FORENSIC SCIENCE AND CAPITAL PUNISHMENT REFORM:

AN

"INTELLECTUALLY HONEST" ASSESSMENT

by Craig M. Cooley*

[W]hen liberty hangs in the balance-and, in the case of the defendants facing the death penalty, life itself-the standards should be
higher than were met in this case, and than have been imposed across
the country. The more courts admit this type of toolmark evidence
without requiring documentation, proficiency testing, or evidence of
reliability, the more sloppy practices will endure; we should require
1
more.
This case and the few empirical studies that we have reinforce Justice
O'Connor's view that the system is allowing some innocent defendants
to be executed

. .

. High on the list of the causes for mistakes are the

kinds of errors we see in this case: the misinterpretation or abuse of
2
scientific evidence[.]

INTRODUCTION

According to federal district judge William K. Sessions III, "capital punishment is under siege." 3 Boyce F. Martin Jr., a federal appellate judge, went even further when he declared that "the death
penalty in this country is arbitrary, biased, and so fundamentally
* Staff Attorney, The Innocence Project, 100 Fifth Avenue, 3rd Floor, New York, New
York 10011; J.D., Northwestern University School of Law, M.S. (Forensic Science), University of
New Haven, B.S. (Psychology), University of Pittsburgh. Mr. Cooley can be contacted via email
at law forensic@yahoo.com or through his website, www.law-forensic.com. The author would
like to thank Mike McGrath, Brent Turvey, and Tiffany Murphy for their insightful edits and
suggestions. The author would also like to thank the George Mason University School of Law
Civil Rights Law Journal for its cite checking and edits. Any errors or omissions can, as always,
be placed squarely on the author.
I United States v. Green, 405 F. Supp. 2d 104, 109 (D. Mass. 2005).
2 House v. Bell, 386 F.3d 668, 708 (6th Cir. 2004) (en banc) (Merritt, J., dissenting). See
also Murray v. State, 838 So. 2d 1073, 1088 (Fla. 2002) (Anstead, C.J., concurring) ("Surely, if
there is one category of legal cases in which we should be certain that these important [forensic]
testing and evaluation protocols are followed, it is in death cases.").
3 United States v. Fell, 217 F. Supp. 2d 469, 490 (D. Vt. 2002) (holding the Federal Death
Penalty Act unconstitutional), rev'd, United States v. Fell, 360 F.3d 135 (2d. Cir. 2004).
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flawed at its very core that it is beyond repair."4 Considering the content and authors of these comments, one must question whether the
perceived impenetrability of capital punishment's armor is slowly
eroding. The Supreme Court's recent capital punishment jurisprudence has only reinforced this reasonable inference.' Although the
politics of death are clearly changing for the better,6 there are still

nearly forty death penalty systems, which are in critical condition,
operating throughout United States.7

Consequently, the United

States is at a crossroads regarding whether it wishes to endorse or
4 Moore v. Parker, 425 F.3d 250, 268 (6th Cir. 2005) (Boyce, J., dissenting). See also United
States v. Sampson, 275 F. Supp. 2d 49, 56 (D. Mass. 2003) ("[I]n the past decade substantial
evidence has emerged to demonstrate that innocent individuals are sentenced to death, and
undoubtedly executed, much more often than previously understood."). The United States Senate also acknowledged the problems associated with our nation's capital punishment systems.
According to a 2002 Senate report, "[r]ecent exonerations of inmates awaiting capital punishment or serving lengthy prison sentences have cast doubt on the reliability of the criminal justice
system." S. Rep. No. 107-315, at 7 (2002). United States Supreme Court Justices, in their individual capacity, have expressed concern as to whether the capital punishment system is fairly
implemented. See John Paul Stevens, Address to the American Bar Association, Thurgood Marshall Awards Dinner, Chicago, III., Aug. 6, 2005, available at http://www.supremecourtus.gov/
publicinfo/speeches/sp_08-06-05.html; William J. Brennan, Jr., Neither Victims Nor Executioners,
8 NOTRE DAME J.L. ETHics & PUB. POL'Y 1 (1994).
5 See Brewer v. Quarterman, 127 S.Ct. 1706 (2007); Smith v. Texas, 127 S.Ct. 1686 (2007);
Abdul-Kabir v. Quarterman, 127 S.Ct. 1654 (2007); Hill v. McDonough, 126 S.Ct. 2096 (2006);
House v. Bell, 126 S.Ct. 2064 (2006); Rompilla v. Beard, 545 U.S. 374 (2005); Miller-El v.
Dretke, 545 U.S. 231 (2005); Deck v. Missouri, 544 U.S. 622 (2005); Roper v. Simmons, 543 U.S.
551 (2005); Smith v. Texas, 543 U.S. 37 (2004); Tennard v. Dretke, 542 U.S. 274 (2004); Nelson v.
Campbell, 541 U.S. 637 (2004); Wiggins v. Smith, 539 U.S. 510 (2003); Miller-El v. Cockrell, 537
U.S. 322 (2003); Atkins v. Virginia, 536 U.S. 304 (2002); Ring v. Arizona, 536 U.S. 584 (2002);
Williams v. Taylor, 529 U.S. 362 (2000).
6 See Charles S. Lainer & James A. Acker, Capital Punishment, The Moratorium Move-

ment, and Empirical Questibns: Looking Beyond Innocence, Race, and Bad Lawyering in Death
Penalty Cases, 10 PSYCHOL. PUB. POL'Y & L. 577, 579-84 (2004) (discussing state and federal
initiatives aimed at reforming death penalty statutes); Douglas A. Berman, Addressing Capital
Punishment Through Statutory Reform, 63 OHIo ST. L.J. 1, 4 (2002) ("[E]lected politicians and
the general public have been closely scrutinizing and significantly questioning our criminal justice system's embrace of this ultimate punishment."). In a three-month span in 2002, two federal
district court judges declared the Federal Death Penalty Act unconstitutional. See United States
v. Quinones, 205 F. Supp. 2d 256 (S.D.N.Y. 2002), rev'd, 313 F.3d 49 (2d Cir. 2002); United
States v. Fell, 217 F. Supp. 2d 469 (D. Vt. 2002), vacated, 360 F.3d 135 (2d Cir. 2004). State
officials have stepped into the capital punishment fray-most notably former Illinois Governor
George Ryan. By now, Governor Ryan's moratorium, pardons, and commutations are legendary. See Steve Mills & Maurice Possley, Ryan to Pardon 4 on Death Row; Men Say They Were
Tortured by Chicago Police, Cm. TRIB., Jan. 10, 2003, at 1; Maurice Possley & Steve Mills, Clemency for All, CH. TRIB., Jan. 12, 2003, at 1.
7 Currently, thirty-eight states have the death penalty. See Death Penalty Info. Ctr., Fact
Sheet, http://www.deathpenaltyinfo.orgiFactSheet.pdf (last visited Jan. 29, 2006).
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eradicate capital punishment. Considering the fact that capital punishment offers a unique political tool for ambitious politicians, it is fair
to assume the death penalty system will be in business for years to
come in the United States.8 Accordingly, the only alternative is
reform. Capital punishment reform, at least from the guilt/innocence
perspective, must begin and end with one objective-accuracy. Is the
system ultimately executing the actual perpetrator(s) in the overwhelming majority, if not every, case? Nothing less than perfection is
acceptable because the "quintessential miscarriage of justice is the
execution of a person who is entirely innocent."9 Accordingly,
demanding absolute precision is a legitimate, if not a categorical,
expectation if capital punishment reform is to be taken seriously or
have a real impact.'"
From former Massachusetts Governor Mitt Romney's perspective, it is with this fundamental necessity of perfection where forensic
science enters into the capital punishment fray. Curious as to whether
it would be advantageous for Massachusetts to reinstitute capital punishment," Governor Romney followed former Illinois Governor
George Ryan's lead and assembled a blue ribbon panel of experts to
ascertain whether it would be realistic to construct a "foolproof" capital punishment system. 2 To create a failsafe death penalty system,
Governor Romney instructed his Council Members to place "strong
emphasis on the use of scientific evidence to help establish the defenE. ZIMRING & GORDON HAWKINS, CAPITAL PUNISHMENT AND THE AMER143 (1986) ("[P]olitical culture rather than public opinion apparently determines
the passage of death penalty legislation and the occurrence of executions.").
9 Schlup v. Delo, 513 U.S. 298, 324-25 (1995). As the Supreme Court has frequently
emphasized, "In capital cases the finality of the sentence imposed warrants protections that may
or may not be required in other cases." Ake v. Oklahoma, 470 U.S. 68, 87 (1985) (Burger, C.J.,
concurring).
10 "Where life is to be taken, there must be no avoidable error of law or uncertainty of
fact." Louisiana ex rel. Francis v. Resweber, 329 U.S. 459, 472 (1947) (Burton, J., dissenting). See
also Furman v. Georgia, 408 U.S. 238, 316 (1972) (plurality opinion) (Marshall, J., concurring)
("While this fact cannot affect our ultimate decision, it necessitates that the decision be free from
any possibility of error.").
11 For the history of the death penalty in Massachusetts, see Alan Rogers, "Success-At
Long Last:" The Abolition of the Death Penalty in Massachusetts, 1928-1984, 22 B.C. THIRD
WORLD L.J. 281 (2002); Brian Hauck et al., Capital Punishment Legislation in Massachusetts, 36
HARV. J. ON LEGIS. 479 (1999).
12 See GOVERNOR'S COUNCIL ON CAPITAL PUNISHMENT 4 (2004). Governor Ryan's panel
members wrote the most comprehensive report ever regarding.capital punishment reform. See
8

See

FRANKLIN

ICAN AGENDA

GOVERNOR'S

COMMISSION ON CAPITAL PUNISHMENT

(2002).
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dant's guilt."1 3 Two of the Council Member's recommendations dealt

specifically with forensic evidence.
The Council Members' sixth recommendation suggested that,
before a jury can sentence a capital defendant to death, "the jury
should be required to find that there is conclusive scientific evidence

(i.e., physical or other associative evidence), reaching a high level of
scientific certainty, that connects the defendant to either the location
of the crime scene, the murder weapon, or the victim's body, and that
strongly corroborates the defendant's guilt of capital murder."1 4
The Council Members' eighth recommendation suggested that

the Massachusetts Supreme Judicial Court appoint an Independent
Scientific Review ("ISR") Board to conduct a "thorough review of the
collection, handling, evaluation, analysis, preservation, and interpretation of" the forensic evidence, which conclusively established the

defendant's guilt, only if the jury convicted and sentenced the defendant to death. 5
To gauge the utility and/or shortcomings of the Council Members'

report, Joseph Hoffman, co-chair of Governor Romney's Council on
Capital Punishment and Indiana University law professor, brought
together some of the brightest and most experienced legal and forensic practitioners to discuss the Council Members' recommendations
during the fall of 2004. The conference consisted of four different
panels which examined various issues such as: death eligibility, capital

juries, the role of scientific evidence, and post-conviction review. The
13 Id. According to Governor Romney, just as "science has been able to establish the innocence of those who have been deemed guilty in the past, science is also able to determine
whether or not there is true guilt involved with a particular charge." National Public Radio,
Governor Mitt Romney Announces Plan to Reintroduce the Death Penalty in Massachusetts, All
Things Considered, May 3, 2004 (quoting Governor Romney), availableat http://www.npr.org/
templates/story/story.php?storyld=1869216.
14 GOVERNOR'S COUNCIL, supra note 12, at 20. The Council Members' report goes on to
note while DNA is the "current benchmark for the kind of 'physical or associative evidence' that
can satisfy this recommendation," other forms of physical evidence "may be capable of providing conclusive associations of suspects, victims, crime scenes, and/or the implements of crime."
Id. The Council Members' report suggests that "some footwear impressions, tire impressions,
tool marks, firearms-related impressions, and other physical pattern matches" could possibly be
the other forms of "physical or associative evidence" capable of conclusively establishing a capital defendant's guilt. Id.
15 Id. at 23-24. Moreover, the ISR would be "completely independent ...
of the adversarial forces of the prosecution and defense, but also independent of the existing investigative
structures of police crime laboratories, medical examiner offices, and forensic-service providers."
Id. at 24.
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scientific evidence panel consisted of Dr. Frederick R. Bieber,16 Dr.
Carl M. Selavka," Jeffrey Pokorak,1 8 and the author of this Article.
During the panel discussion, the author focused on several issues
supporting his thesis that the forensic science system cannot presently
rehabilitate the death penalty in Massachusetts (or elsewhere, for that

