Court

recognized in Pytou Heang, “there is little scientific proof

supporting the theory that each firearm imparts ‘unique’

individual characteristic tool marks onto projectiles and

cartridge cases.” 458 Mass. at 842.22 Firearm examiners use

21 PCAST Report, supra note 5, at 6.

22 Despite recognizing both the highly subjective nature of an
examiner’s decision to identify a “match,” as well as the absence
of any scientific basis for the foundational premise of toolmark
examination that each firearm imparts unique markings on bullets,
Pytou Heang still allowed ballisticians to match a firearm to a
fired bullet so long as they couched their opinion in the phrase
“reasonable degree of ballistic certainty.” 458 Mass. at 848. Note
the clear mismatch between the problem and the fix: if guns do not
make unique toolmarks, as Pytou Heang said, then ballisticians
should not be allowed to identify matches using any language. This
phrasing is not a “middle ground,” as the Court believed at that
time. See 458 Mass. at 850. In practice, the precise phrasing of
the testimony makes little difference; any testimony that suggests
the expert can make a match will carry outsized weight with the
jury. See B. Garrett, Autopsy of a Crime Lab: Exposing the Flaws
in Forensics 132 (2021).
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comparison microscopes to compare projectiles and cartridge

casings found at the scene of a crime with projectiles and

cartridge casings test-fired from a seized weapon in an effort to

determine if the projectiles and cartridge casings were fired from

that particular weapon. However, as the National Academy of

Sciences (NAS) explained in its 2009 report, Strengthening

Forensic Science in the United States: A Path Forward, there is

simply not enough known “about the variabilities among individual

tools and guns,” making it impossible to “specify how many points

of similarity are necessary for a given level of confidence in the

result.”23

Another unscientific feature of firearm identification is its

utter lack of procedures and protocols for determining a match. As

The phrase chosen by the Court -- “reasonable degree of
ballistic certainty” -- not only fails to fix the problems that
Pytou Heang identified, but it also creates new problems of its
own. Since Pytou Heang was decided in 2011, this sort of
“reasonable degree of [forensic discipline] certainty” language
has been criticized by the National Commission on Forensic Science
as having “no scientific meaning,” “invit[ing] confusion,” and
even suggesting to the jury that the standard’s use of the word
“reasonable” should “equate it with certainty at the level of
beyond a ‘reasonable’ doubt.” National Commission on Forensic
Science, Testimony Using the Term “Reasonable Scientific
Certainty” (2016), available at https://www.justice.gov/archives/
ncfs/page/file/641331/download. Following that recommendation,
the Department of Justice no longer allows its forensic experts to
testify using this language. U.S. Department of Justice,
Memorandum for Heads of Department Components from the Attorney
General (Sept. 6, 2016), available at https://www.justice.gov/
opa/file/891366/download.

23 NAS Report, supra note 4, at 154.
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described in the NAS report, “a fundamental problem with tool mark

and firearms analysis is the lack of a precisely defined process

... AFTE has adopted a theory of identification, but it does not

provide a specific protocol.”24 Rather the process of finding a

“match” is completely subjective and circular: it permits a finding

that two bullets or shell casings have a “common origin” when their

features are in “sufficient agreement,” but then defines

“sufficient agreement” as occurring when the examiner considers it

a “practical impossibility” that the bullets have different

origins.”25 There is no set protocol for how many marks need to

align before the examiner can call it a match. Instead, the

protocol is, essentially: they match because they look like they

match. Indeed, this Court recognized that problem in Pytou Heang,

observing that “matching of individual characteristics, regardless

of the technique used, is highly subjective… The firearms examiner

determines what areas on the projectiles or cartridge casings to

24 NAS Report, supra note 4, at 155.

25 PCAST Report, supra note 5, at 60. See also Garrett, supra note
22, at 53 (“The [Association of Firearms and Tool Mark Examiners]’s
so-called theory is circular. An identification occurs when the
expert finds sufficient evidence defined as enough evidence to
find an identification.”); Tibbs, supra at 46 (“Although AFTE has
attempted to use terms like ‘sufficient agreement’ to resemble
terminology that one would find in an objective or scientific
standard, in the end it simply leaves the determination of common
origin to the standardless, undefined judgment of an individual
examiner. Therefore, under this so-called standard, the process
for determining what constitutes a ‘match’ lacks defined criteria;
it is merely unconstrained subjectivity masquerading as
objectivity.”) A.A.97.
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compare, which toolmarks are meaningful, and how much similarity

is sufficient to determine a match.” 458 Mass. at 842-43.26 The

Association of Firearm and Tool Mark Examiners (AFTE) acknowledges

that firearm comparison “involve[s] subjective qualitative

judgments by examiners and that the accuracy of examiners’

assessments is highly dependent on their skill and training.”27

Given the foregoing, there is an underlying tension in this

case: how does a defendant establish a material improvement in an

unreliable discipline? The answer requires the contemporary court

itself to consider and account for our updated understanding of

the limits of the discipline and how that understanding has changed

since the first analysis was conducted. It is the court’s

obligation to “ensure that testimony about the accuracy of the

method and the probative value of proposed identifications is

26 Ironically, if not perversely, the Commonwealth now seeks to use
the subjectivity of toolmark analysis to its advantage. It argues
that there has been no material change in the discipline because,
in 1996 as today, it still remains “highly subjective” despite any
advances in the technology used to make the toolmark comparisons.
Commonwealth’s Br. at 34-35. The fact that toolmark examination
rests on a “subjective determination based on intuition and
experience,” id. at 35, is hardly a reason to deny relief to a
defendant who was convicted using this testimony long before its
flaws became apparent to anyone who studied it, at a time when it
was thought to be “scientific” and repeatedly described that way
to the jury to obtain a conviction. To argue otherwise is as
offensive as it is incorrect.

27 NAS Report, supra note 4, at 153.
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scientifically valid in that it is limited to what the empirical

evidence supports.”28

Although “there is little scientific proof supporting the

theory that each firearm imparts ‘unique’ individual

characteristic toolmarks onto projectiles and cartridge cases,”

Pytou Heang, 458 Mass. at 842, empirical evidence does in fact

support a theory that, at a high “level of generality,” firearms

leave toolmark impressions that can be discerned under a

microscope. Tibbs, supra at 51. A.A.102. Those toolmarks cannot

individualize a bullet to a particular firearm, but they can

exclude a bullet as having been fired from a tested gun. In other

words, a toolmark examiner can reliably testify as to whether or

not a particular firearm can or cannot be excluded as the source

of particular projectiles. “[S]uch a conclusion does not imply a

particular statistical weight, and furthermore, it does not stray

into territory unsupported by reliable principles and methods,

such as a conclusion that a firearm ‘matches’ or was the source of

a particular casing.” Id.29

28 PCAST Report, supra note 5, at 19.
29 Unlike the Commonwealth’s 1996 expert, Mr. Jenks’s expert does
not seek to match a particular firearm to a particular bullet or
bullets. Instead, he seeks to analyze the two distinctly heavier
bullets to assess whether they can (or cannot) be excluded as
having been fired from the same gun as the rest. Thus, his proposed
opinion aligns with our modern understanding of the limits of
forensic toolmark examination.
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By contrast, the Commonwealth’s 1996 expert testified to

exactly the sort of individualized match that our present

understanding of the discipline does not support and used just the

sort of “scientific” language that this Court has itself disavowed.

Pytou Heang, 458 Mass. at 849 (“[T]he phrase ‘reasonable degree of

scientific certainty’ should also be avoided because it suggests

that forensic ballistics is a science . . . .”). There is a reason

the prosecutor repeatedly emphasized the “scientific” nature of

this evidence: numerous studies show that scientific evidence

carries great weight with jurors, as it ultimately did at Mr.

Jenks’ trial.30

B. The Understanding of the Impact of Cognitive Bias on
Forensic Analysis Has Materially Improved Since 1996, as
We Now Know That Exposure to Task-Irrelevant Information
Like That Provided to the Commonwealth’s Toolmark
Examiner in This Case Can Have a Profound Biasing Effect
on His Analysis and Conclusions.

The lack of objective standards and protocols exacerbates the

likelihood of errors resulting from cognitive bias. See Garrett,

supra note 22, at 116 (“[T]he more subjective and open to

interpretation the evidence is, the more experts are subject to

30 See, e.g., Schweitzer & Saks, The Gatekeeper Effect: The Impact
of Judges’ Admissibility Decisions on the Persuasiveness of Expert
Testimony, 15 Psychol., Pub. Pol’y & L. 1 (2009) (finding that
jurors place great weight on scientific evidence admitted at trial
regardless of its quality because they assume its admissibility is
reflective of its reliability); J.J. Koehler, Intuitive Error Rate
Estimates for the Forensic Sciences, 57 Jurimetrics 153, 162 (2017)
(explaining how jurors regard forensic science evidence as nearly
infallible).
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the influence of contextual bias.”); Commonwealth v. Gambora, 457

Mass. 715, 725 n.13 (2010). Cognitive bias refers to ways in which

human perceptions and judgments can be shaped by factors other

than those relevant to the decision at hand.31 In forensic

comparison disciplines, such as firearm identification, cognitive

bias often leads examiners to focus on similarities between samples

while discounting differences.32 Cognitive bias can also cause

examiners to be influenced by extraneous information, external

pressures, and contextual influences such as knowing the nature

and details of the crime; being pressured by detectives; working

within -- and as part of -- the law enforcement team; and appearing

in court within an adversarial criminal system.33

Almost nothing was known about the impact of cognitive bias

on forensics in 1996. “In the span of a decade, cognitive bias

went from being almost totally unheard of in forensics to common

knowledge in the lab.” Garrett, supra note 22, at 109. Psychologist

Itiel Dror conducted the first study demonstrating the effect of

cognitive bias in forensics in 2006, which showed that four out of

31 PCAST Report, supra note 5, at 31.

32 PCAST Report, supra note 5, at 5.

33 PCAST Report, supra note 5, at 5; Kukucka, Kassin, Zapf & Dror,
Cognitive Bias and Blindness: A Global Survey of Forensic Science
Examiners, 6 J. Applied Research in Memory and Cognition 452, 453
(2017); Kassin, Dror & Kukucka, The Forensic Confirmation Bias:
Problems, Perspectives, and Proposed Solutions, 2 J. Applied
Research in Memory and Cognition 42, 43 (2013).
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five experienced fingerprint examiners changed their results after

being exposed to powerful biasing information suggesting that the

result should be a no-match.34 Two years later, Dror conducted a

second study showing that two-thirds of fingerprint examiners

change their conclusions when given the sort of biasing information

that would typically be passed onto experts in a normal criminal

investigation.35 Since then, the impact of cognitive bias in

forensics has become well known, cited in both the 2009 National

Academy of Sciences report and the 2016 PCAST report.36

Exactly this sort of cognitive bias has been shown to play

out in toolmark examination. In one study, 28% of the judgments

made by firearm examiners changed based on whether or not a case

description was given.37 The toolmark examiner in this case was

34 Dror et al., Contextual Information Renders Experts Vulnerable
to Making Erroneous Identifications, 156 Forensic Sci. Int’l 74-
78 (2006), available at https://citeseerx.ist.psu.edu/viewdoc/
download?doi=10.1.1.557.1418&rep=rep1&type=pdf.

35 See Dror & Rosenthal, Meta-Analytically Quantifying the
Reliability and Biasability of Forensic Experts, 53 J. Forensic
Sci. 900-903 (July 2008).

36 See I. Dror, Biases in Forensic Experts, 360 Science 243, 243
(2018), available at https://science.sciencemag.org/content/
sci/360/6386/243.full.pdf.

37 Kassin, Dror & Kukucka, supra note 33, at 47. The article
describes a study in which six Dutch firearm examiners were
presented twice with six pairs of bullets twice, several months
apart. Each pair of bullets was presented once with, and once
without, a biasing case description and the examiners were asked
to categorize them as a match, a non-match, or inconclusive. Ten
out of the 36 judgments of the same pair of bullets changed based
on whether or not the case description was given.
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exposed to a wealth of just such biasing information. He did not

serve solely as a forensic expert; he was part of the prosecutorial

and investigative team. He went to the scene and retrieved the

bullets himself from the ceiling and wall. He knew the ins and

outs of the case and the powerful effect his testimony would have

on the defendant’s theory of innocence. Indeed, there would have

been no reason for him to be walled off from such task-irrelevant

biasing information, as researchers would not begin to study and

appreciate the impact of cognitive bias on forensic analysis until

a decade after his testimony.

Again, Chapter 278A is about more than just improvements in

technology. A new analysis, unlike the practice in 1996, will

include safeguards -- like documentation and measurement -- that

would make it possible for an independent analyst to examine the

impact that cognitive bias might have had on the original

examiner’s analysis. This new understanding of the powerful role

of cognitive bias in forensics, and the utter failure to account

for that bias at the time of the original analysis, constitutes a

material improvement that should also be considered.

C. The Technology, Practices, and Protocols for
Toolmark Examination and Analysis Have Materially
Improved Since 1996.

As explained above, and as this Court recognized in Pytou

Heang, “the accuracy and reliability of forensic ballistics

evidence have recently been the focus of significant legal and
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scientific scrutiny.” 458 Mass. at 837. Our understanding of the

limitations of firearm comparison has evolved substantially since

the time of Mr. Jenks’ trial. As a result, some laboratories now

have practices and protocols in place to try to identify errors

caused by unskilled examiners or cognitive bias. These methods

include thorough documentation, digital photography, and review by

a second examiner. These updated protocols do not remotely solve

the myriad issues that plague toolmark examination and its use in

our courts to support unscientific “matching” conclusions, but

they can help identify errors by increasing competence, adding

redundancy, and reducing the impact of cognitive bias.

The use of digital photography can help a present examiner

render an exclusionary opinion where a prior examiner -- using old

technology and exposed to biasing information -- might have made

an erroneous match.38 Today, it is common for a firearm examiner

to take digital photographs to document and support their findings.

Without these photographs, defendants are forced to rely solely on

the word of the Commonwealth’s examiner about the toolmarks they

observed and the comparisons they conducted. Although it is

impossible to draw definitive conclusions based on photographs

alone, digital photographs, along with a detailed report

38 As noted, all “matches” are inherently erroneous in the context
of toolmark analysis because scientific principles do not support
testimony that a bullet “matches” a particular firearm.
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explaining the examiner’s analysis, allow a defense expert to

better analyze, verify, and critique the findings of the

Commonwealth’s expert.

Seeking out a second opinion also increases the likelihood of

identifying false positives and examiner error, especially if the

second examiner is not exposed to biasing information irrelevant

to the comparison. A 2010 report about firearm identification from

the National Institute of Standards and Technology states “any

potential for error is further reduced by the Daubert guideline

for ‘the existence and maintenance of standards of control’ most

commonly achieved by the review and opinion of a second examiner.”39

Even the AFTE’s own Theory of Identification from 2008 states that,

“[i]t is the policy of most laboratories that a second qualified

examiner verify the findings of the first examiner.”40 There was

no such second examiner in 1996.

Trooper Coleman’s failure to document his analysis would

render his opinion inadmissible today. Pytou Heang requires

examiners to “adequately document the findings or observations

that support the examiner’s ultimate opinion” to ensure “that

39 R. Thompson, Firearm Identification in the Forensic Science
Laboratory, Nat’l Inst. of Standards and Techn. 29 (2010),
available at https://www.nist.gov/system/files/documents/
forensics/Firearms_identity_NDAAsm.pdf.

40 Nat’l Forensic Sci. Technology Center, Firearm Examiner Training
(2008), https://projects.nfstc.org/firearms/module09/fir_m09_t05
_06.htm.
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defense counsel will have an adequate and informed basis to cross-

examine the forensic ballistics expert at trial.” 458 Mass. at

847. As Lewis Gordon describes in his expert affidavit supporting

Mr. Jenks’ renewed Chapter 278A motion, “[a]ll that we apparently

have from the Commonwealth’s examiner Trooper Coleman is a single

two-page report. That report should be supported by notes and photo

documentation. Based on the lack of discovery of those items, we

do not know what areas of the evidence Trooper Coleman examined

and what areas he utilized to support his conclusions.” A-202. The

lack of documentation is especially concerning in light of

unexplained inconsistencies in the short report Trooper Coleman

did write. In that report, he listed the weights for some, but not

all, of the projectiles recovered from the scene. As Mr. Gordon

notes in his affidavit, that was “unusual.” A-202. A thorough

report with appropriate documentation and photographs would list

the weight of all of the projectiles and may include previously

omitted information that excludes Mr. Jenks’ firearm as the source

of some of the projectiles.