matter). The author specifically highlighted the following problems:
1) the numerous crime lab problems; 2) the increasing number of
wrongful or overturned convictions where forensic science played a
significant role; 3) the mounting evidence suggesting that forensic
examiners are not adequately trained and how scientific incompetence
produced injustices; 4) the lack of science in forensic science (i.e., certain techniques such as fingerprinting are not based on legitimate scientific principles); 5) Governor Romney's affinity for forensic science
was most likely affected by the "CSI-effect" and the work of the
numerous Innocence Projects across the country; 9 6) the lack of preventative measures in forensic science which account for and minimize
observer effects (i.e., subconscious effects on the examiner); 7) how
the standardless and highly subjective nature of forensic examinations
renders them very susceptible to an assortment of errors, particularly
those caused by subconscious observer effects; 8) the forensic science
community is economically bankrupt and that its insolvency has led to
16 Dr. Beiber is a geneticist from Harvard Medical School and DNA consultant to the FBI.
See http://labmed.bwh.harvard.edu/pathologyFaculty/FrederickBieber.htm (last visited July 31,
2007).
17 Dr. Selavka is the Director of the Massachusetts State Police Crime Lab System. See
http://www.ifri.fiu.edu/seminars/selavka.html (July 31, 2007). As noted infra, Dr. Selavka
resigned in March 2007. See infra note 109.
18 Mr. Pokorak is an experienced capital defense attorney from Suffolk University School
of Law. See http://www.law.suffolk.edu/faculty/directories/faculty.cfm?InstructorlD=45 (last visited July 31, 2007).
19 With respect to the Innocence Projects, however, the author noted fundamental differences between rendering inclusionary decisions and exclusionary decisions. In particular, the
author explained that inclusionary decisions require base rate data regarding certain physical or
genetic characteristics. The "social science literature defines a base rate as a proportion-the
relative frequency with which an event occurs or an attribute is present in some reference population." Jonathan J. Koehler, When do Courts Think Base Rate Statistics are Relevant?, 42
JURIMETRICS J. 373, 374 (2002). For a straightforward conversation of base rates in the polygraph context, see State v. Porter, 698 A.2d 739, 767 n.53 (Conn. 1997). For example, base rate
data may provide data regarding how many Californians are over sixty-five or how many
National Football League players were arrested in a given year. In the forensic science context,
base rate data may provide information on how often a particular friction ridge fingerprint pattern appears in the human population. Likewise, it may provide data on how many murderers
posed their victims after they killed them. Such data does not currently exist in any of the
forensic identification fields except DNA.
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highly questionable crime lab practices, unfit examiners, and miscarriages of justice.2u
Dr. Bieber attacked these observations, research, and analysis as
follows:
I'd like to go back to Craig's comments because I think, while I may
not disagree with some of his concerns about the state of affairs in
science as it's applied to forensic investigations, I think that's precisely
why we have these recommendations in the report. I would disagree
with your categorization that the Council's report has an over-reliance
on, on what you're calling forensic science. I think, in fact, we have
established a requirement that it be there and that it be done correctly. And just for the record, I feel like I must quote from our document with, within the context of this requirement. And I'm quoting
from Page 20. Not all physical or associative evidence will be capable
of satisfying this requirement of conclusive evidence reaching the level
of scientific certainty that adequately connects the defendant to the
crime. Moreover, not all individual cases will involve evidence of sufficient quantity or quality to meet this requirement. So we, we understand this point that, that you're driving home, I think, as well as any
group could, and we have addressed it to the best of our ability.
So I, I think clearly, it is, science is a moving target, as you point out.
But I must remind the audience that these same techniques that Carl's
lab applies in the investigation of serious criminal acts are used everyday by us in the hospital to determine what patient gets what bone
marrow sample for treating leukemia or lymphoma. When we reunite
the victims of our soldiers coming home everyday at the, at the Air
Force Mortuary in Dover, Delaware, these same techniques are used
for reunification of families and the soldiers, in the World Trade
Center, in the genocide going on in Europe and the Sudan.
So it seems to me that part of you, Craig, is wanting to butter the
bread on only one side. You'll be happy to use it when it exculpates
your, your client. But when it includes him you seem to be stepping

20 Transcripts of Scientific Evidence Panel Discussion (Sept. 9, 2004) (transcripts on file
with author). For a condensed version of the author's comments, see Craig M. Cooley, Forgettable Science or Forensic Science?, 80 IND. L.J. 80 (2005).
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back. And I don't think that's, I don't think that's intellectually
21

honest.

This Article addresses two important issues. First, due to the limited time each panel member received, the author feels obligated to

thoroughly explain the issues raised during the panel discussion and
address other issues not raised due to time constraints. Second, this
Article addresses Dr. Bieber's response to the author's comments.

Dr. Bieber's comments require an in-depth reply to clarify the valid
and "intellectually honest" concerns being expressed about forensic
science, forensic examiners, and crime laboratories.
While Council Members should be commended for their incredible amount of work, Governor Romney's directive to construct a

forensically-dependent, "foolproof" death penalty system is misplaced, particularly at this juncture, considering the numerous crime
lab problems (across the country and especially in Massachusetts) and
the lack of funding.22 As the author recently argued elsewhere: "[W]e
have a broken system (the forensic science system) attempting to support another broken system (the death penalty system)., 23 Accordingly, because capital cases require and demand perfection, something
the forensic science community cannot presently offer, a capital system premised on forensic evidence, examiners, and labs will inevitability falter from the outset. Thus, if "the criminal justice system wishes
not to execute innocent individuals, the forensic science community's

...shortcomings must [first] be addressed and rectified.

'2

21 Transcripts of Scientific Evidence Panel Discussion, supra note 20 (quoting Dr. Bieber)
(emphasis added). For a condensed version of Dr. Bieber's comments, see Fredrick R. Bieber,
Ethics, Science, and the Law of Capital Punishment, 80 IND. L.J. 69 (2005).
22 Governor Romney's emphasis on reinstating capital punishment in Massachusetts comes
at a dubious time given the rash of wrongful and overturned convictions in Massachusetts. See
SAMUEL R. GROSS, EXONERATIONS IN THE UNITED STATES 1989 THROUGH 2003 30 (2004)
(since 2000 twelve previously convicted defendants have been exonerated by either DNA evidence or by other means). The most recent, most discussed, and most relevant in regards to this
article is Stephen Cowans' wrongful conviction. Mr. Cowans was wrongly imprisoned for six
years after being convicted of attempted murder of a Boston police officer. Cowans' faulty conviction resulted, in large part, from a misidentified fingerprint. See Jennifer L. Mnookin, A Blow
to the Credibility of FingerprintEvidence, BOSTON GLOBE, Feb. 2, 2004, at A14 (discussing Cowans' wrongful conviction and the fallibilities of fingerprint evidence).
23 Craig M. Cooley, Reforming the ForensicScience Community to Avert the Ultimate Injustice, 15 STAN. L. & POL'Y REV. 381, 387 (2004).
24 Id.
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This Article debunks three widely-held assumptions about forensic science. Part I rejects the assumption that forensic science is premised on methodical investigations by showing, via case illustrations,
how time constraints, shoddy work, and poor funding play out in the
field. Part II analyzes the assumption that real science is being practiced in forensic science, concluding that, in reality, the "science"
involved is questionable at best and illusory at worst. Finally,. Part III
challenges the assumption that forensic scientists are actually. per-

forming scientific investigations, and shows that many forensic .science
practitioners are not actually scientists. The Article concludes that,

given the forensic science community's current state of. disarray, it is
dangerous to assume that forensic science can and will cure the innumerable problems which infect the capital punishment system.
I.

ASSUMPTION #1-METHODICAL INVESTIGATIONS: SCIENCE
REQUIRES TIME, METICULOUSNESS, AND FUNDING-THREE
INGREDIENTS CONSPICUOUSLY ABSENT IN FORENSIC
SCIENCE

[M]ost... crime labs lack sufficient numbers of trained forensic scientists... State and local governments with shrinking budgets lack adequate resources to hire trained scientists. Even when funds are
available, there is an insufficient pool of qualified forensic scientists to
hire. This is due in part to the fact that some colleges that offer
degrees in forensic do not have curriculums that include basic science
courses necessary for this occupation. 25

Law and science have fundamentally different beliefs and objectives. 26 Law places great emphasis on prompt decisions, finality, and
25 NAT'L INST. OF JUST., REPORT TO THE ATTORNEY GENERAL ON DELAYS IN FORENSIC

DNA ANALYSIS 2 (2003), available at http://www.ncjrs.gov/pdffilesl/nij/199425.pdf (last visited
June 16, 2007). See also STATUS AND NEEDS OF FORENSIC SCIENCE SERVICE PROVIDERS: A
REPORT TO CONGRESS 4 (2006), available at http://www.aafs.org/pdfJ180 / 20day /20study.pdf
(last visited June 16, 2007) ("Manpower shortages are the biggest concern of the forensic science
community and directly impact on the ability of crime laboratories to address casework
backlogs.") [hereinafter Status Report].
26 The late U.S. Supreme Justice Harry Blackmun commented on this distinction: "It is
true that open debate is an essential part of both legal and scientific analyses. Yet there are
important differences between the quest for truth in the courtroom and the quest for truth in the
laboratory. Scientific conclusions are subject to perpetual revision. Law, on the other hand,
must resolve disputes finally and quickly." Daubert v. Merrill Dow Pharmaceuticals, 509 U.S:
579, 596-97 (1993).
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accuracy.27 Science, on the other hand, focuses on the lone aspect of
accuracy.2 8 Similarly, while the law emphasizes process, science
stresses progress.29 Given these opposing philosophies and purposes,

it is understandable why lawyers and scientists work under different
timelines when confronted with disputes. Given the law's desire for
speedy resolutions, the time allotted to lawyers to resolve disputes is
brief. Accordingly, legal inquiry generally lacks the tolerance for prolonged research. 31 Science's singular focus on accuracy, however, nec-

essarily expands the timeframe in which scientists can resolve
controversies. Thus, because time is not of the essence, scientists can31
research a theory or problem for years, decades, or even centuries.

Forensic science, alternatively, represents a unique dilemma
because it is "the application of scientific principles and technological
principles to the purposes of justice in the study and resolution of criminal, civil, and regulatory issues. ' 32 In essence, because the forensic
sciences are applied in a legal setting, they are forced to comply with
the law's affinity for rapidity and finality. Similar to the fixed number
of days an attorney has before his or her brief is due, the forensic
scientist must turn over his or her report(s) to the prosecution or
defense by a certain date. Consequently, forensic scientists cannot
take advantage of the relatively open-ended time frame that traditional scientists enjoy. 3 3 Furthermore, forensic examiners must also
27 See Calderon v. Thompson, 523 U.S. 538, 555 (1998) ("Finality is essential to both the
retributive and the deterrent functions of criminal law."); McCleskey v. Zant, 499 U.S. 467, 491
(1991); Teague v. Lane, 489 U.S. 288, 309 (1989).
28 See Edward K. Cheng, Changing Scientific Evidence, 88 MINN. L. REV. 315, 329 (2003)
(observing that "science focuses primarily on accuracy alone").
: 29 See STEVEN GOLDBERG, CULTURE CLASH: LAW AND SCIENCE IN AMERICA 6-20 (1994)

(discussing the tension between law and science).
30 See Peter H. Shuck, Multi-Culturalism Redux: Science, Law, and Politics, 11 YALE L. &
POL'Y REV. 1, 25 (1993) ("The law is usually in much more of a hurry to decide than science
is.").
31 As a result, scientists can engage in "the time-consuming process of consensus building"
before they announce or publish their conclusions or findings. Cheng, supra note 28, at 331.
32 Gil Sapir, Legal Aspects of Forensic Science, in 1 FORENSIC SCIENCE HANDBOOK 2

(Richard Saferstein ed.) (2d ed. 2002) (emphasis added); Tamara F. Lawson, Can Fingerprints
Lie?: Re-weighing FingerprintEvidence In CriminalJury Trials, 31 AM. J. CRIM. L. 1, 30 (2003)
("Forensic work is almost exclusively conducted for litigation purposes.").
33 According to Professor Sheila Jasanoff: "In the legal arena, the context for science
changes, and these changes affect the results one can expect from science. The law has its own
institutional needs and constraints, and these are broadly geared toward ensuring that justice is
done in each individual case. Processes designed to meet the law's primary imperatives are not
necessarily well suited to discriminating between good and bad scientific claims; nor is it clear
that the law does, or indeed always should, defer to science's overriding commitment to self-
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contend with their ever increasing caseloads.34 Crime lab caseloads
have dramatically increased since the new millennium for at least
three reasons: 1) the CSI effect; 2) the criminal justice system's
increased reliance on forensic evidence; and 3) lack of funding. The
following subsections consider each of these three reasons for increasing caseloads.
A.

The CSI Effect. Romanticizing Forensic Science
At a time when the public is demanding CSI-style investigations of
even common crimes, many of the nation's crime labs-underfunded,
35
undercertified, and under attack-simply can't produce.

The "CSI effect" is the "phenomenon in which actual investigations are driven by the expectations of the millions of people who
watch fake whodunits on TV. It has contributed to jurors' desire to
see more forensic testimony from the stand. '36 Shows such as CSI,
CSI: Miami, and CSI: New York have significantly contributed to this
phenomenon.37 These shows not only glamorize and distort forensic
science's capabilities, they also generate increased awareness of forensic science, which forces prosecutors and defense attorneys to make
correction." Sheila Jasanoff, Just Evidence: The Limits of Science in the Legal Process, 34 J.L.
MED. & ETHics 328, 329 (2006).

34 As one crime lab director recently commented, "Laboratories like my own, whether federal, state or local, are all reeling under the onslaught of physical evidence hitting the labs."
Ellen Perlman, Evidence of Failure, GOVERNING MAG., Apr. 2004, at 39 (quoting Paul Ferrara,
Director of Virginia's Division of Forensic Science). See also Jerry D. Spangler & Pat Reavy,
Hatch Bill On DNA May Stall, DESERT MORNING NEWS (Salt Lake City), Sept. 24, 2004 (dis-

cussing the caseload problem at crime labs in Utah); Ruth Teichroeb, Call For a Review of State
Crime Labs; Legislators Say They'll Take Up Issue In Coming Session, SEATTLE POST-INTELLIGENCER, Sept. 14, 2004, at B1 (noting that the Washington State "crime labs' DNA caseload has

been increasing rapidly" over the past three years); Jessie Halladay, State Crime Labs Eliminate
Their Backlog of Drug Cases; More Employees, Bigger Budget Help, THE COURIER-J. (Louisville, KY), July 20, 2004, at 1A (Kentucky crime labs handled approximately 16,000 drug cases
between January 2004 and July 2004).
35 Kit R. Roane, The CSI Effect, U.S. NEWS & WORLD REPORT, Apr. 25, 2005, at 48.

36 Carlene Hempel, TV's Whodunit Effect Police Dramas Are Having An Unexpected
Impact in the Real World, BOSTON GLOBE, Feb. 9, 2003, at 13.

37 See Craig M. Cooley, The CSI Effect: Its Impact and Potential Concerns, 41 NEW
ENGLAND L. REV. (forthcoming 2007) (discussing how forensic science crime dramas do not
accurately reflect forensic science's current state of disarray); Jeffrey Kluger et al., How Science
Solves Crimes from Ballistics To DNA, ForensicScientists are Revolutionizing Police Work on TV
and in Reality. And Just In Time, TIME, Oct. 21, 2002, at 36.
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testing requests that they may not have previously made. 38 More test-

ing requests produce larger caseloads. Mounting caseloads are doubly
frustrating because the number of subpoenas grows along with

caseloads. If examiners and analysts are testifying in more cases, they
have less time to devote to their ever-increasing caseloads.3 9
B.

Forensic Dependency: The CriminalJustice System's Addiction
to Forensic Evidence
They're under a hell of a lot of pressure to get it out as fast as possible
40
and do it perfectly.

The second reason for the increasing caseloads is intertwined
with the CSI issue, and concerns the criminal justice system's mount-

ing dependency on forensic evidence, particularly DNA evidence.
Even without the CSI effect, prosecutors and defense attorneys would

still presumably inundate today's crime labs with numerous requests
for forensic testing because of technological advancements and the

increased understanding of forensic evidence by attorneys.4 1

Contrary to the media's portrayal of forensic science, the proliferation in forensic testing is not strictly limited to DNA analysis.
Rather, all areas of forensic testing have experienced increases in test38 See Crime Lab Modernization,Hearing Before the Senate Judiciary Comm., 107th Cong.,
May 15, 2001 (statement of Eric Buel, Ph.D. Director, Vermont Forensic Laboratory, Vermont
Department of Public Safety) [hereinafter Buel testimony]; Fear of 'CSI Effect' Changes How
Cases are Investigated, Tried, AP, Nov. 27, 2005 ("Some prosecutors say they also ask police and
crime labs to do more testing for fingerprints and DNA out of concern that jurors expect it.
Forensic scientists at the Minnesota Bureau of Criminal Apprehension said they are getting
more requests from prosecutors to testify about why fingerprints and DNA evidence cannot be
recovered at every crime scene-and why they don't always yield conclusive proof."); Richard
Willing, 'CSI Effect' Has Juries Wanting More Evidence, USA TODAY, Aug. 5, 2004, at 1A.
39 See C.S. Murphy & Amy Upshaw, A Day at the Morgue, ARKANSAS DEMOCRATGAZE-FrE, Dec. 13, 2004, at 1 (noting that the Arkansas crime lab "receives an average of 800 to
900 subpoenas a month").
40 Ruth Teichroeb, Rare Look Inside State Crime Labs Reveals Recurring Problems; 23
Cases in 3 Years Had DNA Test Errors, SEAT7LE POST-INTELLIGENCER, July 22, 2004, at Al
(quoting Gary Shutler, a DNA analyst with the Washington State Patrol crime lab system).
41 "Approximately 75% of all cases in the criminal justice system are touched by forensic
science evidence analysis. Without this service, our criminal justice system would effectively
come to a halt." Funding ForensicSciences; DNA and Beyond: Hearing Before the Senate Judiciary Comm., Subcomm. on Administrative Oversight and the Courts, 108th Cong., July 31, 2003
(statement of Randall Hillman, Executive Director, Alabama District Attorneys Ass'n) [hereinafter Hillman testimony].

CIVIL RIGHTS LAW JOURNAL

ing requests.

42

[Vol. 17:2

The most recent data supports this claim: publicly

funded crime labs received approximately 2,700,000 new cases in
2002.4 3 Although nearly half (48%) of the new case requests were for
controlled substances, only 2% were for DNA analysis.44 The increase
in requests resulted in massive backlogs.across the country. 45 Funding

in other forensic areas (i.e., fingerprinting, firearms, crime scene
investigation), however, has been minimal compared to the money
available for DNA technology and testing.46
Although DNA testing requests constituted only 2% of all
requests in 2002,47 the DNA backlog has dramatically escalated since
42 See Graham R. Jones, President'sNote, 33 ACADEMY NEWS 1 (Jan. 2003) (newsletter for
the American Academy of Forensic Science) ("There is no doubt about the value of so-called
DNA testing and that greater resources are needed to deal with huge backlogs of work in this
area. However, other areas of forensic science also badly need funding to fix or rebuild the
crumbling infrastructure of many aging crime laboratories and medical examiner facilities.");
Funding Forensic Sciences; DNA and Beyond: Hearing Before the Senate Judiciary Comm., Subcomm. on Administrative Oversight and the Courts, 108th Cong., July 31, 2003 (statement of
Frank J. Clark, District Attorney Erie County, N.Y.); Buel testimony, supra note 38; Hillman
testimony, supra note 41.
43 See BUREAU OF JUST. STATISTICS, CENSUS OF PUBLICLY FUNDED FORENSIC CRIME LABORATORIES, 2002 5 (Feb. 2005), available at http://www.ojp.usdoj.gov/bjs/pub/pdf/cpffcl02.pdf
[hereinafter BJS Report]. A "new case" is evidence submitted from a single criminal investigation and may include multiple requests for forensic services. Id.
44 See id. at 6. See also Lisa Rosetta, State Crime Labs Have Brain Drain;Low Pay: Scientists Are Fleeing to the Private Sector, Crime Labs Are Understaffed, Buried in Work, SALT LAKE
TRIB., Mar. 6, 2005, at Al ("[The] Utah Bureau of Forensic Services received 27,000 pieces of
evidence collected in 8,400 cases .. . About half of the labs' workload is processing drug sampies-mostly marijuana and methamphetamine-while the other half is firearms, latent fingerprint and DNA cases.").
45 Publicly funded crime labs ended 2002 with over 500,000 backlogged requests for forensic services-a more than 70% increase compared to the beginning of 2002. See BJS Report,
supra note 43, at 1. For instance, backlogged methamphetamine cases hindered Graves County's
court system so much that Circuit Judge John Daughaday warned the Director of the Western
Kentucky Crime Lab that he would hold the lab in contempt if it failed to provide test results
within ninety days of receiving evidence in new criminal cases. See James Malone, Crime Lab
Gets Contempt Warning; Graves Judges Wants Results of Evidence Tests in 90 Days, COURIER-J.
(Louisville, KY), Aug. 14, 2003, at lB. THE "Los Angeles police have fingerprints from more
than 6,000 unsolved slayings that have not yet been compared with the national computer
database." Andrew Blankstein, FINGERPRINTS UNCHECKED IN 6,000 DEATHS, L.A. TIMES, Feb.

10, 2003, at 1. Los Angeles is not the only major city facing fingerprint backlogs. The Baltimore
County crime laboratory is 1,000 cases behind while the Phoenix crime lab has a 6,000-case
backlog. See Del Quentin Wilber, Handcuffed By Backlog; Shortage: A Dearth of Qualified
Fingerprint Examiners is Making An Impression on Police Investigations, BALT. SUN, Mar. 4,
2002, at lB.
46 See Richard Willing, Forensic Specialists Want Funding Beyond DNA, USA TODAY,
Aug. 11, 2005, at 6A.
47 BJS Report, supra note 43, at 6.
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the new millennium. 48 The backlog is presumably much larger when
three additional facts are considered. First, a growing number of law
enforcement agencies have developed cold case squads to reassess
old, unsolved cases. 49 Second, more states have enacted post-conviction DNA statutes, which give convicted defendants the opportunity
to test or re-test previously-examined or newly-discovered evidence. 0
Third, the creation of DNA databanks and laws requiring certain
arrestees or defendants to submit DNA samples have further strained
forensic examiners and crime labs.51
C.

Lack of Funding: Garbage In, Garbage Out
Our Nation's crime labs do not have the capacity to take full advantage of DNA forensic technology because of an insufficient number of
trained personnel, inadequate equipment, cramped laboratory space,
5 2
outdated information systems, and growing casework demands.

To properly handle the mounting testing requests, the forensic
science community must do at least two things: 1) hire a greater number of qualified examiners; and 2) modernize our nation's crime laboratories. Regrettably, the forensic science community is (and has
been) unable to accomplish these two goals because it has long been
48 In March 2003, the National Institute of Justice estimated there were more than 350,000
DNA samples pending nationwide from rape and homicide cases. See NIJ Report, supra note
25.
49 Cold-case investigators typically evaluate countless pieces of physical evidence to ascertain whether they can yield any likely DNA evidence. See NAT'L INST. OF JUST., USING DNA To

SOLVE COLD CASES (2002), available at http://www.ncjrs.gov/pdffiles1/nij/194197.pdf (last visited
June 16, 2007).
50 See, e.g., 725 ILL. COMP. STAT. § 5/116-3 (2002); IND. CODE §§ 35-38-7-1 to -19 (2001);
LA. CODE CRIM. PROC. ANN. art. 926.1 (2002). As a result, more prisoners are petitioning for

and receiving such testing. See Seth F. Kreimer & David Rudovsky, Double Helix, Double Bind:
FactualInnocence and Postconviction DNA Testing, 151 U. PA. L. REV. 547 (2002). Prosecutors
are even taking the initiative to re-test cases. See Alex Roth, San Diego DA To Use DNA Tests
To Recheck Convictions, SAN DIEGO UNION-TRIB., June 4, 2000, at A-1.
51 See DNA Technologies, Hearing Before House Comm. on Government Reform, Subcomm. on Government Efficiency, FinancialManagement and IntergovernmentalRelations, 107th
Cong., June 12, 2001 (statement by David G. Boyd, Director of the Office of Science and Technology). Some labs are inadequately staffed to handle the increase in requests generated by
these new laws. See Peter Boylan, Staffing insufficient to meet demands, HONOLULU ADVERTISER, Sept. 21, 2005, at 3B ("The Honolulu Police Department's DNA crime lab is inadequately
staffed to handle the demands of a new state law that requires the collection of genetic samples
from all convicted felons.").
52 NIJ Report, supra note 25, at 2-3.
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stymied by inadequate funding.5 3 As one crime lab director explained,
while "the use of forensic science by the criminal justice system has
increased dramatically over the past several years, [while forensic science] funding has not."5 4 Consequently, a "budget crisis exists in
many forensic services programs."5 5 Lack of funding does not allow
for methodical scientific investigations for two primary reasons: high
turnover and inadequate modernization.
1.

Poor Funding I: Poor Salaries Lead To High Turnover Which
Leads To Understaffing
Staffing challenges in forensic laboratories exist nationwide. Staff
turnover in Indiana laboratories has created a one-year backlog
despite a $1 million federal grant. Understaffing in the Massachusetts'
state laboratory system has been blamed for weakening its law
56
enforcement capability.

Poor funding results in inadequate salaries, especially when compared to private sector salaries. 7 Relatively low salaries not only lead
to smaller applicant pools, they also create higher turnover rates and
understaffing because many forensic scientists leave public crime labs
53 For instance, during the past decade the financial incapacities of our nation's crime labs
have been repeatedly exposed. See, e.g., Peter Eisler, Calif 's Crisis In a Word: O.J.; Labs Point
to Case in Their Campaign for More Funding, USA TODAY, Aug. 22, 1996, at 7A; Crime Labs
Get Ignored and Criminals Go Free, USA TODAY, Aug. 22, 1996, at 12A; Tomas Guillen & Eric
Nalder, Overwhelming Evidence-Crime Labs in Crisis, SEATrLE TIMES, June 19-22, 1994;
Rhonda Cook, Staff Shortage Slows Work at Crime Lab, ATLANTA J.-CONST., July 30, 2003, at
B1; Nancy Lofholm, Funding Cutbacks Add to CBI's Worries, DENVER POST, June 9, 2003, at B01; DNA Crime Labs Await More Money, NEW ORLEANS CITY BUSINESS, July 21, 2003.
1 54 Crime Lab Modernization, Hearing Before the Senate Judiciary
Comm., 107th Cong.,
May 15, 2001 (statement of Keith Kenneth Coonrod, Director of Toxicology, Drug Chemistry,
Trace and Breath Testing, N.Y. State Police) [hereinafter Coonrod testimony]; see also id.
(Statement of Michael G. Sheppo, Bureau Chief, Ill. State Police, Div. of Forensic Services).
55 Perry M. Koussiafes, Public Forensic Laboratory Budget Issues, 6 FORENSIC ScI.
COMMC'NS (2004), available at http://www.fbi.gov/hq/lab/fsc/backissu/july2004/research/
2004_03research05.htm.
56 W. Mark Dale & Wendy S. Becker, A Case Study of Forensic Scientist Turnover, 6
FORENSIC SCI. COMMC'NS (2004), available at http://www.fbi.gov/hq/lab/fsc/backissu/uly2004/
research/2004_03_research04.htm; see also PAUL L. KIRK & LOWELL W. BRADFORD, THE
CRIME LABORATORY: ORGANIZATION AND OPERATION 42 (1965) ("A most important fact that
must be considered is that the major cost of every laboratoryis salaries.") (emphasis in original).
57 See NIJ Report, supra note 25, at 2 ("[Plublic crime labs report that they face substantial
staff retention problems. Public crime lab salaries are often below the salaries paid by the private sector.").
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for private labs.5" Understaffing naturally leads to backlogs.59
Backlogs lead to higher caseloads. Under these circumstances, "the
pressure to finish cases too quickly increases markedly, as does pres-

sure to 'extend opinions beyond the scientific method' and to get a
particular result."6 These circumstances also amplify the likelihood
physical evidence will be accidentally discarded or purposefully
destroyed. 6 Likewise, with too few examiners to combat the growing
caseloads, forensic examiners may not have time to adequately com-