Nowhere in the record does it say Trooper Coleman sought out

a second opinion to review his determination that the recovered

projectiles were all fired from Mr. Jenks’ weapon. A second

examiner may have come to a different conclusion, finding that Mr.

Jenks’ firearm was excluded as the source of one or more of the

projectiles. A second examiner who was not aware, like Trooper
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Coleman was, that they were comparing projectiles recovered at the

scene of a crime to test fires from the only weapon recovered at

the scene would have been able to analyze the evidence more

objectively. Since second opinions were not common practice in

firearm identification in 1996, there is no way to know what a

second, less biased examiner would have found.

***

In sum, the analysis proposed by Mr. Jenks today is superior

to that put before the jury in 1996 by every possible metric. Back

then, Trooper Coleman’s results were reported and emphasized as

erroneously having a grounding in science. They were offered with

no underlying documentation or subsequent verification, by an

expert exposed to substantial amounts of task-irrelevant biasing

information. His testimony of an individualized match exceeded our

current understanding of the reliability of this discipline, and

his claim that his analysis was grounded in science would be

inadmissible today. And the material technological improvement

offered by digital photography as opposed to the comparison

microscope used in 1996 -- from which we do not have images because

Trooper Coleman did not document his work -- could also reveal

subtle differences between the two sets of recovered projectiles

that could exclude two of the bullets as having been fired from

the same gun as the other five.
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As noted above, ballistic analysis cannot identify a match,

but it can reliably exclude a firearm. Here, excluding Mr. Jenks’

firearm as the weapon that fired even one of the recovered

projectiles would support the defense’s claim that another gun was

present and fired the bullet that killed the victim. An exclusion

would be consistent with ample evidence that the defense offered

at trial, from both percipient and expert witnesses. Mr. Jenks has

met his burden under Chapter 278A to obtain a hearing. He should

not be denied on the papers; Mr. Jenks should at least be allowed

to make his case at a hearing for further testing that might

support his consistent claim of innocence.

CONCLUSION

For the above reasons, amici urge this Court to reject the

motion judge’s restrictive interpretation of G.L. c. 278A, § 3,

and find that the Defendant met the requirements to obtain an

evidentiary hearing for ballistics analysis that was not performed

prior to his conviction.
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Massachusetts General Laws

Chapter 278A

Post Conviction Access to Forensic and Scientific Analysis

§ 3. Filing of motion; contents; motion for discovery; affidavit
of factual innocence; expeditious review of motion.

. . .

(b) The motion shall include the following information, and
when relevant, shall include specific references to the record
in the underlying case or to affidavits that are filed in
support of the motion that are signed by a person with personal
knowledge of the factual basis of the motion:

(1) the name and a description of the requested
forensic or scientific analysis;

(2) information demonstrating that the requested
analysis is admissible as evidence in courts of the
commonwealth;

(3) a description of the evidence or biological
material that the moving party seeks to have analyzed or tested,
including its location and chain of custody if known;

(4) information demonstrating that the analysis has
the potential to result in evidence that is material to the
moving party’s identification as the perpetrator of the crime in
the underlying case; and

(5) information demonstrating that the evidence or
biological material has not been subjected to the requested
analysis because:

(i) the requested analysis had not yet been
developed at the time of the conviction;

(ii) the results of the requested analysis were
not admissible in the courts of the commonwealth at the time of
the conviction;

(iii) the moving party and the moving party’s
attorney were not aware of and did not have reason to be aware
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of the existence of the evidence or biological material at the
time of the underlying case and conviction;

(iv) the moving party’s attorney in the
underlying case was aware at the time of the conviction of the
existence of the evidence or biological material, the results of
the requested analysis were admissible as evidence in courts of
the commonwealth, a reasonably effective attorney would have
sought the analysis and either the moving party’s attorney
failed to seek the analysis or the judge denied the request; or

(v) the evidence or biological material was
otherwise unavailable at the time of the conviction.

. . .

§ 7. Findings of Fact and Conclusions of Law; Burden of Proof;
Discovery.

(a) After reviewing the motion, the prosecuting attorney's
response and after holding a hearing, the court shall state
findings of fact and conclusions of law on the record, or shall
make written findings of fact and conclusions of law that
support the decision to allow or deny a motion brought under
section 3.

(b) The court shall allow the requested forensic or
scientific analysis if each of the following has been
demonstrated by a preponderance of the evidence:

(1) that the evidence or biological material exists;

(2) that the evidence or biological material has been
subject to a chain of custody that is sufficient to establish
that it has not deteriorated, been substituted, tampered with,
replaced, handled or altered such that the results of the
requested analysis would lack any probative value;

(3) that the evidence or biological material has not
been subjected to the requested analysis for any of the reasons
set forth in clauses (i) to (v), inclusive, of paragraph (5) of
subsection (b) of section 3;

(4) that the requested analysis has the potential to
result in evidence that is material to the moving party's
identification as the perpetrator of the crime in the underlying
case;
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(5) that the purpose of the motion is not the
obstruction of justice or delay; and

(6) that the results of the particular type of
analysis being requested have been found to be admissible in
courts of the commonwealth.

(c) The court on motion of any party, after notice to the
opposing party and any third party from whom discovery is
sought, and an opportunity to be heard, may authorize such
discovery as provided for under Rule 30(c) (4) of the
Massachusetts Rules of Criminal Procedure, from either party or
any third party as is deemed appropriate, subject to appropriate
protective orders or an order to the party seeking discovery to
produce reciprocal discovery.

Such discovery may include items and biological materials from
third parties, provided the party seeking discovery demonstrates
that analysis of these items or biological material will, by a
preponderance of the evidence, provide evidence material to the
identification of a perpetrator of the crime.

If, in response to a motion made under subsection (c) of section
3, the court finds good cause for the moving party's inability
to obtain items or information required under subsection (b) of
said section 3 and subsection (b) of section 7, the court may
order discovery to assist the moving party in identifying the
location and condition of evidence or biological material that
was obtained in relation to the underlying case, regardless of
whether it was introduced at trial or would be admissible. The
court, when considering such discovery requests, shall not
require the establishment of a prima facie case for relief under
Rule 30 of the Massachusetts Rules of Criminal Procedure.

. . .

Current through Chapter 8 of the 2021 1st Annual Session
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Mass. Rules of Civil Procedure

Rule 8. General Rules of Pleading

(a) Claims for Relief. A pleading which sets forth a claim
for relief, whether an original claim, counterclaim, cross-
claim, or third-party claim shall contain (1) a short and plain
statement of the claim showing that the pleader is entitled to
relief, and (2) a demand for judgment for the relief to which he
deems himself entitled. Relief in the alternative or of several
different types may be demanded.

. . .

(e) Pleading to Be Concise and Direct; Consistency.

(1) Each averment of a pleading shall be simple,
concise, and direct. No technical forms of pleading or motions
are required.

(2) A party may set forth two or more statements of a
claim or defense alternatively or hypothetically, either in one
count or defense or in separate counts or defenses. When two or
more statements are made in the alternative and one of them if
made independently would be sufficient, the pleading is not made
insufficient by the insufficiency of one or more of the
alternative statements. A party may also state as many separate
claims or defenses as he has regardless of consistency and
whether based on legal or equitable grounds. All statements
shall be made subject to the obligations set forth in Rule 11.

(f) Construction of Pleadings. All pleadings shall be so
construed as to do substantial justice.

Current with amendments received through May 1, 2021.
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Mass. Rules of Criminal Procedure

Rule 30. Post Conviction Relief.

. . .

(b) New Trial. The trial judge upon motion in writing may
grant a new trial at any time if it appears that justice may not
have been done. Upon the motion the trial judge shall make such
findings of fact as are necessary to resolve the defendant’s
allegations of error of law.

(c) Post Conviction Procedure.

(1) Service and Notice. The moving party shall serve
the office of the prosecutor who represented the Commonwealth in
the trial court with a copy of any motion filed under this rule.

(2) Waiver. All grounds for relief claimed by a
defendant under subdivisions (a) and (b) of this rule shall be
raised by the defendant in the original or amended motion. Any
grounds not so raised are waived unless the judge in the
exercise of discretion permits them to be raised in a subsequent
motion, or unless such grounds could not reasonably have been
raised in the original or amended motion.

(3) Affidavits. Moving parties shall file and serve
and parties opposing a motion may file and serve affidavits
where appropriate in support of their respective positions. The
judge may rule on the issue or issues presented by such motion
on the basis of the facts alleged in the affidavits without
further hearing if no substantial issue is raised by the motion
or affidavits.

(4) Discovery. Where affidavits filed by the moving
party under subdivision (c)(3) establish a prima facie case for
relief, the judge on motion of any party, after notice to the
opposing party and an opportunity to be heard, may authorize
such discovery as is deemed appropriate, subject to appropriate
protective order.
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(5) Counsel. The judge in the exercise of discretion
may assign or appoint counsel in accordance with the provisions
of these rules to represent a defendant in the preparation and
presentation of motions filed under subdivisions (a) and (b) of
this rule. The court, after notice to the Commonwealth and an
opportunity to be heard, may also exercise discretion to allow
the defendant costs associated with the preparation and
presentation of a motion under this rule.

...

Current with amendments received through May 1, 2021.



 SUPERIOR COURT OF THE DISTRICT OF COLUMBIA 
CRIMINAL DIVISION – FELONY BRANCH 

        
      
UNITED STATES    :  
                            : Case No. 2016 CF1 19431 

v.      :   
      : Judge Todd E. Edelman 

MARQUETTE TIBBS   : 
 
  
 MEMORANDUM OPINION  
 

 In this case, the defense raised and extensively litigated its objection to the government’s 

proffer of expert testimony regarding firearms and toolmark identification, a species of 

specialized opinion testimony that judges have routinely admitted in criminal trials.  Specifically, 

the government sought to introduce the testimony of the firearms and toolmark examiner who 

used a high-powered microscope to compare a cartridge casing found on the scene of the charged 

homicide with casings test-fired from a firearm allegedly discarded by a fleeing suspect.  

According to the government’s proffer, this analysis permitted the examiner to identify the 

recovered firearm as the source of the cartridge casing collected from the scene.  The defense 

argued that such a conclusion does not find support in reliable principles and methods, and thus 

must be excluded pursuant to the standard set by the District of Columbia Court of Appeals in 

Motorola Inc. v. Murray, 147 A.3d 751 (D.C. 2016) (en banc); by the United States Supreme 

Court in Daubert v. Merrell Dow Pharms., Inc., 509 U.S. 579 (1993); and by Federal Rule of 

Evidence 702. 

 Courts across the country have regularly admitted such source attribution statements from 

firearms and toolmark examiners, without restriction, for several decades.  However, on the heels 

of several major reports emanating from outside of the judiciary calling into question the 
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foundations of the firearms and toolmark identification discipline, recent decisions of the District 

of Columbia Court of Appeals have imposed significant limitations on the conclusions that an 

expert in this field can render in court.   

 After conducting an extensive evidentiary hearing in this case—one that involved 

detailed testimony from a number of distinguished expert witnesses, review of all of the leading 

studies in the discipline, pre- and post-hearing briefing, and lengthy arguments by skilled and 

experienced counsel—this Court ruled on August 8, 2019 that application of the Daubert factors 

requires substantial restrictions on specialized opinion testimony in this area.  Based largely on 

the inability of the published studies in the field to establish an error rate, the absence of an 

objective standard for identification, and the lack of acceptance of the discipline’s foundational 

validity outside of the community of firearms and toolmark examiners, the Court precluded the 

government from eliciting testimony identifying the recovered firearm as the source of the 

recovered cartridge casing.  Instead, the Court ruled that the government’s expert witness must 

limit his testimony to a conclusion that, based on his examination of the evidence and the 

consistency of the class characteristics and microscopic toolmarks, the firearm cannot be 

excluded as the source of the casing.  The Court issues this Memorandum Opinion to further 

elucidate the ruling it made in open court. 

 

I. BACKGROUND 

A. Firearms and Toolmark Identification: The Basics 

Numerous reports and court decisions have described in detail the theory and 

methodology behind the forensic discipline of firearms and toolmark identification.  See, e.g., 

United States v. Johnson, (S5) 16 Cr. 281 (PGG), 2019 U.S. Dist. LEXIS 39590, at *16–21, 
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2019 WL 1130258, at *5–7  (S.D.N.Y. Mar. 13, 2019); United States v. Simmons, Case No. 

2:16cr130, 2018 U.S. Dist. LEXIS 18606, at *5–11, 2018 WL 1882827, at *2–3 (E.D. Va. Jan. 

12, 2018); United States v. Otero, 849 F. Supp. 2d 425, 427–28 (D.N.J. 2012); United States v. 

Monteiro, 407 F. Supp. 2d 351, 359–61 (D. Mass. 2006); United States v. Green, 405 F. Supp. 

2d 104, 110–12 (D. Mass. 2005); Nat’l Res. Council, Nat’l Academies, Strengthening Forensic 

Science in the United States: A Path Forward 150–51, 152–53 (2009) [hereinafter 2009 NRC 

Report].  In short, this field endeavors to match the components of spent ammunition, i.e., bullets 

and cartridge casings, to a particular firearm.  See Monteiro, 407 F. Supp. 2d at 359.  Firearms 

and toolmark identification is a specialized area of forensic toolmark identification, a discipline 

concerned with matching toolmarks to the specific tools that made them.  Otero, 849 F. Supp. 2d 

at 427.  Forensic toolmark identification rests on the notion that manufacturing processes leave 

behind “toolmarks” when a hard object, the tool, comes into contact with the relatively softer 

manufactured object.  2009 NRC Report at 150. 

The discipline of firearms and toolmark identification derives from the theory that the 

tools used in the manufacture of firearms leave distinct markings on the internal components of a 

firearm, such as the barrel, breech face, and firing pin.  Otero, 849 F. Supp. 2d at 427.  These 

distinct markings, sometimes referred to as “individual characteristics,” are said to result from 

the cutting, drilling, grinding, and hand-filing involved in the firearm manufacturing process.  

Monteiro, 407 F. Supp. 2d at 359.  Such markings are supposedly individualized to each 

particular firearm as a result of the changes undergone by the tool being used to manufacture the 

firearm each time it cuts and scrapes metal to produce a new weapon.  Otero, 849 F. Supp. 2d at 

427.  According to the theory, no two firearms, even those consecutively produced on the same 

production line, should bear microscopically identical toolmarks.  See id. 
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 When a firearm discharges a round of ammunition, the components of that ammunition 

come into contact with the internal components of the firearm.  Monteiro, 407 F. Supp. 2d at 

359–60.  According to the proponents of firearms and toolmark identification, the tool markings 

on the firearm then transfer to the ammunition’s components.  Id. at 360.  The theory underlying 

firearms and toolmark identification ultimately hypothesizes that “no two firearms should 

produce the same microscopic features on bullets and cartridge cases such that they could be 

falsely identified as having been fired from the same firearm.”  Id. at 361 (citation omitted).  

Stated more simply, firearms and toolmark examiners believe they can trace the toolmarks left 

on spent ammunition back to a particular firearm and that firearm only.  See 2009 NRC Report at 

150. 

 Trained firearms examiners generally follow a particular methodology in attempting to 

reach conclusions as to the source of a bullet or cartridge casing.  By using a comparison 

microscope to examine the markings on ammunition test fired from a particular firearm and 

those on spent ammunition recovered from a crime scene, trained firearms examiners attempt to 

determine whether the spent ammunition was fired from that particular firearm.  See Monteiro, 

407 F. Supp. 2d at 361.  When making these comparisons, examiners observe three types of 

characteristics of the ammunition—class, subclass, and individual characteristics.  Otero, 849 F. 

Supp. 2d at 428.  “Class characteristics are gross features common to most if not all bullets and 

cartridge cases fired from a type of firearm,” such as caliber and the number of lands and grooves 

on a bullet.  Id. (emphasis added).  These characteristics are predetermined at manufacture, 

Simmons, 2018 U.S. Dist. LEXIS 18606, at *8, 2018 WL 1882827, at *2, and have been 

described as “family resemblances,” Monteiro, 407 F. Supp. 2d at 360.  Subclass characteristics 

appear on a smaller subset of a particular make and model of firearm, such as a group of guns 
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produced together at a particular place and time.  Id.  They are produced incidental to 

manufacture, sometimes as the result of being manufactured by the same irregular tool.  Otero, 

849 F. Supp. 2d at 428.  Individual characteristics are microscopic markings produced during 

manufacture by the random and constantly-changing imperfections of tool surfaces as well as by 

subsequent use or damage to the firearm.  Id.  These are the markings purported to be unique to a 

particular firearm and that permit an individualized source determination—in other words, a 

conclusion that a particular firearm discharged a particular component of ammunition.   See 

United States v. Taylor, 663 F. Supp. 2d 1170, 1174 (D.N.M. 2009). 