58 "It appears that external inequalities in salary represent the most basic reason for...
early departures." W. Mark Dale & Wendy S. Becker, Strategy for Staffing ForensicScientists, 48
J. FORENSIC Sci. 465, 466 (2003). See Rosetta, supra note 44 (noting that the Utah Bureau of
Forensic Services ("UBFS") experienced a 45% turnover between March 2004 and March 2005
because of low salaries and that the starting salary at the UBFS is $28,000); Ellen Perlman,
Evidence of Failure, GOVERNING MAG., Apr. 2004, at 39 ("It doesn't help that the starting pay
for public lab analysts is $37,000 a year, compared with $50,000 for similar private-sector positions. When divisions attached to law enforcement fight for scarce dollars within their departments, we get lost in the shuffle.") (quoting Barry Fisher, Director of the Los Angeles County
crime lab); Public Safety Chief Cites Salaries in Forensic Labs, CHARLESTON GAZETIrE & DAILY
MAIL (W. Va.), Aug. 5, 2003, at 3A (reporting that the West Virginia State Police crime lab has
"a tremendous problem with recruitment and retention" because "salaries averaging in the low
$30,000 range.., can't compete with other states, the private sector and even the federal government"); Commentary, Pump Up Crime Labs; Legislature, KSP Must Find Money to Meet
Demands, LEXINGTON HERALD LEADER, Oct. 24, 2001, at A12 ("[Sitate crime lab personnel are
defecting to nearby states to escape Kentucky's low salaries and constant overtime demands.");
Meth Cases Add To Strain On Missouri's System of Crime Labs; Low Salaries Lead to High Staff
Turnover, ST. Louis POST-DISPATCH, Sept. 1, 2002, at C8 (noting the low salary and turnover
rate with Missouri's crime labs); State Must Boost Funds For Crime Lab, HArIESBURG AMERICAN, Dec. 8, 2004, at 13A ("Noncompetitive salaries have created a personnel shortage at the
[Mississippi State Police crime] lab, which is authorized by the state to employee 100 workers but
which currently has only 72."); Laura Barnhardt, Analysis of Crime Samples on Hold; State
Police Lab Forced to Stop Processing Trace Evidence; 382 Cases Across Maryland Affected; 3
Analysts Have Left Since April, Officials See Relief Next Month, BALT. SUN, Dec. 8, 2004, at lB.
59 According to one Salt Lake City prosecutor, Utah's forensic examiners "are overworked,

probably underpaid, and too many of them are leaving . . . There is delay in things that are
getting done." Rosetta, supra note 44, at (quoting Jerry Campbell, chief of the criminal division
of the Salt Lake County District Attorney's Office).
60 Perlman, supra note 58 (quoting Wendy S. Becker, an assistant professor at the State
University of New York at Albany).
61 See Michael Perlstein, Another New Orleans Murder Case In Jeopardy, TIMES-PICAYUNE
(New Orleans, LA), Mar. 3, 2003, at 1 (discussing how New Orleans' cold-case squad could not
reopen a homicide case because "nearly all the evidence was gone," and "samples of DNA had
been mistakenly destroyed."); Tasgola Karla Bruner, DETECTIVE ACCUSED OF DESTROYING
RAPE EVIDENCE, ATLANTA J.-CONST., Apr. 5, 2003, at 3H (discussing how Atlanta investigators

"have accused an Atlanta police detective of destroying evidence in an undisclosed number of
rape cases").
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municate with law enforcement agencies regarding how to properly

preserve, or even whether to preserve, physical evidence.62

The low salaries for forensic examiners are disturbing when one
considers that "an additional 10,000 new forensic scientists are needed
nationwide over the next decade to address the expanding case backlog."6 3 Some have even suggested that agencies should estimate staff-

ing needs based on a ratio of one forensic scientist for every 30,000
people.'
Moreover, despite the fact forensic funding is slowly
increasing, chronic understaffing will likely continue to be a problem
because public agencies often fail to anticipate the workforce needed
to meet organizational objectives.65 Identifying accurate staffing

needs in public crime labs is particularly complicated because crime
lab directors cannot estimate future caseloads because reliable measures of productivity have not been developed.66 Finally, notwith-

standing the steady increase in funding, understaffing

and

technological inadequacies will continue to be a problem because the
law enforcement administrators who typically control city, county, and
state crime labs generally fail to appreciate the complexities involved

with running a state-of-the-art crime lab.67 In short, methodical scientific investigations cannot be performed if there are too few forensic

examiners and the examiners who are working have unmanageable
and overwhelming caseloads.

62 See Tina Daunt & Steve Berry, LAPD Says Evidence Destroyed, L.A. TIMES, July 30,
2002, at B1 (noting how the "Los Angeles Police Department accidentally destroyed biological
evidence in at least 1,100 sexual assault cases since 1995").
63 Dale & Becker, supra.note 58, at 465. The "forensic science community reports even
more acute manpower shortages for the death investigation system. [The National Association
of Medical Examiners] reports that the United States requires at least 850 board-certified forensic pathologists, roughly double the current number." Status Report, supra note 25, at 4.
64 See Dale & Becker, supra note 58, at 465.
65 See S.C. Selden et al., Human resource practices in state government: Findings from a
national survey, 61 PUB. ADMIN. REV. 598 (2001); Dale & Becker, supra note 58, at 465.
66 See Dale & Becker, supra note 56.
67 See Perry M. Koussiafes, Public Forensic Laboratory Budget Issues, 6 FORENSIC ScI.
COMMC'NS 3 (2004), available at http://www.fbi.gov/hq/lab/fsc/backissu/july2004/research/
2004_03_researcho5.htm.
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Poor Funding II: Inadequate Funding Leads to Little (If Any)
Crime Lab Modernization
equipment needed
[T]he majority of labs do not even have the basic
68
have.
currently
they
caseload
the
to
to respond

Poor funding not only forces public crime labs to rely on antiquated forensic technology; it also increases caseloads because crime
labs cannot purchase the necessary technology to handle the mounting
testing requests.69 Similarly, insufficient funding forces forensic exam-

iners to perform examinations in less than ideal facilities, which
increases the risk of contamination.7 ° In terms of dollar amounts,
recent congressional testimony suggests an additional $1.3 billion is

needed to refurbish older crime labs, while another $285 million is
needed to purchase the necessary state-of-the-art equipment to make

these crime labs fully functional.71
Furthermore, because the accreditation process is so expensive,
inadequate funding is a major reason why less than half of the nation's

crime labs are accredited.7 2 Under a new Texas law, for instance, public and private crime labs may no longer provide services unless they
are accredited.73 The law will most likely force the closing of at least

nine crime labs (private and public).7 In a perverse catch-22, many of
68 Crime Lab Modernization, Hearing Before the Senate Judiciary Comm., 107th Cong.,
May 15, 2001 (statement of Senator Orrin G. Hatch).
69 See Status Report, supra note 25, at 4 ("All member organizations reported equipment
shortages as a limiting factor in processing forensic casework."); Crime Lab Modernization,
HearingBefore the Senate Judiciary Comm., 107th Cong., May 15, 2001 (statement of Michael T.
Yura, Ph.D., Director, West Virginia University Forensic Identification Program) ("As technology has been developed for the processing of evidence, such as fingerprint and DNA evidence,
crime labs have not been able to keep up with all of the innovations necessary to provide the
public with timely and professional analysis of forensic evidence.").
70 See Buel testimony, supra note 38.
71 See Coonrod testimony, supra note 54.
72 See Status Report, supra note 25, at 6 ("many laboratories are confronted with budgets
that are insufficient to meet caseload demands and at the same time support participation in
accreditation and certification programs."); Carl M. Selavka, A Scientist's Perspectiveon Forensic
Science, 80 IND. L.J. 72, 74 (2005) ("Mandatory accreditation would improve [forensic services]
...but raise the overall cost even higher... It will cost a lot."); Kristen Mack, Accreditationfor
Crime Lab to Cost $1 Million, Hous. CHRON., Mar. 9, 2004, at A13 (noting that it will cost the
City of Houston $1 million to have its beleaguered crime lab accredited).
73 See Anthony Spangler, New Standardsfor Crime Labs May Force Some to Close, FORT
WORTH STAR-TELEGRAM, June 15, 2005.
74 As one lab director expressed: "We have been legislated out of existence... We are not
in the accrediting business. If we did go through the process, we would have had to raise our
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the newer forensic-science-related congressional bills require labs to
be accredited before they can seek federal funding.75 Moreover, the

American Society of Crime Laboratory Directors ("ASCLD"), the
primary crime lab accreditation body, does not have the infrastructure

to handle the impending wave of applicants and, unless it receives
financial support to offset these massive costs, the cost of accredita-

tion will remain prohibitively expensive. 76 Finally, poor funding has
also diminished the likelihood that the forensic science community
will consider blind proficiency testing-a procedure that can enhance
the forensic science community's accuracy.7 7 Simply put, reliable and
methodical forensic examinations cannot be performed if the examining crime lab does not have the necessary and most up-to-date
technology.78
prices and work slower-spend more time on paperwork." Id. (quoting Max Courtney, who
operates Forensic Consultant Services in Fort Worth, Texas).
75 "Full accreditation opens doors by way of funding we simply can't open now." Editorial,
Unaccredited Crime Lab No Reason for Alarm, ARGUS LEADER (Sioux Falls, SD), Sept. 26,
2004, at 12B (quoting South Dakota Attorney General Larry Long).
76 See Coonrod testimony, supra note 54.
77 As Barry Fisher, Director of the Los Angeles County crime laboratory, warns, blind
testing would "be a very, very difficult and prohibitively costly thing to do." Rorie Sherman,
Critics Decry FBI Role; Controls Proposed For DNA Labs, NAT'L L.J., Apr. 19, 1993, at 3; see
also Ruth Teichroeb, Produce Lab Error Rates, Some Urge; But Defense Attorneys Would Misuse
Data, Scientists Counter, SEATrLE POST-INTELLIGENCER, July 22, 2004, at A9 (paraphrasing the
Director of the Washington State Patrol crime lab system as saying: "blind proficiency tests
would be too costly to design and administer.").
78 See Kenneth E. Melson, President'sMessage, 33 ACAD. NEWS 1, 3 (July 2003) (newsletter for the American Academy of Forensic Science). Medical examiner offices have also
endured the negative ramifications associated with poor funding. See Crime Lab Modernization,
Hearing Before the Senate Judiciary Comm., 107th Cong., May 15, 2001 (statement of James
Claude Upshaw Downs, M.D., Director and Chief Medical Examiner for the Alabama Department of Forensic Sciences). Maurice Nasmeh's case is illustrative. In 2005, prosecutors charged
Nasmeh with murdering Jeanine Harms after receiving fiber examination results from Santa
Clara County crime lab technician Mark Moriyama. After months of analysis, Moriyama concluded that fibers discovered in Nasmeh's sports-utility vehicle matched the yarn that Harms
used to hand weave a rug, and also matched fibers found in a Persian rug that investigators
believed Nasmeh used to dispose Harms' body. The case against Nasmeh began to crumble
when prosecutors learned that Moriyama failed a proficiency test. Prosecutors subsequently
sent the fiber evidence to the California Department of Justice crime lab in Sacramento, which
allegedly supported Moriyama's findings. However, when Nasmeh's attorney sent the fibers to
David M. Hall, an Auburn University professor of textile engineering, Dr. Hall concluded that
the California crime labs used "antiquated" equipment to test the fibers, and that had the labs
used his up-to-date technology, "it would have been obvious that there is no fiber evidence that
links Mr. Nasmeh to this incident." In June 2007, Dr. Hall's results played a role in the prosecution's decision to dismiss charges against Nasmeh; prosecutors informed the trial judge they
needed "another year to conduct extensive re-examination of the fiber evidence." Fredric N.
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Case Illustrations:A Broken Record Regarding Crime Lab
Audit Reports
Crime labs are unreliable.7 9

Over the past decade, numerous audits of publicly funded crime
lab systems have identified reoccurring problems with our nation's
crime labs. These audit reports caused Barry Scheck, co-founder of
the Innocence Project, to write: "Everyone should know our crime
laboratories are in a crisis, reeling from an epidemic of scandals
reflecting decades of shoddy work, usually from bad actors producing
incompetent or fraudulent results, but sometimes from methodologies
that have been exposed as unreliable."8 While many may argue Mr.
Scheck's comments must be cautiously viewed due to his allegiance to
the defense bar, some highly respected forensic practitioners and
administrators concur with his assessment. 8'
The examples below highlight the pervasive crime lab problems
identified in Massachusetts, Houston, and Virginia. It is important to
note, however, that these three examples only represent a small percentage of the crime labs which experienced significant problems over
the past decade. Crime lab audit reports in California,82 Colorado,8 3
Tulsky & Connie Skiptares, Freed Suspect Speaks of Injustice; Nasmeh Describes Night With
Harms, SAN JOSE MERCURY NEWS, June 30, 2007, at 1A.
79 Moore v. Parker, 425 F.3d 250, 269 (6th Cir. 2005) (Boyce, J., dissenting).
80 Barry C. Scheck, The Need For Independent Forensic Audits Now, 28 THE CHAMPION,
Oct. 2004, at 4.
81 For instance, Milton E. Nix, Director of the Georgia Bureau of Investigation's crime lab,
recently told Congress: "You may find this an unusual statement, but I am in total agreement
with the National Association of Defense Attorneys when it comes to quality and accuracy of
crime lab examinations and analysis." Crime Lab Modernization, Hearing Before the Senate
Judiciary Comm., 107th Cong., May 15, 2001. Similarly, Barry Fisher, Director of the Los Angeles County crime lab, made the following comment regarding the lack of crime lab oversight: "I
don't think anyone can tell you what's really going on [in the nation's crime laboratories] ...
The truth is, we don't know." Judith Graham, Crime Labs Contaminate Justice; Poor Science,
Quality Control Jailing Innocents, CHI. TRIB., June 21, 2001, at 10.
82 See CAL. BUREAU OF STATE AUDITS, FORENSIC LABORATORIES: MANY FACE CHALLENGES BEYOND ACCREDITATION TO ASSURE THE HIGHEST QUALITY SERVICES 2-7 (1998),
available at http://www.bsa.ca.gov/bsa/pdfs/97025.pdf (discussing the numerous fiscal problems
hindering California's crime laboratories).
83 See REPORT OF THE STATE AUDITORS, COLO. BUREAU OF INVESTIGATION DEPARTMENT
OF PUBLIC SAFETY: PERFORMANCE AUDIT 11-13 (July 2003), availableat http://www.state.co.us/
gov.dir/audit-dir/2004/2004perf/1519.pdf (discussing, inter alia, poor quality control systems,
inadequate proficiency testing, and outdated equipment as a result of poor funding at the Colorado Bureau of Investigation crime labs).
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Vermont,' Texas8 (Fort Worth in particular),86 Illinois (particularly
Chicago),8 7 Michigan (particularly Detroit),8 8 Rhode Island,89 and
Washington" have all identified serious administrative, financial, and
ethical problems. The federal side has not been immune from attack
either, as a report on the FBI's DNA laboratory pointed out. 91
1.

Massachusetts Forensic Institutions

Regarding Massachusetts crime labs and forensic institutions, it is
obvious that Council Members either did not thoroughly investigate
the Massachusetts forensic institutions or simply chose to ignore obvi-

ous problems associated with these institutions. 9 Regardless of the

84 See Buel testimony, supra note 38 (noting that the building in which Vermont's crime lab
is housed was not designed for a crime lab, and thus does not have adequate space, proper
ventilation, and environmentally controlled rooms).
85 See Steve McVicker, More DPS Labs Flawed; DNA Testing Woes Across State Threaten
Thousands of Cases, Hous. CHRON., Mar. 28, 2004, at Al (revealing undertrained DNA analysts, flawed DNA reports, possible blood sample cross-contamination, and inadequate security
programs at the Texas Department of Public Safety crime laboratories).
86 See Denna Boyd, Lab Inquiry Finds Flaws But No Injustices, STAR-TELEGRAM (Fort
Worth, Texas) Nov. 27, 2005, at B1 (discussing a two-year investigation that was launched due to
systemic problems within the Fort Worth Police Department ("FWPD") crime lab's DNA section; the Tarrant County District Attorney's Office found pervasive problems in the lab's serology and DNA units, as well as unscientific practices in the lab's chemistry and firearms units).
87 See Maurice Possley & Steve Mills, Crime Lab Disorganized,Reports Says, CHI. TRIB.,
Jan. 15, 2001, at 1 (paraphrasing Harris' report and depicting disorganization, poor supervision,
improper procedures and performance standards, and inadequate and ill-trained staff).
88 See David Josar, Space Crunch Hampers Lab Work; Evidence is Stacked in Boxes,
Freezer is Full as Detroit's Technicians Attempt to Analyze Data, DETROIT NEWS, Apr. 21, 2005,
at 8C (discussing how the Detroit Police Department crime lab is severely hampered by space
limitations, electrical problems, and is housed in a former elementary school).
89 See NEEDS ASSESSMENT OF FORENSIC LABORATORY SERVICES IN THE STATE OF RHODE
ISLAND (May 2001), available at http://www.rijustice.ri.gov/sac/Reports/NFSTC%20Report.pdf
(discussing a laundry list of problems, including poor funding, inadequate facilities, improperly
calibrated and maintained instruments, and insufficient training program).
90 See Ruth Teichroeb, Oversight of Crime-Lab Staff Has Often Been Lax, SEATTLE POSTINTELLIGENCER, July 23, 2004, at Al (noting that Washington State crime lab administrators are
unable or unwilling to address several problems associated with their crime labs, particularly
examiner incompetence).
91 See OFFICE OF THE INSPECTOR GENERAL, THE FBI DNA LABORATORY: A REVIEW OF
PROTOCOL AND PRACTICE VULNERABILITIES i (MAY 2004) (discussing how Jacqueline Blake, a
DNA analyst for the FBI crime lab, repeatedly falsified reports for more than two years) [hereinafter OIG Report].
92 While the author is not accusing Council Members of purposely disregarding the apparent problems which currently infect the Massachusetts forensic institutions, he finds it hard to
believe that Council Members did not address the depth and scope of these problems in their
report, especially when one considers that Dr. Selavka, who heads and oversees the Massachusetts crime lab system, served as a Council Member. This fact leads the author to believe that a
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reason, it is both remarkable and frightening to think that Council
Members believed that Massachusetts' beleaguered forensic institutions could resurrect the death penalty in Massachusetts.
According to a Boston Herald investigation, "Massachusetts law
enforcement teeters on the brink of disaster due to a seriously

underfunded, understaffed, and overworked corps of state medical
examiners and other forensic investigators, according to a scathing
new report. '93 This scathing report, written by the National Forensic
Science Technology Center, concluded that the "current system is at

high risk to produce a major error within the criminal justice system,
and without a major financial rescue will continue to deteriorate,

eventually costing more to fix and taking longer to repair."9 4
a.

Massachusetts State Police Crime Labs

With respect to the State Police Crime Lab System, the report
noted that:
* Space is so limited at the main lab in Sudbury and others scattered
throughout the state that forensic examiners are forced to "pluck"
evidence from the clothing of suspects and victims on separate
days to avoid cross contamination. 95
* The Crime Scene Services Unit at Devens is located in a building
with a potential asbestos problem and such limited space that
unsealed evidence is stored everywhere, including a leaky locker
outside.96
team of independent forensic consultants, rather than simply Dr. Selavka and Dr. Henry Lee,
should have evaluated the status and proficiency of Massachusetts' forensic institutions before
Council Members proposed their forensic science related recommendations.
93 Jose Martinez, Bay State Crime Labs in Dire Straits; Report: State Crime Labs
Underfunded, Overworked, BOSTON HERALD, Apr. 15, 2002, at 1.
94 Id. (quoting National Forensic Science Technology Center, NEEDS ASSESSMENT OF
FORENSIC SERVICES (Apr. 2002)). With respect to the funding issue, fellow Council Member,
U.S. Attorney Michael Sullivan, had this to say: "Recent cases have made clear the need for
adequate staffing and funding at the Massachusetts State Police crime lab." Departmentof Justice Awards $500,000 to Massachusetts State Police to Solve 'Cold Cases,' Reports U.S. Attorney,
PR NEWSWIRE US, Apr. 28, 2005. Likewise, Katie Ford, a spokeswoman for the Executive
Office of Public Safety, had this to say: "We are the first to acknowledge the crime lab lacks the
capacity to process evidence at the speed the police and public would like . . . It is why we're
seeking more funding." Michele McPhee & Tom Mashberg, Crime Lab Backlog Snarled DNA
Probe, BOSTON GLOBE, Apr. 16, 2005, at 5.
95 Martinez, supra note 93.
96 Id.
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* Many of the labs' crime scene units operate without written proce97
dures or training budgets.
* The one medical examiner assigned to the satellite office in
Worcester must often "beg, borrow or steal" supplies from the
University of Massachusetts Medical Center, where the office is
located.9 8
" Prosecutors and law enforcement officials criticized the main crime
lab (in Sudbury) for its policy of only performing DNA testing in
sexual assault and other cases where no suspect has been identified
but also where the sample could be 99compared against the national
DNA convicted defender database.
* The labs have a "draconian" policy of limiting prosecutors to submitting only one or two cases a month for DNA testing.10 0
In May 2005, a DNA analyst further tarnished the crime lab's
image when the analyst's DNA matched the DNA profile taken from
a February 2003 rape kit. 0 1 In January 2007, the crime lab's reputation received yet another blow when it came to light that a DNA analyst routinely failed to inform investigators and prosecutors of DNA
"cold hits" before the statute of limitations expired. Likewise, the
same analyst informed investigators of DNA matches which, in several cases, turned out to be incorrect.10 2 Finally, in 2006, the Justice
audited the crime lab
Department's Office of the Inspector General
10 3
and discovered the following problems:
* Auditors tested 100 convicted offenders and 100 forensic profiles
and found twelve forensic profiles were incomplete because lab
97 Id.
98 Id.
99 Id.
100 Id.
101 See Jennifer Rosinski, DNA Evidence in Slaying Tainted at State Crime Lab, BOSTON
HERALD, May 18, 2005, at 23. This is not an uncommon event in crime labs. See, e.g., Ken
Armstrong & Steve Mills, DNA Sample Error Puts Case on Line, Lab on Spot, CHI. TRIB., July
27, 1999, at 1 (presenting a similar mishap at the Illinois State Police crime lab).
102 See David Weber, Crime Lab AdministratorSuspended for Withholding DNA Evidence,
AP Wire, Jan. 13, 2007.
103 OFFICE OF INSPECTOR GENERAL, COMPLIANCE WITH STANDARDS GOVERNING COMBINED

DNA

INDEX SYSTEM ACTIVITIES AT THE MASSACHUSETTS STATE POLICE CRIME LABO-

RATORY, SUDBURY, MASSACHUSETTS (Sept. 2006), available at http://www.usdoj.gov/oig/grants/

g7006012.htm. See also Jonathan Saltzman, US Audit Found More Problems at Crime Lab, BosTON GLOBE, Feb. 1, 2007, at Al.
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officials failed to analyze all the required loci and loaded fewer
1°4
than the ten required loci into the national DNA databank.
* Auditors found instances in which laboratory officials entered the
same genetic profile under two different identification numbers in
the database and failed to follow FBI protocols for analyzing
05
profiles and double-checking results.'
* One forensic profile tested was inaccurate because one of the values uploaded for one locus did not match the value identified dur10 6
ing analysis.
* One forensic profile tested was inaccurate because lab officials
incorrectly entered the same profile into the national DNA
10 7
databank under two different identification numbers.
" One forensic profile was both inaccurate and incomplete. The profile was incomplete because the lab failed to analyze all the
required loci and lab officials loaded fewer than the ten required
loci. The profile was inaccurate because officials incorrectly
entered the same profile into the national DNA databank under
two different identification numbers. 10 8
Due to the myriad of problems which plagued the State Police
Crime Lab over the past few years, Lab Director Dr. Carl Selavka
abruptly resigned in March 2007.109 According to the Massachusetts
Public Safety Secretary Kevin M. Burke: "[Dr. Selavka] voluntarily
resigned, but I can tell you that he understood his performance was
being reviewed and was being received negatively ... The nature of
Dr. Selavka's resignation was an admission that he didn't meet his

responsibility. "110
104

Id.

105
106
107
108
109

Id.

Id.
Id.

Id.
See Jonathan Saltzman, Directorof Crime Lab Quits Post: State Police Facility's Work is

Under Fire, BOSTON GLOBE, Mar. 10, 2007, at Al.

110 Id. Shortly before this Article went to publication, LaDonna J. Hatton, the Undersecretary of Forensic Science for the Massachusetts Department of Public Safety, resigned. Governor Romney appointed Hatton in 2005 to fix the numerous problems associated with the State
Police crime labs and the Medical Examiner's Office. Hatton stated: "There are still many challenges facing the [office of chief medical examiner] and crime lab, but with strong support from
[government officials], the important changes that have been identified will be made." Responding to Hatton's resignation, Geline W. Williams, Executive Director of the Massachusetts District Attorney's Association, said: "The record is clear that the state's forensic services across
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Office of the Chief Medical Examiner

The Office of the Chief Medical Examiner ("OCME") has been
audited four separate times over the last seven years, and each audit
report concluded that "the medico-legal services provided in the Commonwealth fall well below national accreditation standards."'1' These
four audits also found:
* The OCME's $3.64 million budget fell well below the recom112
mended amount of $13 million.
• The OCME is persistently under funded, which prevents it from
exploiting the Boston medical community's resources.U3
* The OCME "has been virtually level funded" which "has 'effectively meant a continuous diminution of resources to accomplish
11 4
its missions.
* The OCME's toxicological services, which are provided by the
have also been under funded resultUniversity of Massachusetts,
115
ing in chronic delays.

1
* The OCME has suffered significant turnover due to low salaries.

6

the board were neglected for almost two decades ... You can't turn that around overnight."
Jonathan Saltzman, Forensic Chief Exists as Probes Continued; Appointed in '05 to Fix 2 Agencies, BOSTON GLOBE, June 27, 2007, at Al.
111 Memoranda from Bennett Yarger Associates to potential Commonwealth of Mass.
Chief Medical Examiner candidates (2004), available at http://www.bennettyarger.com/pdf/cmo.
pdf [hereinafter BYA Report]. The Executive Office of Public Safety and the Commission on
Medicolegal Investigations of Massachusetts retained BYA. to recruit a new Chief Medical
Examiner for the OCME. To better prepare for their recruitment, BYA summarized the four
previous reports and conducted its own assessment of the OCME.
112 Id. at 3.
113 Id.
114 Id. at 4.
115 Id.