 The forensic examination begins with the identification of class characteristics.  2009 

NRC Report at 152.  If the observable class characteristics differ between the recovered and test 

fired ammunition, the examiner can immediately eliminate the recovered firearm as the source of 

the recovered ammunition.  President’s Council of Advisors on Sci. and Tech., Executive Off. of 

the President, Forensic Science in Criminal Courts: Ensuring Scientific Validity of Feature-

Comparison Methods 104 (2016) [hereinafter PCAST Report].  If the class characteristics match, 

the examiner will use the comparison microscope to identify and compare the individual 

characteristics in both samples.  Id.  Under the theory of identification promulgated by the 

Association of Firearm and Tool Mark Examiners (“AFTE”) and discussed in detail infra at 

Section III(D), an examiner may declare the two samples to be of common origin (i.e., fired from 

the same gun) if she finds “sufficient agreement” between their individual characteristics.  See 

2009 NRC Report at 153.  Dissimilarities in observed subclass and/or individual characteristics 

can allow an examiner to exclude or eliminate the firearm as the source of the questioned sample 

of ammunition.  The examiner may also render an inconclusive determination when there is 

agreement between the two samples’ class characteristics but insufficient agreement or 
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disagreement between their individual characteristics to make an identification or exclusion 

determination.  See Johnson, 2019 U.S. Dist. LEXIS 39590, at *9, 2019 WL 1130258, at *3. 

 

B. Proffered Firearms and Toolmark Evidence in this Case, and the Defendant’s 
Motion to Exclude 
 

Mr. Tibbs is charged with one count of first degree murder while armed as well as other 

related offenses.  According to the government, a .40 caliber Smith & Wesson cartridge casing 

from a semi-automatic weapon was recovered from the scene of the homicide on November 11, 

2016.  The government alleges that a police officer observed Mr. Tibbs discarding a .40 caliber 

Smith & Wesson semi-automatic pistol shortly after the homicide occurred.  On December 21, 

2016, District of Columbia Department of Forensic Sciences Examiner Christopher Coleman 

prepared a report of examination, which indicated the recovered cartridge casing “was 

microscopically examined and identified as having been fired in [the recovered pistol], based on 

breechface marks and firing pin aperture shear marks.”  Christopher Coleman, D.C. Dep’t of 

Forensic Sci., Report of Examination: Firearms Examination Unit Report 1 (Dec. 21, 2016), 

Def.’s Mot. Ex. A, at 3 (Dec. 18, 2018).  

 Through his counsel, Mr. Tibbs challenged the admissibility of Mr. Coleman’s opinion 

testimony with regard to firearms and toolmark identification.  Specifically, the Defendant filed 

his Motion to Exclude the Testimony of Government’s Proposed Expert Witness in Firearms 

Examination (“Defendant’s Motion”) on December 18, 2018.  The government filed its 

Opposition to Defendant’s Motion on January 24, 2019; the Defendant filed a Reply on March 

23, 2019, to which the government filed a Surreply on April 15, 2019.  The defense 

supplemented its pleadings with affidavits from Professor David Faigman and Dr. Nicholas 
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Scurich, while the government submitted a declaration from Todd J. Weller, a report by Dr. 

Nicholas Petraco, and an affidavit from Dr. Bruce Budowle. 

 The Court conducted an extensive hearing on Defendant’s Motion during the week of 

May 13, 2019, hearing lengthy testimony from Dr. Petraco, Mr. Weller, Dr. Scurich, and 

Professor Faigman.  The parties’ arguments on these issues spanned several days and finally 

concluded on June 10, 2019.  Subsequent to the conclusion of the hearing, the Court provided the 

parties with the opportunity to file supplemental pleadings on the effect of the District of 

Columbia Court of Appeals’ June 27, 2019 decision in Williams v. United States (Williams II), 

210 A.3d 734 (D.C. 2019), on the Court’s resolution of Defendant’s Motion; the parties each 

filed such a brief on July 10, 2019.1 

 In his written pleadings, the Defendant asked the Court to exclude all testimony regarding 

firearms examination and identification in this case.  In the alternative, he requested that the 

Court preclude Mr. Coleman from testifying that the recovered pistol fired the recovered 

cartridge casing, and limit his testimony to a conclusion that he could not exclude the recovered 

firearm as the source of the recovered cartridge casing.  At the hearing, Mr. Tibbs proposed 

alternative restrictions on Mr. Coleman’s proposed testimony but ultimately conceded that Mr. 

Coleman should at least be permitted to testify about his comparison of class characteristics 

between the recovered and test fired cartridge casings.  

                                                 
1 On June 27, 2019, the government also filed a Motion to Correct Factual Inaccuracies in the Record.  The 
Defendant filed his Reply on August 2, 2019. 
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II. LEGAL STANDARD 

A. Daubert and Rule 702: General Principles 

In 2016, the District of Columbia Court of Appeals, sitting en banc, abandoned this 

jurisdiction’s previous standard for the admissibility of expert opinion testimony.  Motorola, 147 

A.3d at 756–57.  That standard, commonly referred to as the Frye/Dyas test, was originally 

developed by the United States Court of Appeals for the District of Columbia, and held that a 

scientific technique or principle could serve as the subject of expert testimony to the extent it had 

been “general[ly] accept[ed]” within its field of origin.  See Frye v. United States, 293 F. 1013, 

1014 (D.C. Cir. 1923).  See generally Dyas v. United States, 376 A.2d 827, 831–32 (D.C. 1977).  

In Motorola, the Court of Appeals adopted the admissibility standard announced by the United 

States Supreme Court in Daubert—the same standard that has been applied in federal courts for 

over twenty years and that now appears in Federal Rule of Evidence 702.  See Motorola, 147 

A.3d at 756–57. 

  Daubert itself repudiated Frye by holding its standard had been “superseded by the 

adoption of the Federal Rules of Evidence” and, in particular, by Rule 702.  See 509 U.S. at 587–

89.  The Supreme Court stated that trial judges considering the admissibility of proffered expert 

opinion testimony must conduct a “preliminary assessment of whether the reasoning or 

methodology underlying the testimony is scientifically valid and of whether that reasoning or 

methodology properly can be applied to the facts in issue.”  Id. at 592–93.  Thus, under Daubert 

and Rule 702, the admissibility of proffered expert opinion testimony does not exclusively rest 

on the acceptance of the opinion’s underlying theory or methodology within a community of 

scientists or practioners.  See id. at 594–95.  Nor does it turn on the trial judge’s view on the 

ultimate accuracy of the offered conclusion.  See id. at 595.  Instead, the admissibility inquiry 
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focuses on whether reliable principles and methods support the proposed testimony and on 

whether those principles and methods were reliably applied in the case at hand.  Id. at 594–95; 

see also Motorola, 147 A.3d at 754.  Rule 702 articulates the elements of the Daubert inquiry: 

A witness who is qualified as an expert by knowledge, skill, experience, training, or 
education may testify in the form of an opinion or otherwise if: 

 
(a) the expert’s scientific, technical, or other specialized knowledge will help the 
trier of fact to understand the evidence or to determine a fact in issue;    
 
(b) the testimony is based on sufficient facts or data; 
 
(c) the testimony is the product of reliable principles and methods; and 
 
(d) the expert has reliably applied the principles and methods to the facts of the 
case. 

 
 In changing the standard for the admissibility of expert opinion testimony, Daubert also 

modified the judge’s role in making the admissibility determination.  A judge must serve as a 

gatekeeper to “ensure that any and all scientific testimony or evidence admitted is not only 

relevant, but reliable.”  Daubert, 509 U.S. at 589.2  Indeed, Daubert, its progeny, and subsequent 

amendments to Rule 702 “gave to the courts a more significant gatekeeper role with respect to 

the admissibility of scientific and technical evidence than courts previously had played.”  United 

States v. Glynn, 578 F. Supp. 2d 567, 569 (S.D.N.Y. 2008).  Daubert noted that such an 

assessment would involve the examination of a diverse set of factors.  See 509 U.S. at 593.  

Envisioning a flexible inquiry, the Supreme Court did “not presume to set out a definitive 

checklist or test.”  Id. at 593–94.  It did, however, enumerate five factors that would generally 

guide a trial court’s admissibility inquiry: 

(1) whether a theory or technique can be (and has been) tested;   
                                                 
2 In Kumho Tire. Co. v. Carmichael, the United States Supreme Court held that the Daubert reliability standard 
applies not just to expert testimony based on “scientific” knowledge, but to testimony based on “technical” or “other 
specialized” knowledge as well.  526 U.S. 137, 149 (1999). 
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(2) whether the theory or technique has been subjected to peer review and publication; 
 
(3) the theory’s or technique’s known or potential rate of error; 
 
(4) the existence and maintenance of standards controlling the technique's operation; and 
 
(5) whether the theory or technique is generally accepted within the relevant scientific 
community. 

 
Id.; see also Motorola, 147 A.3d at 754.   

 The proponent of the expert testimony bears the burden of proving its reliability by a 

preponderance of the evidence.  Cf. Daubert, 509 U.S. at 592 n.10.  Our Court of Appeals has 

consistently held that admissibility determinations are within the discretion of the trial court.  

See, e.g., Johnson v. United States, 960 A.2d 281, 296 (D.C. 2008) (citing Dockery v. United 

States, 853 A.2d 687, 697 (D.C. 2004); Smith v. United States, 686 A. 2d 537, 542 (D.C. 1996)) 

 

B. Daubert and Firearms and Toolmark Identification 

1. Mr. Tibbs’s Daubert challenge 

Mr. Tibbs raised a general challenge to the reliability of the principles and methods 

underlying firearms and toolmark identification.  See generally Def.’s Mot.  Accordingly, he at 

times moved to exclude all such evidence.  At other points in his pleadings and arguments, 

however, he offered a series of concessions and alternative proposals as well.  As described in 

the Court’s August 8, 2019 oral ruling, the undersigned found it useful to conceptualize Mr. 

Tibbs’s challenge in several different ways.  The Court could have analyzed the issues raised in 

Defendant’s Motion by first determining whether the discipline of firearms and toolmark 

identification generally employs reliable principles and methods—such that it is admissible 

under Daubert, Motorola, and Rule 702—and subsequently, whether Daubert requires any 
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limitations on the proffered testimony.  Alternatively, the Court could have treated Mr. Tibbs’s 

challenge as requiring two separate Daubert inquiries:  (1) whether the Court could characterize 

the  underlying theory of firearms and toolmark identification—the theory that manufacturing 

tools leave certain unique marks on firearms, and that firearms therefore leave unique and/or 

identifiable marks on bullets and cartridge casings—as reliable; and (2) whether the Court could 

conclude that a firearms examiner’s opinion that she can compare bullets or cartridge casings and 

make an accurate source attribution statement (that is, a conclusion that a particular firearm fired 

a particular bullet or cartridge casing) finds support in reliable principles and methods.  

Regardless of the framework under which Mr. Tibbs’s challenge was to be evaluated, 

Defendant’s Motion ultimately required the Court to determine what type of opinion, if any, can 

be rendered with respect to firearms and toolmark evidence. 

 

2. The limited persuasive value of existing case law 

 Judges across the United States have considered similar challenges to firearms and 

toolmark identification evidence.  Of course, “for many decades ballistics testimony was 

accepted almost without question in most federal courts in the United States.”  Glynn, 578 F. 

Supp. 2d at 569.   Based on the pleadings in this case, as well as the Court’s own research, there 

do not appear to be any reported cases in which this type of evidence has been excluded in its 

entirety.  Earlier this year, the United States District Court for the District of Nevada also 

surveyed the relevant case law and concluded that no federal court had found the method of 

firearms and toolmark examination promoted by AFTE—the method generally used by 

American firearms examiners and employed by Mr. Coleman in this case—to be unreliable.  

United States v. Romero-Lobato, 379 F. Supp. 3d 1111, 1117 (D. Nev. 2019); see also Simmons, 
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2018 U.S. Dist. LEXIS 18606, at *28, 2018 WL 1882827, at *9 (“Defendants concede, as they 

must, that no court has ever totally rejected firearms and toolmark examination testimony.”); 

State v. DeJesus, 7 Wn. App. 2d 849, 864 (2019) (“[T]he judicial decisions uniformly conclude 

toolmark and firearms identification is generally accepted and admissible at trial.”). 

 In evaluating the persuasive weight of these decisions, however, the undersigned could 

not help but note that, despite the enhanced gatekeeping role demanded by Daubert, see 509 U.S. 

at 589, the overwhelming majority of the reported post-Daubert cases regarding this type of 

expert opinion testimony have not engaged in a particularly extensive or probing analysis of the 

evidence’s reliability.  In 2009, the National Research Council (“NRC”) specifically criticized 

the judiciary’s treatment of issues relating to the admissibility of firearms and toolmark evidence 

and the judiciary’s failure to apply Daubert in a meaningful fashion.  In the NRC’s view, “[t]here 

is little to indicate that courts review firearms evidence pursuant to Daubert’s standard of 

reliability.”  2009 NRC Report at 107 n.82.  The NRC observed that trial judges 

. . . often affirm admissibility citing earlier decisions rather than facts established at a 
hearing. Much forensic evidence—including, for example, bite marks and firearm and 
toolmark identification—is introduced in criminal trials without any meaningful scientific 
validation, determination of error rates, or reliability testing to explain the limits of the 
discipline. 
 

Id. at 107–08 (footnote and internal quotation marks omitted).  Without disparaging the work of 

other courts, the NRC’s critique of our profession rings true, at least to the undersigned:  many of 

the published post-Daubert opinions on firearms and toolmark identification involved no hearing 

on the admissibility of the evidence or only a cursory analysis of the relevant issues.  Our Court 

of Appeals has noted that “[t]here is no ‘grandfathering’ provision in Rule 702.”  Motorola, 147 

A.3d at 758.  Yet, the case law in this area follows a pattern in which holdings supported by 

limited analysis are nonetheless subsequently deferred to by one court after another.  This pattern 
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creates the appearance of an avalanche of authority; on closer examination, however, these 

precedents ultimately stand on a fairly flimsy foundation.  The NRC credited Professor David 

Faigman—one of the defense experts who testified at the Daubert hearing in this matter—with 

the observation that trial courts defer to expert witnesses; appellate courts then defer to the trial 

courts; and subsequent courts then defer to the earlier decisions.  See 2009 NRC Report at 108 

n.85. 

 It is difficult to avoid the conclusion that, despite the criticisms of the NRC and other 

bodies, the judicial branch has demonstrated an aversion to meaningful hearings on this issue. In 

2005, Judge Nancy Gertner of the United States District Court for the District of Massachusetts 

commented, “every single court post-Daubert has admitted [firearms identification] testimony, 

sometimes without any searching review, much less a hearing.”  Green, 405 F. Supp. 2d at 108 

(emphasis omitted).  Indeed, in 2012, the United States District Court for the Eastern District of 

New York could identify only four federal cases in which a judge had conducted a Daubert 

hearing on the admissibility of firearms and toolmark evidence.  United States v. Sebbern, 10 Cr. 

87 (SLT), 2012 U.S. Dist. LEXIS 170576, at *17–18, 2012 WL 5989813, at *6 (E.D.N.Y. Nov. 

30, 2012).  Since then, few other federal courts have held similar hearings.3  See Romero-Lobato, 

379 F. Supp. 3d at 1114; Johnson, 2019 U.S. Dist. LEXIS 39590, at *4–5 , 2019 WL 1130258, at 

*2; Simmons, 2018 U.S. Dist. LEXIS 18606, at *3, 2018 WL 1882827, at *1; United States v. 

Wrensford, Criminal No. 2013-0003, 2014 U.S. Dist. LEXIS 102446, at *2, 2014 WL 3715036, 

at *1 (D. V.I. July 28, 2014).  In most cases, courts resolved the objection to firearms and 

toolmark identification testimony without conducting any hearing at all.  See, e .g., United States 

v. Hylton, Case No. 2:17-cr-00086-HDM-NJK, 2018 U.S. Dist. LEXIS 188817, at *6, 2018 WL 

                                                 
3 Because many decisions on evidentiary issues do not result in the issuance of a reported or written opinion, the 
weight of authority from other courts and jurisdictions cannot be precisely determined.  See 2009 NRC Report at 97.  
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5795799, at *3 (D. Nev. Nov. 5, 2018); United States v. White, 17 Cr. 611 (RWS), 2018 U.S. 

Dist. LEXIS 163258, at *5, 2018 WL 4565140, at *2 (S.D.N.Y. Sept. 24, 2018); United States v. 