116

See id.at 2-3. The National Forensic Science Technology Center report also empha-

sized that the "worst offender in the [Massachusetts forensic] system is the Office of the Chief
Medical Examiner in Boston, where budget woes routinely force pathologists to cut corners,
including conducting external exams instead of full autopsies in about 25% of cases, the report
states." Martinez, supra note 93. In April 2007, the medical examiner's office misplaced
Thomas E. Brissette's body for ten days. The State Police found Brissette's body interred in a
cemetery under the name of another deceased individual, whose corpse was located in May.2007
in storage at the medical examiner's headquarters in Boston. Governor Deval Patrick suspended Chief Medical Examiner Dr. Mark A. Flomenbaun after Flomenbaun informed Patrick
of the mistake. Governor Romney hired Flomenbaun in early 2005 "to fix what was widely
regarded as one of the worst state medical examiner's offices in the country[.]" Dr. Bieber
agreed to serve temporarily as chief executive officer of the medical examiner's office. See
Jonathan Saltzman & Franci R. Ellement, Lost Body Recovered By State Police; Missing From
Medical Examiner's Office, BOSTON GLOBE, May 5, 2007, at Al. In June 2007, Public Safety
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Boston Police Department Fingerprint Unit

After two Boston Police Department ("BPD") fingerprint examiners misidentified a fingerprint that mistakenly sent Stephen Cowans
to prison for six years for attempted murder, Boston Police Commis11 7
sioner Kathleen M. O'Toole audited the BPD's fingerprint unit.
Following the audit, Commissioner O'Toole immediately shut down
the unit. 8 Commissioner O'Toole criticized the unit for its "low standards and lack of professionalism."" 9 A Boston Herald investigation
used the unit as a "dumping ground" for
also uncovered that the BPD
1 20
decades.
for
officers
misfit
d.

Boston Police Department Ballistics Unit

According to a Boston Phoenix investigation, BPD "firearms
examiners.., are ill-trained and inept. Compared with their counterparts in big cities like New York, smaller cities like Pittsburgh, or
states like Illinois, Boston's firearms examiners are amateurs, who

Secretary Kevin M. Burke restricted the work of Dr. William M. Zane after an error by Zane
forced prosecutors to downgrade murder charges against twin brothers. In 2005, Zane concluded that the victim died of a brain injury as a result of a beating by the brothers. Zane's
conclusion prompted prosecutors to charge the brothers with murder. In May 2007, however,
Zane admitted he erred in his analysis, which forced prosecutors to reduce the charges to manslaughter. In June 2007, a jury convicted the brothers of manslaughter. See Jonathan Saltzman,
State Orders Pathologist Off Autopsy Duty: Error in Slay Cases Altered Charges, BOSTON
GLOBE, June 2007, at B2.
117 See Suzanne Smalley, Police Shutter Print Unit; Identification Error, Critical Report
Cited, BOSTON GLOBE, Oct. 14, 2004, at B1.
118 Id. According to Massachusetts Attorney General Thomas Reilly, the fingerprint misidentification "[w]asn't even close... [t]his was no simple mistake." Ralph Ranalli, Reilly Won't
Charge Two Police Analysts, BOSTON GLOBE, June 25, 2004, at B8. Reilly added: "Science is not
an issue in this case. What we know is that there is a right way to do this and the right way was
not followed." Franci Richardson, O'Toole Eyes Penalty vs. Print Technician, BOSTON HERALD,
June 25, 2004, at 10. The two examiners-Rosemary McLaughlin and Dennis Leblanc-were
the subject of a grand jury investigation assembled by Attorney General Reilly. After a fourmonth investigation, Reilly decided not to bring charges. See Ranalli, supra.
119 Smalley, supra note 117 (quoting Kathleen M. O'Toole). The audit report reinforced
Commissioner O'Toole's comments, which highlighted the unit's lack of properly trained examiners. See Franci Richardson, Report: Hub FingerprintLab Techs Need Better Training, BOSTON
HERALD, Oct. 23, 2004, at 16.
120 Maggie Mulvihill and Franci Richardson, Unfit Cops Put In Key Evidence Unit; Fingerprint Handlers Were All Thumbs, BOSTON HERALD, May 7, 2004, at 2.
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would not qualify to work in those other jurisdictions."
gation also uncovered:

'

The investi-

* Firearms examiners were not selected based on any particular sci22
ence background or skill with firearms.'
* Examiners received no specialized firearms training. Instead, they
123
were trained under the "apprenticeship" method.
"

1 24
Oversight and supervision was non-existent.

125
* Examiners misplaced evidence on various occasions.
* When examiners failed proficiency tests, their supervisors refused
. to remove them from case work or to require them to take supple-

mental courses.126

* Some examiners deliberately misled juries by testifying that class
1 27
characteristics were in fact individual characteristics.
* Prior to receiving the unit commander position, Lt. Catherine
Doherty never conducted a firearms examination. Rather, she
performed background investigations on the BPD's incoming
1 28

recruits.

* In one case, Detective Tyrone Camper testified that he failed various proficiency tests. A week later, in another case, he changed his
129
testimony, claiming to have never failed a proficiency test.

121 David S. Bernstein, Bad Ballistics: Hundreds of People Have Gone to Prison on the
Word of Boston's Untrained, Unqualified, Unskilled FirearmsExaminers, BOSTON PHOENIX, Oct.
7-13, 2005.
122 Id. See supra notes 112-16 and accompanying text. Note that issues concerning the
Boston Police Department Ballistics Unit are comparable to the issues regarding the Massachusetts Office of the Chief Medical Examiner.
123 Id. (Apprenticeship was described as "tagging along for a year with a senior ballistician
who learned the same way from someone else who learned the same way. If any bad habits or
low standards got into the mix, nothing prevented them from being passed down for 40 years.").
124 Id.
125 Id.
126 Id.
127 Bernstein, supra note 121.
128 Id.

129 Id. State and federal judges have recently criticized BPD firearms examiners for their
lack of training, poor documentation, and questionable testimony. See United States v.
Monteiro, 407 F. Supp. 2d 351 (D. Mass. 2006); United States v. Green, 405 F. Supp. 2d 104 (D.
Mass. 2005); Commonwealth v. Meeks, 2006 WL 2819423 (Mass. Super. Ct. Sept. 28, 2006).

20071
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Houston Police Department's Crime Lab

As one federal judge recently noted, "evidence of significant
problems with the [Houston Police Department] crime lab [has
become] public in the last few years."13 The Houston Police Department ("HPD") crime lab "has been something akin to a crime lab
from hell for the past several years."13 ' The HPD lab services Harris
County, which has the dubious distinction of sending more defendants
to death row than any other county in the United States. After a local
Houston television station aired an investigative report, during the fall
of 2002, questioning the HPD lab's quality control measures, 32 the
FBI audited the lab's DNA and serology units. 33 FBI auditors uncovered problems, which were all too familiar:
34
* The lab did not have a quality assurance program.
* Lab managers were not given authority or resources to effectively
discharge their duties. 35
* Budget concerns prevented the lab from properly calibrating criti36
cal equipment.
* Lab personnel did not have the requisite education, training, and
137
experience to perform their examinations or to testify in court.
38
* The lab did not have an in-house training program.
* The lab did not maintain adequate personnel records
regarding
39
each analyst's training, education, and experience.
* The DNA unit did supervisor not meet minimum educational
requirements in the areas of statistics and population genetics. 4 °
130 Griffith v. Dretke, 2005 WL 2372044, at *12 (S.D. Tex. Sept. 27, 2005).
131 Steve McVicker & Roma Khanna, House Hearings on HPD Crime Lab to Focus on
Audit, Hous. CHRON., Mar. 3, 2003, at A15.
132 See Peggy O'Hara, HPD to Review Crime Lab's Work; Investigation by Channel 11
Questioned Whether Errors Led to Jailing of Innocent, Hous. CHRON., Nov. 16, 2002, at Al.
133 FBI, AUDIT OF DNA/SEROLOGY SECrION-HoUSTON PD CRIME LAB (Jan. 22, 2003),
available at http://www.scientific.org/archive/Audit%20Document-Houston.pdf

Houston Audit].
134 Id. at 9-10.
135 Id. at 11-13.
136 Id.
137 Id. at 13-22.
138 See id.

139 Houston Audit, supra note 133, at 13-22.
140 Id. at 14-15.
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* Some analysts did not have course work in biochemistry, genetics,
14
or molecular biology. '
* Some analysts did not have undergraduate degrees in biology,
chemistry, or a forensic science-related field.142
* The lab did not follow written protocols for monitoring or decon143
taminating critical equipment.
" The lab did not retain or return a portion of a sample when
possible. 144

* The lab failed to routinely check whether its instruments provided
consistently accurate results.145
146
• The lab did not conduct internal validation studies.
Due to a growing concern that the entire HPD lab was dysfunctional, an independent investigator, along with a team of lawyers and
forensic scientists, were appointed to conduct an exhaustive audit of
the entire HPD lab in February 2005. The independent investigator's
preliminary report revealed that "key former Crime Lab personnel,
including senior supervisors or managers, either have not yet
responded to our attempts to contact them or so far have refused our
requests for interviews. ' 147 The independent investigator's first comprehensive report, released in May 2005, exposed several disturbing
themes. For instance:
14
* The HPD did not adequately support the crime lab. 1
" The HPD lab was and has been poorly funded, resulting in salaries
that were (and still are) inadequate and a lack of essential
1 49
equipment.
Id. at 17-18.
Id. at 17.
143 Id. at 22.
144 Id. at 24.
145 See Houston Audit, supra note 133. To "validate" an instrument is to assess whether it
can accurately perform the task it was intended to perform-i.e., whether a gas chromatography
can accurately identify and measure the different chemical substances from a liquid sample
recovered from a suspicious fire.
146 Id. at 25.
147 MICHAEL R. BROMWICH, FIRST REPORT OF THE INDEPENDENT INVESTIGATOR FOR THE
HOUSTON POLICE DEPARTMENT CRIME LABORATORY AND PROPERTY ROOM 6 (Apr. 29, 2005),
available at www.hpdlabinvestigation.org.
148 See MICHAEL R. BROMWICH, SECOND REPORT OF THE INDEPENDENT INVESTIGATOR
141

142

FOR THE HOUSTON POLICE DEPARTMENT CRIME LABORATORY AND PROPERTY ROOM

31, 2005), available at www.hpdlabinvestigation.org.
149 Id. at 9.

8 (May
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* The lab's training and development programs were inadequate

because of funding issues. 5 °
* There was a historical absence of quality assurance and control
1 51
systems.
• There was a lack of supervision in the DNA/Serology unit from
1996 to 2002.152

* The most disturbing finding concerned two analysts, James E. Price
and Vipul H. Patel, who engaged in at least four separate inci53
dences of "drylabbing."'

A fourth comprehensive report, released in January 2006, identified more significant and pervasive problems with the lab's serology
and DNA units.154 With respect to the serological work, auditors identified the following problems:
* The absence in serological reports of any discussion relating to
genetic profile frequency statistics or of the significance of the

*

statement that a suspect could not be excluded as a potential donor
1 55
of evidence samples.
The routine failure to report testing results and probative
56
findings.1

150 Id.
151 Id.
152 Id.

153 To the layman, drylabbing is "the most egregious form of scientific misconduct that can
occur in a forensic science laboratory" because it is the "fabrication of scientific results." Id. at
12. In the independent investigator's fourth report, auditors identified "another potential drylabbing incident" perpetrated by Patel. See infra note 154, at 9. While Price resigned in March
2001, Patel only received a three-day suspension after his second drylabbing incident. Id. at 13.
Patel's initial drylabbing incident resulted in a written reprimand. Patel was still gainfully
employed when word broke of his misconduct in May 2005. Despite being aware of these drylabbing incidences, the HPD failed to re-evaluate the hundreds of cases handled by Patel. Patel
resigned in June 2005 after the City Council's Public Safety and Homeland Security Committee
called for his immediate firing. See Steve McVicker, HPD Admits It Failed to Review Suspect
Lab Work; Report Alleges Hundreds of Cases were Ignored for 'Reasons Unknown', Hous.
CHRON., June 2, 2005, at B1.
154

See

MICHAEL

R.

BROMWICH, FOURTH REPORT OF THE INDEPENDENT INVESTIGATOR

FOR THE HOUSTON POLICE DEPARTMENT CRIME LABORATORY AND PROPERTY ROOM 81 (Jan.

4, 2006), available at www.hpdlabinvestigation.org.
155 Id., Executive Summary, at 4.
156 Id.
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* The absence of generally accepted documentation and evidence
control procedures, and errors by analysts in transferring test
157
results to worksheets.
* In particular, auditors discovered two cases where serologists
issued conclusions that were inconsistent with their own ABO
blood typing examinations.' 58
With respect to the lab's DNA work, auditors identified "major
issues" in twenty-seven cases, including three 'death penalty cases.
Auditors identified the followings problems:
* Failure to report typing results, including potentially exculpatory
evidence.' 59
* Prevalence of low quality analytical results, which were likely
of the DNA analysts' poor techattributable to some combination
1 60
niques and contamination.
* Reporting misleading statistical significances, especially in mixture
cases. 161
162
* Failure to use and show proper regard for scientific controls.
A fifth comprehensive report, released in May 2006, "continued
to uncover major issues in the serology and DNA cases analyzed by
the Crime Lab, dating back to 1980 in the area of serology.' ' 163 Auditors identified fifty serology cases and twenty-seven DNA cases that
presented with "major issues. '' 164 With respect to the serology cases,
auditors identified the following problems:
* Analysts routinely failed to perform potentially probative, inculpatory or exculpatory, ABO typing in a large number of cases, espe65
cially sexual assault cases.'
157 Id.

158 See id. at 24-29 (discussing Dwight Riser's and Charles Hodge's cases).
159 Id. at 34.
160 BROMWICH, FOURTH REPORT, supra note 154, at 34.
161 Id.
162

Id.

163 MICHAEL R. BROMWICH, FIFTH REPORT OF THE INDEPENDENT INVESTIGATOR FOR THE
HOUSTON POLICE DEPARTMENT CRIME LABORATORY AND PROPERTY ROOM, Executive Sum-

mary, at 2 (May 11, 2006), available at www.hpdlabinvestigation.org.
164 Id.
165 Id., Executive Summary, at 4.
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Analysts frequently failed to report probative ABO typing results
66
"due to an apparent reluctance to report exclusions."
Analysts repeatedly misinterpreted or inaccurately reported ABO
67
typing results.'
Analysts frequently reported results which were unsupported by
documented analysis.' 68

Auditors found similar problems with nearly one third (32%) of all
the DNA cases they re-examined: 169
*

*

Auditors "found further evidence of a pattern of reluctance on the
part of the crime lab's DNA analysts to report typing results incon170
sistent with the known profile of either a victim or suspect.'
Analysts "in many cases" frequently reported "only those results
that, from their perspective, were 'safe' in the sense that they were
consistent with other evidence in the case or with the investigators'
expectations.'

*
*

171

172
Analysts failed to mathematically confirm DNA results.
Analysts routinely failed to report the significance of DNA

results.

173

Auditors also "found no semblance of an effective technical review
program or quality assurance regime to detect and correct" any
problems which were identified. 74
166 Id. at 4, 20.
167 Id. at 4.
168 Id. at 33-34.

169 BROMWICH, FIFTH REPORT, supra note 163, Executive Summary, at 5.
170 Id. Auditors were not sure if this was because of incompetence or because of "a more
sinister manipulation of analytical results." Id. at 6.
171 Id. at 41.
172 Id. at 43.
173 Id. at 55.
174 Id., Executive Summary, at 11. Shortly before this Article went to publication, the
independent auditor released his final, 403-page report which identified and listed additional
problems, questionable cases, and numerous recommendations. See MICHAEL R. BROMWICH,
FINAL REPORT OF THE INDEPENDENT INVESTIGATOR FOR THE HOUSTON POLICE DEPARTMENT

CRIME LABORATORY AND PROPERTY ROOM (June 13, 2007). In particular, the final report identified three cases-Leroy Lewis, Ronald Cantrell, and Lawrence Napper-where new DNA
"tests have discredited the lab's work, eliminating the men as contributors to the biological samples from the crimes or greatly reducing the statistical link between them and the evidence."

Roma Khanna & Steve McVicker, 'Troubling' Cases Surface in Report on HPD Crime Lab: 1991
Conviction for Rape, Murder Has Drawn the Most Concern, Hous. CHRON., June 17, 2007, at
Al.
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Virginia Division of Forensic Services

In 2004, in the aftermath of Earl Washington's pardon from death
row and subsequent federal civil lawsuit, which uncovered mistakes by
the Virginia Division of Forensic Services' ("VDFS") top DNA analyst, Governor Mark Warner ordered an external audit of the
VDFS. 17 5 According to the ASCLD auditors, the lab's most experienced DNA analyst, Jeffery Ban, not only mistakenly identified a
phantom DNA profile, but the lab's technical reviewer and the lab's
own 2004 internal audit also failed to identify Ban's mistakes. 176 The
auditors also found:
* Ban's conclusions, in which he identified a non-existent male as the
source of the semen in the (rape/murder) victim's body, were
incorrect. 177 The nonexistent male actually turned out to be convicted serial rapist Kenneth Tinsley.178
* The 1993 decision not to absolutely pardon Washington was based
on the incorrect reporting of a detail, which the auditors concluded
should not have been included in Ban's 1993 report. 179 Had the
detail not been included, it would have been obvious that there
was only one semen donor, which could not have been
18 0
Washington.
* "Pressure from outside the laboratory and excessive managerial
influence from within the laboratory" may have resulted in Ban's
181
errors and the technical reviewer's inability to spot these errors.
Lab Director Paul Ferrara and Ban implied that these errors were
not the result of systemic lab problems, but instead occurred
182
because Washington's case was not a "normal" case.
175 See Eric M. Freedman, Earl Washington's Ordeal, 29 HOFSTRA L. REV. 1089 (2001), for
a comprehensive summary of Earl Washington's case.
176 See AM. Soc'Y OF CRIME LAB. DIR. / LAB. ACCREDITATION BD., ASCLD/LAB LIMITED SCOPE INTERIM INSPECTION REPORT OF THE COMMONWEALTH OF VIRGINIA DIVISION OF

FORENSIC SCIENCE CENTRAL LABORATORY 15-16 (Apr. 2005), available at http://www.scientific.

org/archive/VirginiaProblems/ASCLDLAB-AuditReport.pdf [hereinafter Virginia Inspection].
177 See id. at 13.

178 See id. at 9, 11.
179

Id. at 7-8.

180 Id.
181 id. at 14.

182 Virginia Inspection, supra note 176, at 15-16.
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* The lab's 2004 internal audit erred when it defended the "correct1 83
ness" of Ban's September 2000 re-analysis.
* Auditors recommended that Ban be immediately suspended from
all cases involving low level DNA samples and/or mounted
1 84
slides.
* Auditors also recommended the lab undergo a more expansive
identified in Ban's
audit to determine whether the deficiencies
185
lab.
entire
the
to
"endemic"
were
testing
When Washington's attorneys presented Ferrara with their DNA
expert's 2004 report, which exonerated Washington and called into
question Ban's results, Ferrara refused to admit to any errors, and

refused to allow the VDFS to be audited by outside experts.18 6 Even
after ASCLD issued its report, Ferrara, along with Virginia state officials, continued to minimize the problem by proclaiming the auditors
cleared the VDFS of any systemic shortcomings. t8 7

After ASCLD issued its report, Governor Warner ordered a
comprehensive examination of the VDFS's procedures in 123 criminal
cases.1 88 Five nationally recognized scientists, including Dr. Bieber,
were selected to review the VDFS's work.' 89 After reviewing the
cases, the scientists reported they found no procedural errors that
19
"substantially affected the integrity of the results.""
However, the
183 Id. at 17.
184 Id. at 18.
185 Id. at 17.

186 See Maurice Possley et al., Scandal Touches Even Elite Labs; Flawed Work, Resistance
to Scrutiny Seen Across U.S., CHI. TRIB., Oct. 21, 2004, at Al (quoting Ferrara as saying: "I'm
not going to admit error when there is none . . . As far as we're concerned, there is no error at
all except in the minds of [critics] . .. When you are on the top of the heap, you are going to
have someone trying to knock you down.").
187 When presented with ASCLD's report, Ferrara responded: "The Division of Forensic
Science is gratified that the audit report does not suggest any evidence of a systemic deficiency."
A Reform Agenda for State Crime Lab, VIRGINIAN-PILOT (Norfolk, Va.), May 11, 2005, at B8. A
spokesman for former Virginia Attorney General Jerry Kilgore repeated Ferrara's claim: "we
are gratified that the audit does not find a systemic deficiency within the forensic lab, therefore
this appears to be an isolated incident." Id. This reasoning, however, is flawed because it is akin
to having a biopsy come back identifying cancer and then proclaiming the isolated results mean
the rest of the body is cancer-free.
188 See Christina Nuckols, DNA Lab Review Finds Only One Major Error, VIRGINIANPILOT (Norfolk, Va.), Sept. 17, 2005, at B3.
189 Id.
190 Id.
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scientists informed VDFS officials that a lab analyst reached improper
conclusions in a death penalty case.191
In the end, the fact that the VDFS, a lab which many considered
to be the premiere state crime laboratory in the United States,
botched four different DNA tests in two separate capital cases (three
times in the same case), calls into question whether any capital punishment system can ever be shielded from error simply by relying on
DNA evidence or- what many. purport to be the "single greatest
advance in the 'search for truth[.]"' 1 9 More importantly, if DNA evidence cannot prevent error in capital cases, then surely fingerprinting
and the like (e.g., toolmark, firearms, and bite mark evidence), forensic techniques that have questionable foundations in science, cannot.

II.

ASSUMPTION #2-SCIENCE IS BEING PRACTICED:

THERE

Is

VERY LITTLE SCIENCE IN FORENSIC SCIENCE

[S]everal of the forensic sciences, including expert handwriting identification and fingerprint analysis, are now being criticized by historians,
forensic watchdogs, and law professors who claim that these forensic
techniques are not grounded in good science, that they have been
inadequately tested, and that their methods have been insufficiently
scrutinized. 19 3
Governor Romney and his Council Members turned to the forensic individualization sciences to construct a "foolproof" death penalty
system.' 94 Individualization is premised on the theory no two objects
191 Id.

192 People v. Wesley, 533 N.Y.S.2d 643, 644 (N.Y. Sup. Ct. 1988). As Peter Neufeld, a
lawyer for Mr. Washington and co-director of the Innocence Project, explained: "This laboratory touts itself as the best state lab in the country, yet it generated these wrong test results in a
capital case twice ...This case raises very serious questions about the legitimacy of the capital
justice system." James Dao, Lab's Errorsin '82 Killing Force Review of Virginia DNA Cases,
N.Y. TIMES, May 7, 2005, at Al.

193 State v. Clifford, 121 P.3d 489, 503-04 (Mont. 2005) (Nelson, J., concurring) (quoting
Jennifer L. Mnookin, Scripting Expertise: The History of Handwriting Identification Evidence
and the Judicial Construction of Reliability, 87 VA. L. REv. 1723, 1726 (2005)).
194 There "are two kinds of forensic science: On the one hand, there are normal applications of basic science. On the other hand, there is individualization science, or identification
science." Michael J. Saks, Banishing Ipse Dixit: The Impact of Kumho Tire on ForensicIdentification Science, 57 WASH. & LEE L. REV. 879, 881 (2000). The former branch simply concerns
categorizing physical evidence. See id.
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are exactly alike.195 Forensic individualization examiners are concerned with associating an item or mark located at a crime scene to
the one and only source of that item or mark to the exclusion of all
others in the world.' 96 Examples of forensic individualization sciences
include DNA, handwriting, fingerprints, firearms, toolmarks, bite
marks, hairs and fibers, shoe prints, elbow prints, 197 ear prints, 98 and
lip prints.1 99

Many, including Governor Romney, may assume that, because
DNA is a member of the individualizing forensic sciences, which is
actually based on science, a capital punishment statute premised on
this type of evidence will succeed. Although seemingly intuitive, this
assumption is nonetheless incorrect because DNA evidence plays a
very minor role in the overwhelming majority of cases charged and
prosecuted. ° Forensic practitioners, congressmen, defense attorneys,
and prosecutors have all acknowledged this reality. 2 1 Thus, it is
195

See

KEITH INMAN

&

NORAH RUDIN, PRINCIPLES AND PRACTICE OF CRIMINALISTICS:

123-24 (2000). The origins of this theory can be traced
back to the nineteenth century social-statistician Adolph Quetelet. Quetelet, who is better
known as the father of descriptive social statistics, theorized that it would be statistically impossible for nature to ever duplicate itself. See JURGEN THORWALD, THE CENTURY OF THE DETECTIVE 9 (1965); HENRY T.F. RHODES, ALPHONSE BERTILLON: FATHER OF SCIENTIFIC DETECTION
17 (1956).
196 See United States v. Green, 405 F. Supp. 2d 104, 107 (D. Mass. 2005) (firearms examiner testified that he could identify a firearm "to the exclusion of every other firearm in the
world"); Ramirez v. State, 810 So. 2d 836, 840-41 (Fla. 2001) (toolmark examiner testified that
he could identify a knife to the exclusion of all others); Commonwealth v. Meeks, 2006 WL
2819423, at *1 n.5 (Mass. Super. Ct. Sept. 28, 2006) ("Another underlying premise of firearms
examinations is that firearms examiners can examine those striations under the comparison
microscope and identify or eliminate the spent bullet as having been fired from a specific
firearm.").
197 See Richard T. Oatess, Elbow Print Identification, 50 J. FORENSIC IDENTIFICATION 132
(2000) (Indiana State Police fingerprint examiner claiming to be able to individualize an elbow
print to a particular suspect).
198 See State v. Kunze, 988 P.2d 977 (Wash. Ct. App. 1999) (reversible error to admit ear
print identification evidence); Christophe Champod et al., Earmarks as Evidence: A Critical
Review, 46 J. FORENSIC SCI. 1275 (2001).
199 See People v. Davis, 710 N.E.2d 1251, 1257-59 (Ill. App. Ct. 1999) (lip prints are an
admissible form of forensic evidence in Illinois).
200 Out of the 2,695,269 new cases that publicly funded crime labs received in 2002, only
2% (or just under 61,000 requests) were for DNA testing. See BJS Report, supra note 43, at 5-6.
201 Professor Joseph Peterson, one of forensic science's most well respected scholars, conceded that "DNA is rarely culled from the crime scenes and analyzed." Peterson added that
THE PROFESSION OF FORENSIC SCIENCE

today's crime scenes "are much like they were in the 1970s ...

when . . . studies found that

fingerprints and toolmarks were the most common type of evidence left at crime scenes."
Roane, supra note 35, at 48; See also Hearing Before the Senate Judiciary Comm., Subcomm. on
Funding Forensic Sciences; DNA and Beyond, 108th Cong., July 31, 2003, available at http://
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unsurprising that DNA has factored into very few death row exonerations.2 °2 This stands to reason because DNA technology necessitates
the existence of biological evidence connecting the offender to at least
the crime scene and, to be beyond question, the crime itself. Rape is
the most obvious illustration, as rapists generally deposit seminal
fluids on the victim or at the crime scene. The typical capital prosecution in the United States, however, is not for rape combined with murder, but for a murder committed during a nonsexual act. 03
Prosecutors in these types of capital cases rarely have biological evidence which positively links the offender(s) to the capital murder and
2°4
conclusively establishes their guilt.
DNA's minimal influence on capital prosecutions would not
change under the Council Members' recommendations because the
judiciary.senate.gov/testimony.cfm?id=886&witid=2494 (testimony of Dr. Michael Baden);
Protecting the Innocent: Ensuring Competent Counsel in Death Penalty Cases, 107th Cong., June
27, 2001 (Prepared Testimony of Rep. William D. Delahunt of Massachusetts before the Senate
Judiciary Committee); National Public Radio, Expanding CriminalDNA Databases, Talk of the
Nation, Nov. 5, 2004 (quoting criminal defense attorney and Co-Director of the Innocence Project, Peter Neufeld); Ronald J. Tabak, Finality Without Fairness: Why We Are Moving Towards
Moratoria on Executions, and the Potential Abolition of Capital Punishment, 33 CONN. L. REV.
733, 735 (2001). Suffolk County (Massachusetts) District Attorney, Daniel Conley, had this to
say about the prevalence of physical evidence in general: "Jurors today, whether here in Suffolk
County or across the country, are conditioned to expect that in every case there's going to be
forensic or trace evidence or blood or DNA . . . The vast majority of cases lack forensic evidence." Jonathan Saltzman & John Ellement, Jurors Seen As Reluctant To Convict; Skepticism
Plagues Suffolk Prosecutors, BOSTON GLOBE, Nov. 12, 2004, at B1 (emphasis added). Joshua
Marquis, an Oregon prosecutor, made these comments after a Los Angeles County jury acquitted [the actor] Robert Blake of murder: "[The Blake jurors] seemed very dismissive of circumstantial evidence . . . Well guess what? In most cases . . . you don't have physical evidence."