Johnson, Case No. 14-cr-00412-TEH, 2015 U.S. Dist. LEXIS 111921, at *11, 2015 WL 

5012949, at *4 (N.D. Cal. Aug. 24, 2015); United States v. Ashburn, 88 F. Supp. 3d 239, 244 

(E.D.N.Y. 2015).  Even in the few cases in which a Daubert hearing was conducted, it most 

often consisted only of the testimony of the examiner who worked on the case at issue, rather 

than of experts with a broader understanding of the foundational validity of the field.4  See 

Romero-Lobato, 379 F. Supp. 3d at 1115; Johnson, 2019 U.S. Dist. LEXIS 39590, at *3–5, 2019 

WL 1130258, at *1– 2; Simmons, 2018 U.S. Dist. LEXIS 18606, at *3, 2018 WL 1882827, at *1.  

The Court does not suggest that these decisions represent an abuse of discretion by the judges 

who issued them.  The seemingly perfunctory nature of many of these written decisions does, 

however, lessen the persuasive weight of what would have otherwise been afforded to a near 

unanimous set of judicial opinions. 

 

3. Judicial restrictions on firearms and toolmark identification testimony 

 Although, as stated supra, no trial court has entirely excluded firearms and toolmark 

evidence in its entirety, some judges admitting firearms and toolmark evidence have recently 

restricted the conclusions examiners can render before a jury.  See Romero-Lobato, 379 F. Supp. 

3d at 1117; DeJesus, 7 Wn. App. 2d at 864 (“Courts have considered scholarly criticism of the 

methodology, and occasionally placed limitations on the opinions experts may offer based on the 

                                                 
4 Some trial courts have conducted full evidentiary hearings on the admissibility of firearms and toolmark 
identification evidence.  See Wrensford, 2014 U.S. Dist. LEXIS 102446, at *2, 2014 WL 3715036, at *1; Monteiro, 
407 F. Supp. 2d at 355.  Others have even considered the recent critiques of firearms and toolmark identification. 
See Romero-Lobato, 379 F. Supp. 3d at 1117–22.  These three courts admitted testimony similar to that proffered in 
this case under the Daubert framework.  See Romero-Lobato, 379 F. Supp. 3d at 1123; Wrensford, 2014 U.S. Dist. 
LEXIS 102446, at * 58, 2014 WL 3715036, at *18; Monteiro, 407 F. Supp. 2d at 372. 
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methodology.”).  For example, at least one judge has precluded the sponsor of such evidence 

from referring to it as a “science.”  Glynn, 578 F. Supp. 2d at 568–69.  Other courts have 

prohibited examiners from stating their conclusions to an absolute or statistical certainty.  See, 

e.g., Monteiro, 407 F. Supp. 2d at 372.  Some of these judges  have permitted examiners to state 

their opinions only to a “reasonable degree of ballistic certainty” or a “reasonable degree of 

certainty in the ballistics field,” see Ashburn, 88 F. Supp. 3d at 249; Monteiro, 407 F. Supp. 2d at 

372; Simmons, 2018 U.S. Dist. LEXIS 18606, at *30, 2018 WL 1882827, at *10, while others 

have precluded any reference to the concept of “certainty,” regardless of what modifiers the 

examiner may attach, see White, 2018 U.S. Dist. LEXIS 163258, at *7, 2018 WL 4565140, at *3; 

United States v. Willock, 696 F. Supp. 2d 536, 549 (D. Md. 2010); Glynn, 578 F. Supp. 2d at 

568–69.  A number of courts have prevented examiners from stating that recovered ballistics 

evidence can be matched to a firearm to the exclusion of all other firearms.  See Taylor, 663 F. 

Supp. 2d at 1180; Green, 405 F. Supp. 2d at 124.   

Other judges have gone further in limiting expert opinion testimony regarding firearms 

and toolmark examination.  In Glynn, a United States District Court Judge permitted a firearms 

examiner to state his conclusions of the match between the recovered ammunition and recovered 

firearm in terms of “more likely than not, but nothing more.”  578 F. Supp. 2d at 575 (internal 

quotation marks omitted).  And in State v. Terrell, a state trial court judge referenced a case in 

which he had limited an examiner “to describing the similarities and dissimilarities between the 

known and unknown shell casings” and allowed her to conclude only that “the casings were 

consistent with having been fired from the subject hand gun.”  CR170179563, 2019 Conn. Super. 

LEXIS 827, at *19, 2019 WL 2093108, at *5 (Mar. 21, 2019).  Nonetheless, despite the handful 

of judges that have imposed these restrictions, “limitations on firearm and toolmark expert 
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testimony [have been] the exception rather than the rule.”  Romero-Lobato, 379 F. Supp. 3d at 

1117. 

 The District of Columbia Court of Appeals, in a series of cases, has similarly restricted 

the conclusions firearms examiners may offer in court.  See Williams II, 210 A.3d at 738; 

Gardner v. United States, 140 A.3d 1172, 1184 (D.C. 2016); Jones v. United States, 27 A.3d 

1130, 1139 (D.C. 2011).  Although, as discussed in Section IV infra, some ambiguity exists as to 

the state of the law post-Williams II, there can be no dispute that these authorities preclude 

firearms examiners from stating their conclusions with absolute or 100% certainty.  See, e.g., 

Gardner, 140 A.3d at 1177.  Nor can these expert witnesses identify a particular firearm as the 

source of spent ammunition to the exclusion of all other firearms.  Id.  Furthermore, it is unlikely 

examiners are even able to state their conclusions “with a reasonable degree of certainty.”  See 

id. at 1184 n.19 (“[W]e have doubts as to whether trial judges in this jurisdiction should permit 

toolmark experts to state their opinions with a reasonable degree of certainty.” (internal quotation 

marks omitted)).  None of these precedents, however, entirely control the Daubert challenge 

posed by Defendant’s Motion.  Jones, Gardner, and Williams II addressed the reliability of an 

examiner’s conclusion, but all three were decided prior to the Court of Appeals’ decision in 

Motorola—when the Frye/Dyas test still governed the admissibility of expert opinion testimony 

in the District of Columbia.  None of them explicitly evaluated the admissibility of firearms and 

toolmark evidence under Daubert and Rule 702.  And, while providing some examples of what 

firearms examiners cannot say in court, none of these cases provide definitive guidance as to 

what these witnesses can say.   
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4. Conclusion 

 Granted, the precedents from other jurisdictions do provide at least some amount of 

guidance as to the challenge presented, and the Court of Appeals’ recent opinions do have some 

bearing on the Court’s present decision.  However, particularly in light of the absence of any 

District of Columbia authority applying Daubert to firearms and toolmark identification 

testimony and the lack of any particularly persuasive authority from other jurisdictions, 

Defendant’s Motion posed an issue of first impression.  Accordingly, the Court undertook to 

determine the admissibility of the proffered testimony under Daubert, Motorola, and Rule 702.  

As explained by Judge Gertner, “Daubert plainly raised the standard for existing, established 

fields, inviting a reexamination even of generally accepted venerable, technical fields.  Refusing 

to do so would be equivalent to grandfathering old irrationality.”  Green, 405 F. Supp. 2d at 118 

(internal citations and quotation marks omitted). 

 

III. APPLICATION OF THE DAUBERT  FACTORS TO FIREARMS AND 
TOOLMARK ANALYSIS 
 
A. Can and has the technique been tested? 

The first of the Daubert factors—whether the technique or process in question can and 

has been tested—represents a “key question” in determining whether expert testimony should be 

admitted.  Romero-Lobato, 379 F. Supp. 3d at 1118.  As described in the Advisory Committee 

Notes to Rule 702, the “testability” of a theory refers to “whether the expert’s theory can be 

challenged in some objective sense, or whether it is instead simply a subjective, conclusory 

approach that cannot be reasonably assessed for reliability.”  As Daubert itself noted, 

“generating hypotheses and testing them to see if they can be falsified . . . is what distinguishes 

science from other fields of human inquiry.”  Daubert, 509 U.S. at 593 (citation omitted).    
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“There appears to be little dispute that toolmark identification is testable as a general 

matter.”  Johnson, 2019 U.S. Dist. LEXIS 39590, at *44, 2019 WL 1130258, at *15.  Indeed, 

virtually every court that has evaluated the admissibility of firearms and toolmark identification 

has found the AFTE method to be testable and that the method has been repeatedly tested.  See, 

e.g., Romero-Lobato, 379 F. Supp. 3d at 1118–19; Simmons, 2018 U.S. Dist. LEXIS 18606, *18, 

2018 WL 1882827, at *6; Ashburn, 88 F. Supp. 3d at 245; Otero, 849 F. Supp. 2d at 433.  

Although the NRC and PCAST reports have levied significant criticism against firearms and 

toolmark analysis, courts have found that such reports do not affect the method’s testability.  See, 

e.g., Romero-Lobato, 379 F. Supp. 3d at 1119; see also Otero, 849 F. Supp. 2d at 433 (“Though 

the methodology of comparison and the AFTE ‘sufficient agreement’ standard inherently 

involves the subjectivity of the examiner's judgment as to matching toolmarks, the AFTE theory 

is testable on the basis of achieving consistent and accurate results.”).  Additionally, some courts 

have cited annual proficiency testing undergone by firearms and toolmark examiners as further 

evidence of the method’s testability.  See Johnson, 2019 U.S. Dist. LEXIS 39590, at *45–46, 

2019 WL 1130258, at *15 (citing United States v. Diaz, No. CR 05-000167 WHA, 2007 U.S. 

Dist. LEXIS 13152, at *15, 2007 WL 485967, at *5 (N.D. Cal. Feb. 12, 2007)); United States v. 

Johnson, 2015 U.S. Dist. LEXIS 111921, at *9, 2015 WL 5012949, at * 3. 

Here, the propositions advanced by the government in support of its proffer of the expert 

testimony at issue—namely, that firearms leave discernible toolmarks on bullets and cartridge 

casings fired from them, and that trained examiners can conduct comparisons to determine 

whether a particular gun has fired particular ammunition—can be, and have been, tested.  The 

Defendant’s written pleadings and oral argument did not specifically contest this particular point, 

and the government met its burden with respect to testability.  
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B. Has the theory or technique been subjected to peer review and publication? 

The second of the Daubert factors considers whether the theory or technique “has been 

subjected to peer review and publication.”  Motorola, 147 A.3d at 754 (quoting Daubert, 509 

U.S. at 593–94).  As the Supreme Court emphasized in Daubert, “submission to the scrutiny of 

the scientific community is a component of ‘good science,’ in part because it increases the 

likelihood that substantive flaws in methodology will be detected.”  509 U.S. at 593.  While the 

existence of peer reviewed literature can help determine a methodology’s reliability under 

Daubert, the “fact of publication (or lack thereof) in a peer reviewed journal” is not dispositive.  

Id.; see also Romero-Lobato, 379 F. Supp. 3d at 1119; United States v. Mouzone, 696 F. Supp. 

2d 536, 571 (D. Md. 2009). 

Evidence presented at the hearing demonstrated that studies assessing the foundational 

validity and reliability of the type of firearms pattern matching evidence proffered here—that is, 

studies that attempt to show whether trained firearms examiners can accurately attribute a 

particular firearm as the source of a particular cartridge casing or bullet—have been published 

and subjected to varying types of review.  Two of the studies in this area, the 2019 study by 

James E. Hamby et al., A Worldwide Study of Bullets Fired from 10 Consecutively Rifled 9MM 

RUGER Pistol Barrels—Analysis of Examiner Error Rate, 64 J. Forensic Sci. 551 (2019) 

[hereinafter 2019 Hamby Study], and the 2016 study by Tasha P. Smith et al., A Validation Study 

of Bullet and Cartridge Case Comparisons Using Samples Representative of Actual Casework, 

61 J. Forensic Sci. 692 (2016) [hereinafter 2016 Smith Study], were published in the Journal of 

Forensic Sciences, and thus have undergone meaningful peer review.  The Journal of Forensic 

Sciences employs “double-blind” peer review, a type of review process used throughout many 

scientific disciplines and designed to limit various types of bias by requiring that neither the 
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study’s authors nor the journal’s reviewers know the identity of the other.  Scurich Test. May 15, 

2019, 37:3-7; Expert Report of Nicholas Scurich, PhD, 6 [hereinafter Scurich Report] (citing 

Author Guidelines, https://onlinelibrary.wiley.com/page/journal/1556 

4029/homepage/forauthors.html (last visited August 28, 2019)).  Further, this particular 

publication is an independent journal, unaffiliated with AFTE, any crime lab, or any individual 

with a financial or professional interest in the validation of the field of firearms and toolmark 

analysis.  

However, most of the other studies in this field—including the vast majority of those 

relied upon by the government and the expert witnesses it presented at the Daubert hearing— 

have been published in the AFTE Journal, a publication produced by the Association of Firearm 

and Toolmark Examiners.  The government’s experts, Mr. Weller and Dr. Petraco, contended 

that the studies published in the AFTE Journal are subjected to both pre- and post-publication 

peer review.  Prior to publication, articles submitted to the AFTE Journal are reviewed by AFTE 

members; the AFTE Journal utilizes an “open” pre-publication peer review process in which the 

author and the reviewers know each other’s identity and may communicate directly during the 

review period.  Scurich Report 7 (citing AFTE Peer Review Process – August 2009, 

https://afte.org/afte-journal/afte-journal-peer-review-process (last visited Aug. 28, 2019)).  Both 

government experts primarily focused on post-publication peer review, and characterized letters 

to the editor in response to a published study as part of the AFTE Journal’s peer review process.  

Suppl. Decl. of Todd J. Weller 7–8 [hereinafter Weller Suppl. Decl.]; Report of Dr. Nicholas 

Petraco 1–2 [hereinafter Petraco Report]; Petraco Test. May 13, 2019, 20:7–18.  Further, Dr. 

Petraco also discussed the publication of “counter studies” as part of the peer review process.  

Petraco Report at 2.  

- 71 -



 

Other courts considering challenges to this discipline under Daubert have concluded that 

publication in the AFTE Journal satisfies this prong of the admissibility analysis.  See, e.g., 

Romero-Lobato, 379 F. Supp. 3d at 1119 (citing Ashburn, 88 F. Supp. 3d at 245–46; Otero, 849 

F. Supp. 2d at 433; Taylor, 663 F. Supp. 2d at 1176; Monteiro, 407 F. Supp. 2d at 366–67); 

Mouzone, 696 F. Supp. 2d at 571.  It is striking, however, that these courts devote little attention 

to the sufficiency of this journal’s peer review process or to the issues stemming from a review 

process dominated by financially and professionally interested practitioners, and instead, mostly 

accept at face value the assertions regarding the adequacy of the journal’s peer review process.  

See, e.g., Romero-Lobato, 379 F. Supp. 3d at 1119; Johnson, 2019 U.S. Dist LEXIS 39590, at 

*49–50, 2019 WL 1130258, at *16–17; Ashburn, 88 F. Supp. 3d at 245–46; Wrensford, 2014 

U.S. Dist. LEXIS 102446, at *43–44, 2014 WL 3715036, at *13; Otero, 849 F. Supp. 2d at 433; 

Monteiro, 407 F. Supp. 2d at 366–67.5   

In the undersigned’s view, three aspects of publication in the AFTE Journal make this 

journal’s review process far less meaningful (and its published articles that much less reliable) 

than Daubert contemplates.  First, as noted supra, the AFTE Journal peer review process itself is 

“open,” meaning that both the author and reviewer know the other’s identity and may contact 

each other during the review process.  Scurich Report 7 (citing AFTE Peer Review Process – 

August 2009, https://afte.org/afte-journal/afte-journal-peer-review-process (last visited Aug. 28, 

2019)).  This open process seems highly unusual for the publication of empirical scientific 

research, as Dr. Scurich testified and as Dr. Petraco admitted in his written report.  Scurich Test. 

                                                 
5 Indeed, one court has recently found that the PCAST and NRC Reports themselves—despite their negative 
treatment of the established validity of firearms and toolmark evidence—constitute relevant peer review of the 
articles published in the AFTE Journal.  See Romero-Lobato, 379 F. Supp. 3d at 1119.  If negative post-publication 
commentary from an external reviewing body can satisfy this prong of the Daubert analysis, then the peer reviewed 
publication component would be more or less read out of Daubert, leaving behind only the requirement of some type 
of publication. 
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May 15, 2019, 28:17–18; Petraco Report at 2.  The practice of double-blind peer review, by 

contrast, constitutes the standard among scientific publications and guards against personal and 

institutional biases by shielding both reviewer and author from the identity of the other. Mr. 

Weller, even while defending the AFTE Journal’s open process, acknowledged that the 

publication is now moving toward a blind peer review process.  Weller Test. May 14, 2019 (1), 

23:18; Weller Suppl. Decl. 8.  While neither Daubert, Motorola, nor Rule 702 mandate any 

specific type of peer review process, the AFTE Journal’s use of a so-called “open” process 

diminishes the extent to which proponents of firearms and toolmark identification evidence can 

claim that its articles have been subjected to meaningful, stringent peer review. 

Second, AFTE does not make this publication generally available to the public or to the 

world of possible reviewers and commentators outside of the organization’s membership.  Of 

course, an interested party can receive the publication by joining AFTE, if such a person meets 

the organization’s membership requirements, or can pay to access specific articles.  Weller Test., 

May 14, 2019 (1), 18:16–21.  But unlike other scientific journals, the AFTE Journal is not more 

broadly available and cannot even be obtained in university libraries.  Id. 18:11–13.  Such 

restricted access effectively forecloses the type of review of the journal’s publications by a wider 

community of scientists, academics, and other interested parties that could serve as an important 

mechanism for quality assurance.  Indeed, a National Commission on Forensic Science’s (NCFS) 

publication listed among the criteria for “foundational, scientific literature supportive of forensic 

practice” that the articles be “published in a journal that is searchable using free, publicly 

available search engines (e.g. Pub Med, Google Scholar, National Criminal Justice Reference 

Service) that search major databases of scientific literature (e.g. Medline, National Criminal 

Justice Reference Service Abstracts Database, and Xplore)” and “published in a journal that is 
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indexed in databases that are available through academic libraries and other services (e.g. 

JSTOR, Web of Science, Academic Search Complete, and SciFinder Scholar).”  Nat’l Comm’n 

on Forensic Sci., Scientific Literature in Support of Forensic Science and Practice, 3 (2015), 

justice.gov/archives/ncfs/file/786591 /download [hereinafter NCFS Report].6  The AFTE 

Journal, by generally limiting the review of its publications and making them available only to 

its members or others who pay, avoids the scrutiny of scientists and academics outside the field 

of firearms and toolmark analysis.  These limitations significantly diminish the stringency of the 

review that a study published in the AFTE Journal can be said to have undergone, even after its 

publication. 

Third, the very nature of AFTE impacts the meaningfulness of its review process.  The 

AFTE Journal is published by the largest organization of practicing firearms and toolmark 

examiners, and its articles are reviewed by members of an editorial board composed entirely of 

members of AFTE.  Scurich Report 7 (citing AFTE Peer Review Process – August 2009, 

https://afte.org/afte-journal/afte-journal-peer-review-process (last visited Aug. 28, 2019)).  This 

oversight structure may create a threshold issue in terms of quality of peer review:  as Dr. 

Scurich pointed out, those who review the AFTE Journal’s articles may be trained and 

experienced in the field of firearms and toolmark examination, but do not necessarily have any 

specialized or even relevant training in research design and methodology.  Scurich Report 7–8.  

Perhaps more importantly, members of the Journal’s editorial board—those who review its 

articles prior to publication—have a vested, career-based interest in publishing studies that 

validate their own field and methodologies.  In contrast with this particular publication’s editorial 

structure, the National Commission on Forensic Science has specifically stated that foundational 

                                                 
6 Although surely not what the NFCS’s recommendations contemplate, AFTE’s website indicates that the public 
may search its articles’ abstracts and keywords in its own index available on the AFTE website.  See What is the 
Journal?, https://afte.org/afte-journal/what-is-the-journal (last visited Aug. 28, 2019). 
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scientific literature should be “published in a journal that utilizes rigorous peer review with 

independent external reviewers to validate the accuracy in its publications and their overall 

consistency with scientific norms of practice.”  NCFS Report at 3 (emphasis added).  The AFTE 

Journal is thus, in a sense, “comparable to talk within congregations of true believers” rather 

than an example of “the desired scientific practice of critical review and debate mentioned in 

Daubert.”  David H. Kaye, How Daubert and its Progeny Have Failed Criminalistics Evidence 

and a Few Things the Judiciary Could Do About It, 86 Fordham L. Rev. 1639, 1645 (2018).  

While the Court does not doubt the good faith of AFTE or those who serve on the editorial board 

of the AFTE Journal, neither can it ignore this intrinsic bias and lack of independence when 

analyzing the nature of peer review this journal utilizes.7  Discussing a similar journal within the 

field of handwriting analysis, Judge Jed. S. Rakoff of the United States District Court for the 

Southern District of New York highlighted the issue central to the question of whether 

publication in the AFTE Journal should qualify as peer reviewed publication under Daubert: the 

very meaning of the term “peer.”  As Judge Rakoff reasoned:  

Of course, the key question here is what constitutes a ‘peer,’ because just as 
astrologers will attest to the reliability of astrology, defining ‘peer’ in terms of 
those who make their living through handwriting analysis would render this 
Daubert factor a charade. While some journals exist to serve the community of 
those who make their living through forensic document examination, numerous 
courts have found that ‘[t]he field of handwriting comparison . . . suffers from a 
lack of meaningful peer review’ by anyone remotely disinterested. 

Almeciga v. Ctr. for Investigative Reporting, Inc., 185 F. Supp. 3d 401, 420 (S.D.N.Y. 2016) 

(citation omitted).  So, too, with the field of firearms and toolmark analysis: although studies 

analyzing error rates among practicing firearms and toolmark examiners have, on two occasions, 

been published in other journals utilizing double-blind peer review presumably performed by 

                                                 
7 At least one other court has made similar observations regarding the AFTE Journal’s lack of independence. See 
Green, 405 F. Supp. 2d at 109 n.7.   

- 75 -



 

disinterested referees, the vast majority of published articles in the field have not undergone peer 

review by a “competitive, unbiased community of practitioners and academics, as would be 

expected in the case of a scientific field.”  Id. (internal quotation marks omitted); see also United 

States v. Starzepyzel, 880 F. Supp. 1027, 1037–38 (S.D.N.Y. 1995). 

Overall, the AFTE Journal’s use of reviewers exclusively from within the field to review 

articles created for and by other practitioners in the field greatly reduces its value as a scientific 

publication, especially when considered in conjunction with the general lack of access to the 

journal for the broader academic and scientific community as well as its use of an open review 

process.  Ultimately, the Court has seen only two meaningfully peer reviewed journal articles 

regarding the foundational validity of the field, as the vast majority of the studies are published 

in a journal that uses a flawed and suspect review process.  While the implications of these 

conclusions arise again with respect to the third Daubert factor regarding the demonstrated rate 

of error, this factor on its own does not, despite the sheer number of studies conducted and 

published, work strongly in favor of admission of firearms and toolmark identification testimony.    

 

C. Does the methodology have a known or potential rate of error? 

The parties focused most of their attention on the third Daubert factor—“the known or 

potential rate of error.”  And with good reason:  determining the error rate for a particular 

methodology appears essential to determining its ultimate reliability.  On this question, the 

undersigned agrees with one of the essential premises of the 2016 PCAST Report: 

Scientific validity and reliability require that a method has been subjected to 
empirical testing, under conditions appropriate to its intended use, that provides 
valid estimates of how often the method reaches an incorrect conclusion. For 
subjective feature-comparison methods, appropriately designed black-box studies 
are required, in which many examiners render decisions about many independent 
tests (typically, involving “questioned” samples and one or more “known” 
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samples) and the error rates are determined. Without appropriate estimates of 
accuracy, an examiner’s statement that two samples are similar – or even 
indistinguishable – is scientifically meaningless: it has no probative value, and 
considerable potential for prejudicial impact. Nothing – not training, personal 
experience nor professional practices – can substitute for adequate empirical 
demonstration of accuracy. 

PCAST Report at 46.  Likewise, an expert witness’s ability to explain the methodology’s error 

rate—in other words, to describe the limitations of her conclusion—is essential to the jury’s 

ability to appropriately weigh the probative value of such testimony.  As Judge Rakoff stated in 

United States v. Glynn:  “The problem is how to admit [ballistics comparison evidence] into 

evidence without giving the jury the impression – always a risk where forensic evidence is 

concerned – that is has greater reliability than its imperfect methodology permits.”  578 F. Supp. 

2d at 574.   

Courts considering this issue have rather uniformly weighed this third Daubert factor in 

favor of admissibility.  A few courts have characterized the calculation of an error rate for 

firearms and toolmark pattern matching evidence as an impossible or exceedingly difficult task 

and acknowledged that an error rate is “presently unknown.”  Johnson, 2019 U.S. Dist. LEXIS 

39590, at *55, 2019 WL 1130258, at *18 (citing Ashburn, 88 F. Supp. 3d at 246; Diaz, 2007 

U.S. Dist. LEXIS 13152, at *27, 2007 WL 485967, at *9); Romero-Lobato, 379 F. Supp. 3d at 

1119 (quoting Monteiro, 407 F. Supp. 2d at 367); Ashburn, 88 F. Supp. 3d at 246.  The vast 

majority of courts have nonetheless accepted the notion that existing studies support the 

conclusion that the discipline’s error rate is quite low—between one and two percent. Romero-

Lobato, 379 F. Supp. 3d at 1119–20; Johnson, 2019 U.S. Dist. LEXIS 39590, at *56–57, 2019 

WL 1130258, at *18–19; Johnson, 2015 U.S. Dist. LEXIS 111921, at *10, 2015 WL 5012949, at 

*4 (citing Otero, 849 F. Supp. 2d at 433–34); Ashburn, 88 F. Supp. 3d at 246.  Indeed, one court 
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ratified the assertion that the error rate for this discipline is “almost zero.”  Wrensford, 2014 U.S. 

Dist. LEXIS 102446, at *56–57, 2014 WL 3715036, at *17. 

In spite of the court system’s widespread acceptance of the discipline’s assertion that it 

enjoys low error rates, several extensive reports originating from institutions independent of the 

judiciary have recently taken a different view of the sufficiency of the existing studies in 

establishing an error rate and in validating the discipline in general.  Two National Research 

Council reports have directly addressed the sufficiency of the published studies purporting to 

show a low error rate in the field of firearms and toolmark identification.  In the first report, the 

NRC commented:  

The validity of the fundamental assumptions of uniqueness and reproducibility of 
firearms-related toolmarks has not yet been fully demonstrated. . . . A significant 
amount of research would be needed to scientifically determine the degree to 
which firearms-related toolmarks are unique or even to quantitatively characterize 
the probability of uniqueness. 

Nat’l Research Council, Ballistics Imaging 3 (2008) [hereinafter 2008 NRC Report].  Similarly, 

the NRC’s second report noted, “[s]ufficient studies have not been done to understand the 

reliability and repeatability of the methods.”  2009 NRC Report at 154.  Finally, and most 

recently, PCAST concluded that most of the studies  

involved designs that are not appropriate for assessing the scientific validity or 
estimating the reliability of the method as practiced. Indeed, comparison of the 
studies suggests that, because of their design, many frequently cited studies 
seriously underestimate the false positive rate. . . . The scientific criteria for 
foundational validity require appropriately designed studies by more than one 
group to ensure reproducibility.  Because there has been only a single 
appropriately designed study [the Baldwin/Ames Laboratory study], the current 
evidence falls short of the scientific criteria for foundational validity.  There is 
thus a need for additional, appropriately designed black-box studies to provide 
estimates of reliability. 
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PCAST Report at 111.  Together, these reports raise significant questions as to the extent to 

which courts should rely on certain studies and the low error rates they claim when evaluating 

this evidence under Daubert.  

As a general matter, those courts that have found low error rates for this discipline appear 

to have done so by simply accepting the conclusions of the studies as presented and without any 

analysis of the methodological or other issues presented in them.  See, e.g., Otero, 849 F. Supp. 

2d at 434; Romero-Lobato, 379 F. Supp. 3d at 1119–20; Johnson, 2019 U.S. Dist LEXIS 39590, 

at *56–57, 2019 WL 1130258, at *18–19; Johnson, 2015 U.S. Dist LEXIS 111921, at *10, 2015 

WL 5012949, at *4; Ashburn, 88 F. Supp. 3d at 246.8  However, after extensive review of the 

testimony of the expert witnesses and of the studies about which those experts testified, the 

undersigned finds it difficult to conclude that the existing studies provide a sufficient basis to 

accept the low error rates for the discipline that these studies purport to establish.  Although the 

Defendant and the government provided expert testimony and argument on a range of issues 

presented by these studies, three main problems with the design and interpretation of these 

studies provide the greatest cause for concern.  First, most of the studies suffer from basic, 

threshold design flaws that undermine the value of their stated results.  Second, the reliance of 

most of these studies on “closed” and/or “set-based” design structures substantially limit the 

reliability of the error rates claimed in these studies.  Third, and perhaps most significantly, the 
                                                 
8 To be sure, a few judges who have admitted firearms and toolmark identification testimony have addressed, at least 
in some fashion, various criticisms of the discipline related to the methodology’s error rate and its calculation.  See 
Romero-Lobato, 379 F. Supp. 3d at 1120; Ashburn, 88 F. Supp. 3d at 246; Otero, 849 F. Supp. 2d at 434; Taylor, 
663 F. Supp. 2d at 1177.  In response to the PCAST Report’s criticism regarding the general lack of adequately 
designed studies for firearms and toolmark validation, the United States District Court for the District of Nevada 
explained that it would not “adopt such a strict requirement for which studies are proper and which are not.” 
Romero-Lobato, 379 F. Supp. 3d at 1120.  The court went on to find that “Daubert does not mandate such a 
prerequisite for a technique to satisfy its error rate element.”  Id.  The United States District Court for the Eastern 
District of New York rejected a separate criticism levied by the 2009 NRC Report—that “the lack of objective 
standards prevents a ‘statistical foundation for estimation of error rates’”—and argued that the “information derived 
from [] proficiency testing is indicative of a low error rate[.]” Ashburn, 88 F. Supp. 3d at 246 (first quoting 2009 
NRC Report at 154; then quoting Otero, 849 F. Supp. 2d at 434). 
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studies permit participants to label toolmark comparisons as “inconclusive” without adequately 

assessing the impact of such inconclusive determinations on the results of the study as a whole.  

 

1. Most of the studies in the field of firearms and toolmark analysis suffer 
from basic, threshold design flaws. 

Generally, studies published within the area of firearms and toolmark analysis are 

designed exclusively by toolmark examination professionals who have no experience or training 

in research methods or decision science.  Though these professionals have varying levels of 

experience within the field of firearms and toolmark analysis, there is no indication that they 

have experience or training in human subjects research that would facilitate the design of studies 

that, for example, account for test-taking biases and achieve consistent results by providing 

specific and uniform procedures for test takers to follow.  See Scurich Test., May 14, 2019 (2), 

79:20–22, 80:3–10. 

Concerns with test-taking biases arise from the notion that a person being tested on her 

ability to perform a task will, consciously or not, perform differently while being monitored, 

either guessing the purpose of the test and responding accordingly, Faigman Test., May 16, 

2019, 84:23–85:6, or being influenced by a test designer’s cues toward one response over 

another, Angela Stroman, Empirically Determined Frequency of Error in Cartridge Case 

Examinations Using a Declared Double-Blind Format, 46 AFTE J. 157, 157 (2014) [hereinafter 

2014 Stroman Study]; see also 2009 NRC Report at 122–24.  A test-taker may, consciously or 

not, try harder or behave more conservatively to avoid being wrong and thus appear to be 

performing the task better than she would under other circumstances.  See 2016 Smith Study at 

693 (noting possible “fear of answering incorrectly” when taking a test lacking anonymity).  Mr. 
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Weller, having personally participated in research studies in this field, testified that questions 

regarding test-taking bias need not concern the courts:  

I think if you ask a human factor person that is always a concern; the concept of 
test taking bias; that decisions, there may be a subconscious thing that is going on. 
So, the test may not be completely reflective of true casework decisions. From my 
own perspective, I treated the case samples in the same way I would treat 
casework and I used the same methods and comparison techniques and my own 
criteria to reach those conclusions. So, I appreciate the concern. I don’t know how 
tangible that concern is and how you rectify that potential problem. 

Weller Test., May 14, 2019 (1), 30:20–31:7.9  The Court simply cannot accept the conclusion 

that a recognized bias-related concern should not be a concern at all because a person 

participating in a study did not himself perceive any impact of that bias.  This is, of course, 

precisely the problem with biases, which have their greatest impact whenever and wherever they 

operate completely unacknowledged.  See 2009 NRC Report at 124.  Based on the evidence 

adduced at the hearing, it appears that the studies relied upon by the government do not address 

the potential impact of such biases. 

A more concrete study design concern stems from the lack of clarity in these studies as to 

how the test-takers were expected to perform the work, and the resulting lack of information 

about what practices and procedures the test-takers actually followed when participating in a 

study.  Many of the studies failed to instruct their participants clearly on whether to follow the 

testing policies and protocols of their individual laboratories, or to conduct the comparisons in a 

particular manner in order to ensure uniformity.  See, e.g., 2014 Stroman Study at 169 

(instructing examiners to follow their “normal” procedures); Mark A. Keisler et al., Isolated 

Pairs Research Study, 50 AFTE J. 56, 58 (2018) [hereinafter 2018 Keisler Study] (instructing 

examiners to complete the research study like they would casework, but noting it was “unclear if 

                                                 
9 Mr. Weller’s training and experience, which involves a Master of Science degree in Forensic Science as well as 
over ten years of training and casework experience in firearms and toolmark analysis, see Decl. of Todd J. Weller 1, 
does not include any training or experience in decision science.  
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participants . . . deviated from laboratory policy”); 2016 Smith Study at 698 (failing to instruct 

examiners but noting factors “such as a laboratory’s quality assurance program (which includes 

verifications and peer review), would influence error rates in casework”).  This inconsistency 

poses a significant interpretive problem because different labs have different policies for how to 

conduct toolmark examinations.  Scurich Test., May 15, 2019, 53:12–19; Faigman Test., May 

16, 2019, 85:24–86:6.  For example, some lab policies require a second examiner to verify a first 

examiner’s work while others do not; similarly, some labs have policies that prohibit rendering a 

conclusion of “exclusion” when class characteristics are all in common, while others do not have 

such a policy.  See, e.g., 2018 Keisler Study at 58.  In other words, in many of the studies that the 

government and its experts rely on, it is unknown whether one or more of the test participants 

had a colleague verify his or her work, and whether reported “inconclusives” were only deemed 

inconclusive due to adherence with a policy demanding such a result rather than on an actual 

analysis of the patterns on a particular bullet or casing.10  These design issues prevent the Court 

from evaluating whether the test-takers in these studies were even taking the same test—as it 

cannot be determined what instructions each examiner followed in completing the 

comparisons—and thus reduce the ability of these studies to support the foundational validity of 

the field. 

Yet another study design issue relates to the manner in which the test administrators 

selected practicing examiners to participate in the studies.  Scurich Test., May 14, 2019 (2), 

93:9–20, 93:22–94:1.  Some studies provided no information regarding how their participants 

were selected and recruited, see, e.g., 2018 Keisler Study, but those studies that did indicated that 

                                                 
10 In one frequently-cited study, the test designers simply did not make clear whether their participants were to 
follow their specific lab’s policies.  2018 Keisler Study at 58; Faigman Test., May 16, 2019, 85:24–86:6.  The same 
study recognized this concern and specifically asked participants what their labs’ policies were with respect to not 
excluding samples with matching class characteristics. 2018 Keisler Study at 58.  However, when analyzing its data, 
that study made no attempt to disaggregate that data by the different policies used.  Id. at 57–58. 
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they had solicited volunteer participation from AFTE membership lists or from groups of 

employees in specific crime laboratories: one study, for example, used only examiners employed 

by a Federal Bureau of Investigation laboratory, Charles DeFrance and Michael D. Van Arsdale, 

Validation Study of Electrochemical Rifling, 35 AFTE J. 35, 36 (2003) [hereinafter 2003 

DeFrance Study]; another engaged a third party to solicit volunteers from laboratories, 2016 

Smith Study at 693; and two others recruited volunteers via email, using a list of AFTE 

members, Thomas G. Fadul, Jr., et al., An Empirical Study to Improve the Scientific Foundation 

of Forensic Firearm and Tool Mark Identification Utilizing 10 Consecutively Manufactured 

Slides, 45 AFTE J. 376, 379 (2013) [hereinafter 2013 Fadul Study]; Thomas G. Fadul, Jr., et al., 

An Empirical Study to Improve the Scientific Foundation of Forensic Firearm and Tool Mark 

Identification Utilizing Consecutively Manufactured Glock EBIS Barrels with the Same EBIS 

Pattern, Final Report on Award Number 2010-DN-BX-K269, 16 (2013) [hereinafter Miami-

Dade Study].  Other studies simply report that they used volunteers from laboratories or AFTE 

membership lists without clarifying further as to how the participants were recruited.  David P. 

Baldwin et al., A Study of False-Positive and False-Negative Error Rates in Cartridge Case 

Comparisons, 7 (2014), https://www.ncjrs.gov/pdffiles1/nij/249874.pdf [hereinafter Ames 

Laboratory Study]; David J. Brundage, The Identification of Consecutively Rifled Gun Barrels, 

30 AFTE J. 438, 440, 442 (1998) [hereinafter 1998 Brundage Study]; 2014 Stroman Study at 

168.  Still, others do not specifically describe their pool of participants, let alone how those 

participants were solicited to take part in the study.  See 2019 Hamby Study; 2018 Keisler Study; 

Dennis J. Lyons, The Identification of Consecutively Manufactured Extractors, 41 AFTE J. 246 

(2009).  In spite of this vagueness in some of these articles, these studies generally appear to use 

a self-selected set of volunteers.  While simply soliciting volunteers is obviously the easiest way 
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to perform these experiments, use of volunteers for what amounts to a proficiency examination 

does not provide the clearest indication of the accuracy of the conclusions that would be reached 

by average toolmark examiners.  Scurich Test., May 14, 2019 (2), 93:19–20. 

These design issues do not necessarily invalidate the results of these studies, and Daubert 

does not necessarily require the proponent of a theory or methodology to present only studies 

with the best possible design.  Undoubtedly, experts with extensive training in research methods 

could likely find fault with the methodology of any study.  But these threshold design issues—

perhaps the result of their designers not securing the assistance of individuals with design science 

expertise—surely impact the validity of these studies’ conclusions and limit their utility to some 

extent.  

 

2. Because of their reliance on “closed” and “set-based” designs, the studies 
in the field of firearms and toolmark analysis do not provide reliable data 
regarding the ability of an examiner to match unknown and known 
samples. 

In general, the firearms and toolmark identification field has produced two types of 

comparison studies—those that are referred to as “open” and “independent comparison” studies 

(also called “pairwise comparison” studies), and those that are referred to as “closed” and “set-

based” studies.  See PCAST Report at 106–10.  In the “open” and “independent comparison” 

studies, participants are given an unknown sample and asked to determine whether it matches 

another specific sample.  Id. at 110.  Such a study may involve a series of separate comparisons, 

but each comparison presents as a separate problem.  See id.  Most importantly, not all of the 

unknown samples will have a matching known sample, so the participant will not have reason to 

know whether the correct match is present.  See id.  Based on the testimony at the hearing and 

the materials submitted by the parties, it appears that only two studies have been conducted using 
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this approach: the 2014 Ames Laboratory study and the 2018 Keisler study.  In the Ames 

Laboratory study, participants were given a test kit consisting of fifteen separate problem sets for 

comparison.  Ames Laboratory Study at 10.  Each set contained three cartridge casings 

designated as being from the same “known” firearm and one cartridge casing designated as the 

“unknown” or “questioned” sample; unknown to the participants, each test kit contained five 

same-source pairs and ten different-source pairs.  Id.  Participants were asked to approach each 

of the fifteen problems separately and to render a conclusion, and they were not told whether any 

of the questioned samples would match the known samples.  Id.  Similarly, the Keisler study 

provided participants with a test kit made up of twenty sets of two cartridge casings each, and 

unknown to the participants, each test kit contained twelve same-source pairs and eight different-

source pairs.  2018 Keisler Study at 56.  Participants were asked to examine each pair separately 

from any other pair and to render a conclusion as to each pair.  Id. 

By contrast, virtually all studies published in this field utilize a “closed” universe, where 

a match is always present for each unknown sample, and a “set-based” design, where 

comparisons are made within a set of samples.  See PCAST Report at 106.  This methodology 

differs from the “open” and “independent comparison” studies because the comparisons are not 

divided up into individual problems for the participant to consider one at a time; instead, 

participants are either given a group of samples and asked to compare all of those samples to 

each other and to find matches, or participants are given a group of known samples and a group 

of unknown samples and asked to make comparisons between the two groups to find matches.  

See id. at 106–08.  For example, the 2019 Hamby Study, using the same design and test kits as 

the 1998 Brundage Study and published incorporating all data from several iterations of 

Brundage’s original study over the last twenty-one years, provided participants with fifteen 

- 85 -



 
 

questioned samples and ten pairs of known samples and asked the participants to make 

comparisons.  2019 Hamby Study at 556; 1998 Brundage Study at 440.  Similarly, the two Fadul 

studies gave participants a quantity of questioned samples and a number of known samples and 

asked them to make comparisons between the two groups.  2013 Fadul Study at 380; Miami-

Dade Study at 19.  These studies, and others like them, often involved the use of an answer sheet 

to allow the participant to indicate the known sample to which an unknown sample could be 

matched.  See, e.g., Miami-Dade Study at 19.  

During the hearing, counsel and witnesses debated the question of whether one of the 

study types better mimics casework.  The PCAST report concluded that the “closed” and “set-

based” studies did not replicate casework.  PCAST Report at 106.  The government expert 

witnesses, Mr. Weller and Dr. Petraco, disagreed with this contention.  Weller Test., May 13, 

2019, 126:21–127:19; Petraco Test., May 13, 2019, 71:15–21, 71:24–72:5.  While the Court 

presently lacks sufficient information to resolve this empirical question, its answer would not 

provide much guidance for the Daubert question at issue here.  As Dr. Scurich stated, the 

question of whether a study mimics real-world casework differs from the question of whether a 

study accurately measures the ability of examiners to make source determinations based on 

pattern matching.  See Scurich Test., May 15, 2019, 77:20–24.  

Having reviewed the studies and considered both parties’ arguments on the different 

study designs, the undersigned finds that the independent comparison studies, or “pairwise” 

studies, best test the validity of the assumptions underlying the firearms and toolmark analysis 

field and that the closed, set-based studies have inherent limitations that preclude them from 

providing substantial validation.  This conclusion mirrors that of PCAST, which explained:  

Specifically, many of the studies employ ‘set-based’ analyses, in which examiners 
are asked to perform all pairwise comparisons within or between small samples 
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sets. . . . The study design has a serious flaw, however: the comparisons are not 
independent of one another. Rather, they entail internal dependencies that (1) 
constrain and thereby inform examiners’ answers and (2) in some cases, allow 
examiners to make inferences about the study design. . . . Because of the complex 
dependancies among the answers, set-based studies are not appropriately-
designed black-box studies from which one can obtain proper estimates of 
accuracy.  Moreover, analysis of the empirical results from at least some set-based 
studies (‘closed-set’ designs) suggest that they may substantially underestimate 
the false positive rate. 

PCAST Report at 106.  Of course, the PCAST report is hardly beyond critique, and the 

government’s experts stated many valid criticisms of it throughout the hearing: the 

Council did not include anyone from the firearms and toolmark examination community, 

id. at v-ix; it criticized studies for lack of peer review but was not itself peer reviewed, 

Petraco Test., May 13, 2019, 34:20–24; and the report apparently miscounted or omitted 

data from several studies, Weller Test., May 13, 2019, 108:10–109:8.  Despite these 

shortcomings, the Court finds the conclusions of PCAST (as echoed by Dr. Scurich at 

hearing) about the very limited utility of closed-set studies to have been essentially 

correct.  

Closed, set-based studies have two significant problems that make them difficult 

to rely upon as evidence of the reliability of conclusions regarding toolmark evidence.  

First, a set-based study involves an unknown number of total comparisons that a 

participant makes in the process of matching samples to each other, which means that 

such a study cannot calculate a true error rate based on the total comparisons made.  In 

other words, the total number of comparisons made remains unknown at the conclusion 

of the study because it is not known whether a participating examiner compared a 

particular unknown sample to only one other sample, or to a few of the other samples, or 

to all of the other samples before making a conclusion regarding that sample.  One of the 

government’s expert witnesses acknowledged this issue in his testimony and agreed that 
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in closed, set-based studies, it is not possible to know the total number of true different 

source comparisons performed and that a false positive error rate thus cannot be 

calculated.  Weller Test., May 14, 2019 (2), 22:17–23. 

Second, and perhaps more importantly, the participants in a closed, set-based 

study can see all of the questioned samples and all of the known samples at once and can 

thus employ inferences gained from looking at one of the individual problems in order to 

solve other individual problems.  In independent comparison studies, the examiner 

simply makes a one-to-one comparison, an exercise well-suited to gauge her ability to 

look at two items and, based only on the features of those two items, make a 

determination of match.  PCAST likened closed, set-based studies, by contrast, to a 

Sudoku puzzle, “where initial answers can be used to help fill in subsequent answers.”  

PCAST Report at 106.  This puzzle analogy, which Dr. Scurich also employed to explain 

this pitfall of closed, set-based studies, identifies a substantial problem with the closed 

and set-based study design.  Such a design allows participants to rely on their own 

decisions and inferences about some of the samples to make decisions regarding the 

remaining samples, which the defense aptly characterized as the “interdependency 

problem.”  Tr. June 10, 2019, 20:20.  In other words, the participant can rely on other, 

unrelated parts of the puzzle—or even the puzzle as a whole—to solve an individual part 

of the puzzle, and thus a match determination for each of the individual problems 

evaluated would depend not simply on one-to-one comparisons but also on information 

and inferences gleaned from other individual problems (or from the set as a whole).  Such 

a study design does not provide a reliable measure of the ability of firearms and toolmark 

- 88 -



 
 

examiners to make comparisons between known and unknown samples where such 

inferences are not available to be drawn.  

Because of these significant limitations of the closed and set-based studies, the 

vast majority of studies that the field relies upon to establish its foundational validity 

simply do not provide an adequate basis to do so.  Unfortunately, the only studies with 

the more appropriate design for assessing reliability—the Ames Laboratory study and the 

Keisler study—have not, as described supra, undergone meaningful, independent peer 

review prior to publication.11  

 

3. The large number of “inconclusive” results, and the studies’ failure to 
address them, undermines the reliability of the studies’ claimed error rates. 

The final, and perhaps most substantial, issue related to the studies proffered to support 

the reliability of firearms and toolmark analysis relates to how the studies address—or fail to 

address—the “inconclusive” answers (hereinafter “inconclusives”) frequently given by the 

examiners participating in these studies, and how such answers affect the error rate.  In field 

work, examiners analyzing bullets and cartridge casings recovered from a crime scene and 

comparing them to test fired samples from a recovered firearm can reach three possible 

conclusions: they can conclude that the samples match, and thus make an “identification”; they 

can conclude the samples do not match, and thus make an “elimination”; or they can characterize 

the comparison as “inconclusive.”  Inconclusive appears to be a reasonable and acceptable 

conclusion in casework, possibly because the firearm may not have left sufficient marks for 

comparison, see Weller Test., May 13, 2019, 117:15–19, or because environmental factors may 

change or distort the soft metal of a cartridge casing or bullet.  As Judge Rakoff described, “[t]he 
                                                 
11 The 2014 Ames Laboratory Study was made available on the internet without having undergone any clear peer 
review process, while the 2018 Keisler Study was published in the AFTE Journal.  
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bullets and/or shell casings recovered from the crime scene may be damaged, fragmented, 

crushed or otherwise distorted in ways that create new markings or distort existing ones.”  Glynn, 

578 F. Supp. 2d at 573.   

Nevertheless, the methods used in the proffered laboratory studies make a compelling 

case that inconclusive should not be accepted as a correct answer in these studies.  First and 

foremost, the study designers make efforts to control the effects of the environment on the 

samples.  Rather than being fired such that the casings or bullets could roll, hit walls or cars, or 

be stepped on or exposed to the weather, these studies use samples collected under test fire 

conditions.  In the Ames Laboratory study, for example, all of the test fired casings were 

collected in a brass catcher, and any that fell out of the catcher and hit the floor were discarded.  

Ames Laboratory Study at 12. 

Additionally, most of the studies involved some quality assurance mechanism to ensure 

that the samples to be examined by the participants had sufficient markings for comparison 

purposes before the test kits were supplied to the examiners.  For example, one study involved 

several test fires to account for a so-called “break-in period” to ensure that the newly-

manufactured firearms were producing consistent markings, and the study designers checked the 

samples to ensure that the markings were then consistent.  2003 DeFrance Study at 35.12  In the 

two Fadul studies, study designers personally inspected every tenth test set to ensure that the 

samples had sufficient markings for comparison purposes.  2013 Fadul Study at 382; Miami-

Dade Study at 19.  Another study involved a “pre-test” that was conducted to review the test sets 

before they were delivered to participants.  2009 Lyons Study at 250–51.  The 2018 Keisler 

                                                 
12 The notion of a “break-in period,” during which time a firearm does not make consistent markings, would seem to 
undercut the general premise underlying the entire field of firearms and toolmark analysis—that is, that firearms 
reliably leave unique markings on casings and bullets fired based on marks left during the manufacturing process.  

- 90 -



 
 

Study, at 57, and the 2016 Smith Study, at 694, also noted that the samples used for comparison 

had been deemed determinable.  

The government and its expert witnesses view the number of inconclusives given by 

examiners in these published studies as irrelevant to the ultimate issue before the Court.  Based 

on the premise that declaring a comparison inconclusive has no probative value, the government 

argues that such an opinion would not be given in court, and thus need not be a factor in 

assessing the reliability of pattern matching within the field of firearms and toolmark analysis.  

In other words, the government and its experts contend that only identifications—i.e., “match 

conclusions”—and a false positive error rate calculated based upon identifications combine to 

establish reliability.  PCAST addressed inconclusives in this manner—by removing them entirely 

from analysis of the studies and their data, PCAST Report at 153—as did the United States 

District Court for the District of New Jersey in the only published opinion addressing this aspect 

of the studies, see Otero, 849 F. Supp. 2d at 434.13 

However, in laboratory testing situations, in which samples were collected using 

procedures to minimize environmental alterations and in which samples were checked by test 

administrators to ensure they contained sufficient marks suitable for comparison purposes, a 

conclusion by an examiner characterizing the comparison as inconclusive should not qualify as a 

correct answer.  Dr. Scurich opines, based on principles of mathematics and statistics in 

particular, that such responses should be viewed as false positive errors (i.e., included among 

false identifications),14 but such a characterization fails to make logical sense: while under 

                                                 
13 The studies themselves have treated inconclusives differently.  For example, the Ames Laboratory study included 
the inconclusives in the denominator of the error rate calculation, such that inconclusives counted toward the total 
number of comparisons made, likely underestimating the overall error rate.  Ames Laboratory Study at 15.  The 
Lyons study, by contrast, treated an inconclusive response as a correct response in its calculations.  Lyons Study at 
254–55; Scurich Test., May 14, 2019 (2), 100:13–17, 19–21.   
14 The Court understands Dr. Scurich to reason as follows: (1) The only correct answers in laboratory studies are 
“identification” or “exclusion” because the samples are such that they can be identified, Scurich Test., May 14, 2019 
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laboratory conditions such inconclusives are surely some type of error, it does not follow that 

inconclusives are functionally the same as a false conclusion by an examiner who attributes a 

cartridge casing to a gun that did not fire it.  While the Court does not accept Dr. Scurich’s 

inclusion of inconclusives in the false positive error rate, it agrees with his essential premise that 

such responses should represent an error by the examiner.  Under these controlled circumstances, 

an examiner who looks at a casing collected in a laboratory test fire and that has been examined 

by a test administrator to make sure it has markings suitable for comparison, and who 

nonetheless describes her comparison as yielding inconclusive results, is making an error of 

some kind.  In these published studies, at the very least, the test taker giving an answer of 

inconclusive may simply be avoiding the most difficult problem on the test.  Or it may be that 

the examiner’s failure to identify or exclude the sample constitutes a mistake in her analysis.  

Alternatively, there may be some ambiguity, discussed at length in the Ames Laboratory study, 

regarding why some examiners make a determination of inconclusive, and whether some of 

those determinations are the result of laboratory policies against declaring exclusions when class 

characteristics are the same.  Ames Laboratory Study at 18–19.   

Based on the studies and the testimony of the government’s expert witnesses, no adequate 

explanation has been offered regarding the reason for examiners returning inconclusives in these 

controlled circumstances.  The government’s experts insist that inconclusives should not be 

treated as any kind of error because inconclusive is not a conclusion at all.  See Petraco Report at 

3.  Nevertheless, and again under these controlled circumstances, an inconclusive response is a 
                                                                                                                                                             
(2) 102:13–24; (2) In such a scenario involving a binary question, the basic principles of mathematics mean that the 
rate of true exclusions (called “specificity”) and the rate of false identifications or false positives (called “1 minus 
specificity”) must sum to 100% (i.e., of all the bullets that are known not to match, the percent declared “excluded,” 
and the percent declared “match” must sum to 100%), Scurich Test., May 14, 2019 (2), 86:6–19, 87:11–16, 87:21–
88:2; and (3) Therefore, the false positive rate must equal 100% minus the percentage of correct exclusions, Scurich 
Test., May 14, 2019 (2), 87:12–16.  For an example, out of all of the possible correct exclusions, if examiners 
correctly concluded “exclusion” 80% of the time, then it must be true that they reached incorrect conclusions the 
remaining 20% of the time.  See Scurich Test., May 14, 2019 (2), 99:10–14.  
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conclusion, even if it is only a conclusion against making any other conclusion.  In a recent 

article, Itiel Dror asserts that inconclusive determinations may be the result of “over-reliance” by 

forensic examiners on the option of “decid[ing] not to decide.”  Itiel E. Dror & Glenn 

Langenburg, “Cannot Decide”: The Fine Line Between Appropriate Inconclusive 

Determinations Versus Unjustifiably Deciding Not to Decide, 64 J. Forensic Sci. 10, 11 (2019).  

Where there is sufficient information for concluding “identification” or “exclusion,” “[a]n 

inconclusive determination is an erroneous decision because the evidence does not support that 

decision.”  Id. at 13.  In the end, all that is known is that some examiners in these studies, taking 

these tests involving samples collected under carefully controlled circumstances, responded that 

the comparison was “inconclusive.”15 

Viewing these inconclusives as an error of some type greatly affects the overall error 

rates produced by the studies.  Focusing on the only two “open” studies, the Ames Laboratory 

study calculated a false positive error rate of 1.01%, while the Keisler study reported a false 

positive error rate of 0%.  If the inconclusives are considered as errors, however, the Ames 

Laboratory study’s error rate among different source comparisons soars to 34.76% while the 

Keisler study’s error rate rises to 20.14%.  Again, Dr. Scurich’s approach of treating 

inconclusives as false positives does not appropriately address the issue presented by 

inconclusives, but the large number of the inconclusives reported in the studies greatly reduces 

their persuasive force in establishing the ability of a firearms and toolmark examiner to make 

accurate source determinations.  Indeed, even Dr. Petraco acknowledged that the number of 

inconclusives increased uncertainty about calculations of the error rate, Petraco Test., May 13, 

                                                 
15 Additionally, it is important to note that inconclusives appear more frequently in open studies compared to closed 
and set-based studies, see PCAST Report at 109, and more frequently when the compared samples are true 
exclusions.  For example, the Ames Laboratory Study, at 16–17, reported 735 inconclusives for 2,178 true different-
source comparisons compared to only eleven for 1,090 possible true same-source comparisons.  The evidence and 
testimony presented in the hearing did not adequately account for these disparities.  
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2019, 26:10–12, while Mr. Weller testified that the questions surrounding inconclusives and the 

error rate calculation were, in his words, “not well studied,” Weller Test., May 14, 2019 (1), 

53:25–54:1. 

 

4. Conclusion 

Based on the basic design of the studies, the prevalence of closed-set studies, and the 

uncertain relationship in the open studies between inconclusives and the ultimate error rates, the 

undersigned was unable to conclude that the field has established a known or potential error rate 

with regard to the ability of a firearms and toolmark examiner to make a source determination.  

Dr. Petraco testified, and the government repeated several times in argument, that no studies 

refute the proposition that “firearms examiners can identify bullets or fired cartridge casings to 

particular guns with a high degree of accuracy.”  Petraco Test., May 13, 2019, 12:24–13:4.  This 

formulation of the issue turns both the scientific method and the Daubert burden of proof on 

their heads: instead, the question before the Court turns on whether the government can establish 

the foundational validity of the discipline, not whether the opposing party can prove a negative. 

 With regard to the proffered discipline, most of the studies on which the government 

relies involved closed-set designs that cannot provide an accurate accounting of the error rate.  

While the two studies that employ an open, independent comparison design could yield an 

accurate error rate measurement, neither was subjected to meaningful peer review, and both were 

plagued by a large number of “inconclusive” responses.  Under such circumstances, the Court 

cannot conclude that the government has established that this forensic discipline has established 

a “known or potential rate of error.”  See Motorola, 147 A.3d at 754 (citing Daubert, 509 U.S. at 

593–94).  While other studies being conducted now or in the future may change this conclusion, 
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the Court finds that this factor currently weighs against the admission of source attribution 

statements made by a firearms and toolmark examiner.  

 

D. Is there a standard controlling the technique’s operation? 

The fourth Daubert factor requires an inquiry into “the existence and maintenance of 

standards controlling the technique's operation.”  Motorola, 147 A.3d at 754 (quoting Daubert, 

509 U.S. at 593–94).  As described supra, the operative standard for firearms and toolmark 

identification is known as the “AFTE theory of identification,” which states that the examiner 

can make a conclusion of common origin when microscopic surface contours of the toolmarks 

are in “sufficient agreement.”  PCAST Report at 59–60 (citing Ass’n of Firearm and Tool Mark 

Examiners, Theory of Identification as it Relates to Tool Marks: Revised 43 AFTE J. 287 

(2011)).  Stated in full, the AFTE Theory of Identification reads as follows: 

1. The theory of identification as it pertains to the comparison of toolmarks 
enables opinions of common origin to be made when the unique surface of two 
toolmarks are in “sufficient agreement.” 

2. This “sufficient agreement” is related to the significant duplication of random 
toolmarks as evidenced by the correspondence of a pattern or combination of 
patterns of surface contours.  Significance is determined by the comparative 
examination of two or more sets of surface contour patterns comprised of 
individual peaks, ridges and furrows.  Specifically, the relative height or depth 
width, curvature and spatial relationship of the individual peaks, ridges and 
furrows within one set of surface contours are defined and compared to the 
corresponding features in the second set of surface contours.  Agreement is 
significant when the agreement in individual characteristics exceeds the best 
agreement demonstrated between toolmarks known to have been produced by 
different tools and is consistent with agreement demonstrated by toolmarks 
known to have been produced by the same tool.  The statement that “sufficient 
agreement” exists between two toolmarks means the agreement of individual 
characteristics is of a quantity and quality that the likelihood another tool could 
have made the mark is so remote as to be considered a practical impossibility. 

3. Currently the interpretation of individualization/identification is subjective in 
nature, founded on scientific principles and based on the examiner’s training and 
experience.  
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Id. 
As other courts have noted, and as the Defendant argues here, one of the primary 

challenges to firearms and toolmark identification stems from the methodology’s lack of 

objective criteria for examiners to use in determining a “match.”  See, e.g., Romero-Lobato, 379 

F. Supp. 3d at 1120.  Courts that have admitted firearms and toolmark identification testimony in 

the face of a Daubert challenge have found the standard articulated in the AFTE theory of 

identification sufficient.  See Johnson, 2019 U.S. Dist. LEXIS 39590, at *51, 2019 WL 1130258, 

at *17; Johnson, 2015 U.S. Dist. LEXIS 111921, at *10–11, 2015 WL 5012949, at *4; Ashburn, 

88 F. Supp. 3d at 247; Wrensford, 2014 U.S. Dist. LEXIS 102446, at *54–55, 2014 WL 

3715036, at *16.  However, the AFTE theory of identification has been sharply criticized by a 

number of other courts as “inherently vague,” Glynn, 578 F. Supp. 2d at 572; “inherently 

subjective,” Romero-Lobato, 379 F. Supp. 3d at 1121; and “either tautological or wholly 

subjective,” Green, 405 F. Supp. 2d at 114.  As one United States District Court Judge noted, 

“the AFTE Theory appears to be more of a description of the process of firearm identification 

rather than a strictly followed charter for the field.”  Monteiro, 407 F. Supp. 2d at 371. 

Both the NRC and PCAST lodged similar criticisms.  The NRC focused its critique on 

this lack of an objective comparison standard:  

AFTE has adopted a theory of identification, but it does not provide a specific 
protocol. . . . The meaning of “exceeds the best agreement” and “consistent with” 
are not specified, and the examiner is expected to draw on his or her own 
experience. This AFTE document, which is the best guidance available for the 
field of toolmark identification, does not even consider, let alone address, 
questions regarding variability, reliability, repeatability, or the number of 
correlations needed to achieve a given degree of confidence.  

2009 NRC Report at 155.  Calling this a “fundamental problem with toolmark and firearm 

analysis,” id., the NRC further stated, “even with more training and experience using newer 

techniques, the decision of the toolmark examiner remains a subjective decision based on 
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unarticulated standards and no statistical foundation for estimation of error rates.”  Id. at 153–54. 

And, more recently, PCAST criticized the AFTE standard as “circular.”  PCAST Report at 60.  

In this case, the evidence supports—and the undersigned agrees with—all of these 

assessments of the AFTE theory of identification.  By its own terms, it is a fundamentally 

subjective standard that can only be characterized as entirely tautological: an opinion of common 

origin can be rendered when the surfaces of the two examined items are in “sufficient 

agreement,” which exists not when some objective measure is satisfied, but when the examiner 

determines, based on her training and experience, that it would be a “practical impossibility” for 

the two items not to share a common origin.  In other words, this protocol permits the ultimate 

finding of “sufficient agreement” whenever an individual examiner concludes that she would be 

hard pressed (for reasons not specified in the governing standard) to find such similar markings 

on casings or bullets fired by different firearms.  Although AFTE has attempted to use terms like 

“sufficient agreement” to resemble terminology that one would find in an objective or scientific 

standard, in the end it simply leaves the determination of common origin to the standardless, 

undefined judgment of an individual examiner.  Therefore, under this so-called standard, the 

process for determining what constitutes a “match” lacks defined criteria; it is merely 

unconstrained subjectivity masquerading as objectivity. 

 Courts that have admitted this type of expert opinion testimony have responded to such 

criticisms about the standard’s subjective nature by correctly noting that “[t]he mere fact that an 

expert’s opinion is derived from subjective methodology does not render it unreliable.”  Romero-

Lobato, 379 F. Supp. 3d at 1120 (citing Ashburn, 88 F. Supp. 3d at 246–47; Cohen v. Trump, 

Case No.: 3:13-cv-2519-GPC-WVG, 2016 U.S. Dist. LEXIS 117059, at *35, 2016 WL 4543481, 
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at *11 (S.D. Cal. Aug. 29, 2016)).  Even the Romero-Lobato court, which found the lack of 

objective criteria to weigh against admissibility, explained:  

[Rule 702] does not impose a requirement that the expert must reach a conclusion via an 
objective set of criteria or that he be able to quantify his opinion with a statistical 
probability. Such requirements would, in most circumstances, exclude psychologists, 
physicians, and lawyers from testifying as expert witnesses. Of course, a litigant would 
be hard pressed to make a good faith argument that the methods used by mainstream 
medical and legal experts are unreliable under Daubert. 

379 F. Supp. 3d at 1120.  

Of course, expert witnesses in many fields testify to subjective opinions.  For example, an 

assessor testifying about home values would provide a subjective opinion about the value of a 

particular piece of property, but that assessor would be able to describe the basis of her opinion 

in objective terms, premised on a comparison with other properties that are similar in certain 

defined ways (such as the number of bedrooms, total square footage, or specific location), or on 

a general change in home values in a particular neighborhood since the last time the house was 

sold.  Such an opinion would ultimately be subjective in nature, but it would be grounded in 

objective criteria, the applicability of which can be analyzed, debated, and critiqued, and not 

simply on the assessor’s judgment, based on her experience, as to what the property is worth.  

Similarly, an expert in a medical malpractice case testifying about whether a doctor satisfied a 

particular standard of care would base her subjective opinion on objective criteria in the form of 

promulgated and practiced nationwide standards of care within that medical specialty and not in 

her personal opinion, based on her own training and experience, as to what that standard should 

be.  

The AFTE theory of identification is more subjective than such other examples of 

subjective opinions.  “[B]allistics comparison lacks defining standards to a degree that exceeds 

most other kinds of forensic expertise.”  Glynn, 578 F. Supp. 2d at 574.  Unlike the standards 
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underlying opinions in other fields, the AFTE theory provides no objective yardstick to support 

or explicate the expert’s opinion; instead, the expert is left to rely on her own thoughts and 

conclusions based only on the vagaries of her own training and experience.  An opinion that “the 

agreement in individual characteristics exceeds the best agreement demonstrated between 

toolmarks known to have been produced by different tools” and “the agreement of individual 

characteristics is of a quantity and quality that the likelihood another tool could have made the 

mark is so remote as to be considered a practical impossibility” relies entirely on subjective 

judgment, without any underlying objective criteria that the examiner must reference or apply.  

For all of these reasons, this fourth Daubert factor strongly militates against the admission of 

expert witness testimony in the field of firearms and toolmark analysis.  

 

E. To what degree is the technique accepted within the scientific community? 

The final enumerated Daubert factor—the “degree of acceptance within [a relevant] 

scientific community”—incorporates, at least to some extent, the Frye/Dyas principles that the 

general acceptance of theories speaks to their validity.  See Daubert, 509 U.S. at 594; see also 

Motorola, 147 A.3d at 754.  As stated in Daubert, “[w]idespread acceptance can be an important 

factor in ruling particular evidence admissible, and a known technique which has been able to 

attract only minimal support within the community may properly be viewed with skepticism.”  

509 U.S. at 594 (citation and internal quotation marks omitted).  Every published opinion 

evaluating the admissibility of firearms and toolmark evidence has found that the AFTE method 

enjoys general acceptance in the relevant community and that such acceptance weighs in favor of 

admissibility.  See, e.g., Romero-Lobato, 379 F. Supp. 3d at 1122; Johnson, 2019 U.S. Dist. 

LEXIS 39590, at *58, 2019 WL 1130258, at * 19; Johnson, 2015 U.S. Dist. LEXIS 111921, at 

*11, 2015 WL 5012949, at *4; Ashburn, 88 F. Supp. 3d at 247; Wrensford, 2014 U.S. Dist. 
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LEXIS 102446, at *45–46, 2014 WL 3715036, at *14; Taylor, 663 F. Supp. 2d at 1178.  

However, these precedents have generally limited the scope of the so-called “relevant 

community” to the specific community of firearms and toolmark examiners, or to those generally 

operating within the field of criminal forensics.  See Romero-Lobato, 379 F. Supp. 3d at 1122; 

Johnson, 2019 U.S. Dist. LEXIS 39590, at *58, 2019 WL 1130258, at *19; Johnson, 2015 U.S. 

Dist. LEXIS 111921, at *11, 2015 WL 5012949, at *4; Ashburn, 88 F. Supp. 3d at 247; Otero, 

849 F. Supp. 2d at 435. 

In the undersigned’s view, if Daubert, Motorola, and Rule 702 are to have any meaning 

at all, courts must not confine the relevant scientific community to the specific group of 

practitioners dedicated to the validity of the theory—in other words, to those whose professional 

standing and financial livelihoods depend on the challenged discipline.  As Judge Jon M. 

Alander of the Superior Court of Connecticut aptly stated, “[i]t is self evident that practitioners 

accept the validity of the method as they are the ones using it.  Were the relevant scientific 

community limited to practitioners, every scientific methodology would be deemed to have 

gained general acceptance.”  Terrell, 2019 Conn. Super. LEXIS 827, at *14, 2019 WL 2093108, 

at *4.  Indeed, in other forensic science fields, techniques and methods that had gained “general 

acceptance” among practitioners have been deemed unreliable and have been excluded as a 

result of Daubert challenges.  See, e.g., United States v. Saelee, 162 F. Supp. 2d 1097, 1101–05 

(D. Alaska 2001) (forensic handwriting analysis).   

Here, the government failed to show general acceptance outside of the field of firearms 

and toolmark practitioners of the theory that an examiner can microscopically analyze individual 

toolmarks on a cartridge casing or bullet and reach a reliable conclusion that a particular firearm 

fired that particular cartridge casing or bullet.  The conclusions of the NRC and PCAST reports 
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indicate that the wider academic and scientific community does not necessarily generally accept 

this theory.  With the majority of studies published by and for the review of professional firearms 

and toolmark examiners, there is currently insufficient evidence that this methodology is 

generally accepted as proven, established, or validated—a factor that weighs against 

admissibility. 

 

F. A balancing of these factors requires that the expert be constrained to testify only 
that the recovered firearm cannot be excluded as the source of the recovered 
casing. 

In weighing and applying these factors pursuant to Daubert, Motorola, and Rule 702, the 

Court found that—particularly in light of the inability of the published studies to establish an 

error rate, the absence of an objective standard for identification, and the lack of general 

acceptance of the foundational validity of the field outside of the community of practitioners 

within the field—reliable principles and methods do not adequately support the theory that a 

firearms examiner can identify a particular firearm as having fired a particular bullet or cartridge 

casing.  Accordingly, the Court will not permit Mr. Coleman, the firearms examiner who 

conducted the comparison in the above-captioned case, to testify in the form of such a source 

attribution statement.  Again, in light of the state of the evidence presented here, a conclusion 

that a particular firearm was the source of a particular bullet or cartridge casing does not yet find 

support in sufficiently reliable principles and methods.  

Such a conclusion, however, does not require the exclusion of all specialized opinion 

testimony in the area of firearms and toolmark examination, nor does it equate to a finding that 

the entire discipline lacks foundational reliability.  As such, the Court denied Defendant’s 

request to exclude Mr. Coleman’s testimony in its entirety.  The defense has not challenged the 

general theory that tools used to create firearms leave accidental or incidental toolmarks on the 
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firearms, and that those toolmarks leave impressions that can be discerned on the contours of the 

bullets and cartridge casings discharged through the firearm; based on the evidence before it, the 

Court found that reliable principles support this theory, at least at that stated level of generality.  

Nor did the defense challenge the reliability of the basic method used by Mr. Coleman and other 

firearms examiners, i.e., the use of a comparison microscope to observe these marks on bullets 

and cartridge casings.  In addition, reliable principles permit a conclusion that a firearm cannot 

be excluded as the source of a recovered casing or bullet; indeed, this limited conclusion is 

supported by the reliable principle that firearms leave toolmark impressions on discharged 

cartridge casings and the reliable method of viewing those impressions under a comparison 

microscope.  As the defense acknowledges, such a conclusion does not imply a particular 

statistical weight, and furthermore, it does not stray into territory unsupported by reliable 

principles and methods, such as a conclusion that a firearm “matches” or was the source of a 

particular casing.  

Accordingly, the Court ruled that the government’s proffered expert, Mr. Coleman, may 

testify and give general specialized opinion testimony in this case.  Mr. Coleman may describe 

the work he performed and the comparisons he made; he may describe the basis of his 

conclusion regarding the physical consistency of the toolmarks that he observed; and he may 

make, as the Defendant concedes, a comparison of the samples based on class characteristics.  In 

sum, Mr. Coleman may conclude that based on his examination and the consistency of the class 

characteristics and microscopic toolmarks, the recovered firearm cannot be excluded as the 

source of the cartridge casing found on the scene of the alleged shooting—in other words, that 

the firearm may have fired the recovered casing.  Mr. Coleman may not state an ultimate 

conclusion in stronger terms.  Similarly, Mr. Coleman will be precluded at any point in his 
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testimony from stating that individual marks are unique to a particular firearm or that observed 

individual characteristics can be used to “match” a firearm to a piece of ballistics evidence.  

In fashioning this ruling, the Court found that the government’s alternative proposals for 

expressing Mr. Coleman’s opinion did not adequately address the concerns raised by the Daubert 

factors.  The government’s proffer that Mr. Coleman could testify that, based on his training and 

experience, he believes that the recovered cartridge casing was fired from the recovered gun, 

represents no improvement over a simply-stated opinion that a recovered casing was fired from a 

particular gun, even if Mr. Coleman also expressed his opinion with the limitations on certainty 

statements imposed by the Court of Appeals.  In this alternative, the expert would be 

characterizing his opinion as his own personal opinion—as any expert must—but would still be 

making a source attribution statement not sufficiently supported by reliable principles and 

methods.  

Similarly, the Court strongly disagrees with the government that cross-examination could 

cure any reliability issues created by a source attribution statement.  Of course, the Daubert 

decision recognized, and other courts have noted, that “[v]igorous cross-examination, 

presentation of contrary evidence, and careful instruction on the burden of proof are the 

traditional and appropriate means of attacking shaky but admissible evidence.”  509 U.S. at 596; 

see also Motorola Inc., 147 A.3d at 754.16  While cross-examination may often play such a role, 

this discipline and the disputes surrounding it seem far too complex for a series of questions on 

cross-examination to allow a full understanding of the limitations of the field.  Indeed, a full 

                                                 
16 Some cases have premised findings of the ability of cross examination to illuminate questions regarding the 
foundational validity of this discipline on the supposed simplicity of the issues involved.  “These weaknesses [in the 
methodology of toolmark identification] are also not particularly complicated or difficult to grasp, and thus are 
likely to be understood by jurors if addressed on cross-examination.”  Johnson, 2019 U.S. Dist LEXIS 39590, at 
*58, 2019 WL 1130258, at *19; see also Johnson, 2015 U.S. Dist. LEXIS 111921, at *8, 2015 WL 5012949, at *3.  
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exploration of the issues surrounding the reliability of this evidence in the present case required 

several days of testimony from multiple expert witnesses, close evaluation of numerous applied-

science studies, exploration into the studies’ design and methodology and the problems arising 

therefrom, and advocacy by counsel on each side specially tasked with litigating forensic science 

issues.  It would be fanciful to conclude that the normal adversarial process would enable a lay 

jury to adequately understand these issues, and it is similarly unrealistic to conclude that the 

average attorney in the average trial would be able to raise these issues in front of the jury in this 

fashion, particularly when this issue would be one among many issues to be presented to the jury 

in a trial.  Ultimately, Judge Rakoff’s characterization in Glynn captures the essence of this issue:  

[O]nce expert testimony is admitted into evidence, juries are required to evaluate 
the expert’s testimony and decide what weight to accord it, but are necessarily 
handicapped in doing so by their own lack of expertise.  There is therefore is [sic] 
a special need in such circumstances for the Court, if it admits such testimony at 
all, to limit the degree of confidence which the expert is reasonably permitted to 
espouse. 

578 F. Supp. 2d at 571.  

For all of these reasons, the government’s expert may testify that based on his 

examination, the recovered firearm cannot be excluded as the source of the cartridge casing 

found on the scene of the alleged shooting.  This formulation of the expert’s opinion is limited to 

the principles and methodologies which the evidence supports as sufficiently reliable.  Any 

statements by the expert involving more certainty regarding the relationship between a casing 

and a firearm would stray into territory not presently supported by reliable principles and 

methodology.  
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IV. COHERENCE WITH RECENT DISTRICT OF COLUMBIA COURT OF 
APPEALS PRECEDENTS 
 
The Court of Appeals issued its opinion in Williams II after the Daubert hearing was held 

in this case.  Upon request of the Court, both parties filed additional pleadings to address what, if 

any, effect Williams II should have on the Court’s present determination.   

 After his conviction for first-degree felony murder while armed and other related 

offenses, Marlon Williams appealed his convictions—arguing, inter alia, that the trial court 

should not have permitted the government’s firearms examiner to testify, based on pattern-

matching, that the gun recovered from Mr. Williams’s apartment was the murder weapon.  

Williams II, 210 A.3d at 737 (citing Williams v. United States (Williams I), 130 A.3d 343, 345, 

347 (D.C. 2016)).  At trial, the examiner testified that he microscopically examined the markings 

on three bullets recovered from the decedent’s vehicle and that they matched the markings on the 

bullets test fired from the gun recovered from Mr. Williams’s apartment.  Williams II, 210 A.3d 

at 738.  The expert further opined, “these three bullets were fired from [the recovered] firearm.”  

Id.  On re-direct, the examiner also testified that he had no “doubt in [his] mind” that the 

recovered bullets were fired from the recovered gun.  Id.  The Court of Appeals initially affirmed 

Mr. Williams’s convictions, holding there had yet to be any precedent in the District of 

Columbia “limit[ing] a toolmark and firearms examiner’s testimony about the certainty of his 

pattern-matching conclusions.”  Williams I, 130 A.3d at 347–48.  On re-hearing, and relying on 

its intervening decision in Gardner, the Court of Appeals subsequently held it was error to allow 

the examiner to provide “unqualified opinion testimony that purports to identify a specific bullet 

as having been fired by a specific gun via toolmark pattern matching.”  Williams II, 210 A.3d at 

742–43.  In Gardner, the Court of Appeals had held that “a firearms and toolmark expert may 

not give an unqualified opinion, or testify with absolute or 100% certainty, that based on 
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ballistics pattern comparison matching a fatal shot was fired from one firearm, to the exclusion 

of all other firearms.”  140 A.3d at 1177.  The Court of Appeals did note, however, its decision 

allowed examiners to “offer an opinion that a bullet or shell casing was fired by a particular 

firearm,” just not with “absolute or 100% certainty.”  Id. at 1184 n.19.   

 Williams II appears to extend, or at least clarify, the Court of Appeals’ holding in 

Gardner, even if not resolving the apparent contradiction between the language that appears in 

the text and in footnote 19 of the earlier case.  See Williams II, 210 A.3d at 740–43.  Not only 

does Williams II prohibit source attribution statements made with certainty, but it also prohibits 

any statement that conveys a “match” without sufficient qualification.  See id. at 742–43.  In 

Gardner, the “unqualified opinion” admitted in error was simply that the bullet recovered from 

the decedent’s body and cartridge casing recovered from the crime scene were fired from the 

recovered firearm.  140 A.3d at 1182.  The testimony was, “[i]n essence,” that “[the recovered 

gun] was the murder weapon.”  Id.  On re-direct, the examiner reiterated his opinion by stating 

the recovered bullet “was fired from the pistol.”  Id.  Similarly, in Williams II, the examiner 

concluded, “these three bullets were fired from this firearm.”  210 A.3d at 738.17  The Court of 

Appeals disparaged the government’s argument—repeated as one of the bases of the post-

hearing briefs filed in this case—that Gardner’s limitation on firearms and toolmark testimony 

only applies to certainty statements.  See Williams II, 210 A.3d at 740.  In sum, Williams II 

barred “unqualified” statements of “match” and source attribution.  Id. at 742–43.  The Court of 

Appeals failed, and thought it unnecessary, to address what type of qualification could make 

such a statement admissible.  Id. at 741–42 (“We ultimately conclude that we need not resolve 

                                                 
17 On re-direct, the examiner said more about the uniqueness of the markings of the recovered firearm, Williams II, 
210 A.3d at 738, but the Court of Appeals’ ruling did not turn on the examiner’s additional statements,  cf. id. 
(“[W]e conclude that it was error to admit the examiner’s opinion testimony, based on pattern matching, that the gun 
recovered from Mr. Williams's apartment was the murder weapon.”).   
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the ambiguity of Gardner’s footnote 19 in this case where the firearms and toolmark examiner 

not only testified, like the examiner in Gardner, that a specific bullet could be matched to a 

specific gun, but also that he did not have “any doubt” about his conclusion.”).  Judge Catharine 

Easterly indicated in her concurrence, however, that an examiner might be able to testify that a 

specific bullet was fired by a specific gun if he could “reliably qualify” his opinion with a 

“verifiable error rate.”  Id. at 746 (Easterly, J., concurring).   

 The extent to which these cases should affect the Court’s decision seems a bit unclear.  

Williams II, like Gardner before it, reviewed trials that occurred in the pre-Motorola era, but 

nonetheless invoked the language of reliability in a manner more consistent with Daubert and 

Rule 702 than Frye and Dyas.  See Williams II, 210 A.3d at 742.  Although the Court’s present 

decision has been made pursuant to Daubert and Rule 702, it restricts the firearms examiner’s 

testimony such that he may not make a source attribution statement connecting the firearm and 

cartridge casing.  This ruling fully comports with, and may even be compelled by, the strictures 

imposed by Williams II and other relevant precedent.18 

 

 For these reasons, as well as any others stated on the record in open court on August 8, 

2019, Defendant’s Motion has been GRANTED IN PART and DENIED IN PART. 

 

 

                                                 
18 Although not addressed by this Memorandum Opinion, Mr. Tibbs also challenges whether Mr. Coleman reliably 
applied the AFTE method in this case.  Based on the Court’s present understanding of this aspect of Defendant’s 
argument, this challenge would only be appropriate if Mr. Coleman were permitted to testify to a “match” (i.e., that 
the recovered cartridge casing was fired from the recovered firearm).  That, of course, is not the case; Mr. Coleman 
is restricted to testifying to his work, his observations, and the ultimate conclusion that the recovered firearm cannot 
be excluded as the source of the cartridge casing.  It is not evident to the Court that the Defendant’s argument 
applies to Mr. Coleman’s application of the methodology given the restriction on any ultimate conclusion he would 
render.  Accordingly, Defendant’s Motion as it relates to Mr. Tibbs’s as-applied challenge is denied as moot.  
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