Andrew Blankstein & Jean Guccione, 'CSI Effect' Hinted By Blake Jurors;Juries More Demanding of Evidence, Pr1TSBURGH POST-GAZETTE, Mar. 20, 2005, at A14.
202 For example, of the 124 individuals who have been released from death row since 1973,
DNA played a significant part in only fifteen cases. See www.deathpenaltyinfo.org/article.php?
scid=6&did=110 (last visited Aug. 5, 2007). See also James S. Liebman, Comment, The New
Death Penalty Debate: What's DNA Got To Do With It?, 33 COLUM. HUM. RTS. L. REV. 527,541
(2002).
203 See Death Penalty Info. Ctr. Fact Sheet, supra note 7, available at www.deathpenaltyinfo.org/article.php?scid=10&did=144 (last visited at Apr. 15, 2007).
204 Former prosecutor and United States Congressman William Delahunt made the following comment to the Senate Judiciary Committee in June 2001, in support of a death penalty
reform bill containing reforms going beyond better access to post-conviction DNA testing:
DNA is the spotlight that has enabled us to focus on this problem with our criminal
justice system. And our bill would help ensure that defendants have access to testing in
every appropriate case. But we should be under no illusion that by granting access to
DNA testing we are solving that problem. DNA is not a panacea for the frailties of the
justice system. To suggest otherwise would be tantamount to fraud-particularly when, in
the vast majority of cases, biological evidence, that can be tested does not even exist.

2007]

FORENSIC SCIENCE AND CAPITAL PUNISHMENT REFORM

335

list of death-eligible murders (identified by the Council Members) is
so narrow that only a minuscule number of capital prosecutions would
be sought. By substantially narrowing the death-eligible offenses,
Council Members not only further weaken the already negligible
impact DNA evidence has on capital prosecutions, they also force
prosecutors to rely on questionable forensic evidence (e.g., fingerprints, bite marks, toolmarks) to prosecute the few capital cases that
could potentially be brought to trial.205 Consequently, the recommendation to significantly restrict the list of death-eligible murders
increases the likelihood a capital defendant's death sentence will be
premised on forensic techniques which are tenuously supported by
legitimate science.2" 6
Protectingthe Innocent: Ensuring Competent Counsel in Death Penalty Cases, 107th Cong., June
27, 2001 (Prepared Testimony of Rep. William D. Delahunt of Massachusetts before the Senate
Judiciary Committee).
205 This is noteworthy because DNA is the only forensic technique that can provide the
"high level of scientific certainty" needed to secure a death sentence. Dr. Henry C. Lee, a Council member, conceded this when he and his colleagues wrote: "For most kinds of physical evidence, individualization is an as-yet unrealized objective."

PETER R. DE FOREST ET AL.,

22 (1983). Legendary forensic scientist, Paul L. Kirk, said pretty much the same thing when he wrote: "Too much cannot now be
expected of criminalistics as an exact science." Paul L. Kirk, Criminalistics, in FORENSIC SCIFORENSIC SCIENCE: AN INTRODUCTION TO CRIMINALISTICs

ENCE: SCIENTIFIC INVESTIGATION IN CRIMINAL JUSTICE 112 (Joseph L. Peterson ed. 1975). See

also Andrea A. Moenssens, Handwriting Identification Evidence in the Post-DaubertWorld, 66
UMKC L. REV. 251, 253 (1997) ("Even though many of its practitioners who are employed in
governmental agencies are officially classified as being 'forensic scientists' as a matter of job title,
handwriting identification, like many of the traditionally recognized forensic 'sciences,' makes no
pretense to be an exact science.").
206 Council members, hypothetically, could have gone further and restricted the death penalty to only those offenses where the defendant is conclusively linked by DNA. If this were the
case, however, then Governor Romney's suggestion that the death penalty be employed against
only the "worst of the worst" would be a gross misrepresentation, as the death penalty would be
inflicted in a miniscule number of cases. Even if one were to totally disregard this consideration,
one must seriously ponder whether the Council member's suggested death penalty statute
adheres to the constitutional principle that death should be premised on the defendant's moral
culpability and the circumstances surrounding the capital offense. See Eddings v. Oklahoma, 455
U.S. 104, 117-19 (1982) (O'Connor, J., concurring); Woodson v. North Carolina, 428 U.S. 280,
304-05 (1976). While the Council Member's report identifies a very narrow list of death-worthy
offenses, death cannot be imposed unless there is "conclusive scientific evidence" associating the
defendant to the crime scene or the victim. Under this directive, determining who lives and who
dies in effect turns not on a defendant's moral culpability or the crime's heinousness, but on the
type of evidence left behind and collected at the crime scene. For instance, depending on the
local jurisdiction's forensic and crime scene capabilities, two capital defendants, who are equally
blameworthy, may receive different sentences simply because one jurisdiction's crime scene
investigators or forensic personnel are ill-equipped; or poorly trained to identify, collect, and
evaluate physical evidence. As this Article establishes, this scenario is not that far fetched given
the numerous inadequacies which plague our nation's crime labs. This seemingly arbitrary
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Before delving into why DNA evidence differs from other forensic identification evidence, it needs to be stressed that recovering
DNA from a crime scene does not 1) tell the entire story or 2) automatically guarantee perfect results (as already demonstrated by the
VDFS's mistakes which mistakenly sent Earl Washington to Virginia's

death row). With respect to the former, as Professor James Starrs has
written, "[like Superman, DNA has its kryptonite," in that it cannot

tell the complete story.0 7 In regards to the latter, as the DNA revolu-

tion continues to be played out, it is increasingly apparent that our
nation's crime labs are not always equipped with the necessary funding, technology, management, or competence to take advantage of
DNA's crime-solving capabilities. 2°8 As a result, DNA testing is far

demarcation between who lives and who dies calls into question the proposed statute's constitutionality under Furman v. Georgia, 408 U.S. 238 (1972), and Gregg v. Georgia, 428 U.S. 153
(1976).
207 James E. Starts, The Lessons of Forensic Historiography-RetrospectiveProphesing, 27
Sci. SLEUTHING REV. 1, 1 (winter 2005). Wendy Murphy, a former Boston prosecutor, echoed
Professor Starrs' concerns: "DNA is a very important tool that tells us the truth about one thing.
It tells us who was at the scene of the crime. And in this case, it absolutely tells us Mr. Ruffner
was involved, did rape and kill this child. I don't doubt that for a minute. What I think we have
to be careful about is thinking that just because there is DNA at a crime scene that that tells us
the whole picture ... what I'm worried about is that we're going to overemphasize the value of
DNA as the thing that tells us the truth aboutan entire criminal episode. It just doesn't do that."
Larry King Live: Interview with Kirk Bloodsworth (CNN television broadcast July 21, 2005),
available at http://transcripts.cnn.com/TRANSCRIPTS/0507/21/lkl.01.html.
208 The recent mishaps, miscalculations, and contamination issues at crime labs across the
country clearly reinforce this reality. See Armstrong & Mills, supra note 101 (discussing a contamination case at the Illinois State Police crime lab); Susan Carroll & Carol Sowers, DNA Flaws
Called Unlikely to Jeopardize Police Cases, ARIZ. REP., May 7, 2003, at 1B (discussing DNA
miscalculations at the Phoenix crime lab); Paula McMahon, Crime Lab Botches Murder Inquiry;
Prosecutors Must Drop Charges After DNA Evidence Is Contaminated, SUN-SENTINEL (Fort
Lauderdale, Fla.), June 24, 2003, at 1A (discussing a DNA error at the Broward County, Florida
crime lab); Keith Paul, Audit Calls for Changes in Police DNA Lab, LAS VEGAS SUN, May 23,
2002, at 1 (discussing how a mislabeled blood sample led to an innocent person's arrest); William
C. Thompson et al., How the Probability of a False Positive Affects the Value of DNA Evidence,
48 J. FORENSIC Sci. 47 (2003) (describing how the Philadelphia crime lab inadvertently switched
DNA samples of a defendant and victim in a 1999 rape case); Teichroeb, supra note 77 (discussing DNA errors at the Washington State Patrol crime labs); Phoebe Zerwick, Lab Work Suppressed; Trial on Hold, Defendant Out on Bond, SBI on Defensive, WINSTON-SALEM J., Aug. 29,
2005, at A6; Phoebe Zerwick, DNA Mislabeled in Murder Case, WINSTON-SALEM J.,Aug. 28,
2005, at Al; Phoebe Zerwick, State Crime Lab Is Faulted; Lawyers' Group Calls For Probe, Cites
DNA ErrorsIn Three Cases, WINSTON-SALEM J., July 20, 2005, at Al; Protocol Problems Found
At Sacramento Crime Lab; One Technician Has Resigned After Accusations, KCRA.com, Aug.
30, 2006, available at, www.kcra.com/news/9764158/detail.html (discussing how a Sacramento
County crime lab DNA analyst resigned after accusations he failed to follow proper procedures
while handling forty-five DNA samples); Annie Sweeney & Frank Main, Botched DNA Report
Falsely Implicates Woman; Case Compels State to Change How it Reports Lab Findings, CHI.
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from infallible and false positives are "now broadly recognized,
although the rate at which they occur is difficult to estimate due to the
29
paucity of research on the issue.

A.

DNA: A Legitimate Individualizing Science
DNA analysis now sets the gold standard against which other forensic
sciences are measured. And it usually makes other forensic sciences
look deficient by comparison. 1 0

DNA evidence differs significantly from other forensic identification evidence. First, scientists developed DNA testing in academic
and industrial settings for reasons having nothing to do with solving
crimes. 21' Because science values skepticism as much as it values progress, scientists had already investigated and identified DNA's potential limitations before prosecutors and police realized its potential in
the criminal justice system. 21 2 Second, DNA deals with a purely
empirical issue and is therefore easily amendable to normal scientific
methods.213 Third, DNA has academic and industrial counterparts
that are capable of "perform[ing] the lion's share of research."2'14
SUN-TIMES, Nov. 8, 2004, at 18 (noting how a botched DNA report led to Diana Myers' wrongful
arrest).
209 William C. Thompson & Dan E. Krane, DNA in the Courtroom, in PSYCHOLOGICAL &
SCIENTIFIC EVIDENCE IN CRIMINAL TRIALS § 11:38 at 11-63 (Jane C. Moriarty ed. 2004). As

federal district Judge Jed Rakoff, recently conceded: "Even the 'gold standard' of forensic testing, DNA tests, may, because of human error, prove fallible." United States v. Bentham, 414 F.
Supp. 2d 472, 473 (S.D.N.Y. 2006).
210 Mark Hanson, The Uncertain Science of Evidence: Some Testimony from Expert Witnesses in Criminal Trials is Having Trouble Standing Up to Tougher Scrutiny from the Courts,
ABA J. (July 2005), at 48, 50 (quoting Paul C. Giannelli, a law professor at Case Western
Reserve University).
211 See generally THORWALD, supra note 195 (discussing the history of forensic science).
212 As the author's former law professor, Edward Cheng, insightfully noted: "[B]ecause
the scientific community developed DNA typing, DNA evidence comes pre-packaged with all
the indicia of scientific reliability: population statistics, pre-defined and pre-tested procedural
standards, and known error rates." Edward K. Cheng, Reenvisioning Law-Through the DNA
Lens, 60 N.Y.U. ANN. SURV. AM. L. 649, 649 (2005).
213 See Michael L. Baird, DNA Profiling: Laboratory Methods, in 1 MODERN SCIENTIFIC

16-1.0 (David L. Faigman, David H.
Kaye, Michael J. Saks & Joseph Sanders eds., 1997) ("Because each person's DNA is unique and
inherited from the biological parents, methods that examine DNA for differences are highly
informative for establishing identity and lineage. Differences resulting from insertions, deletions,
or sequence changes in the DNA molecule can be identified.").
214 Michael J. Saks & Jonathan J. Koehler, What DNA "Fingerprinting"Can Teach the Law
About the Rest of Forensic Science, 13 CARDOZO L. REV. 361, 363 (1991).
EVIDENCE: THE LAW AND SCIENCE OF EXPERT TESTIMONY
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Fourth, unlike other branches of science, DNA is an amalgamated
branch of knowledge, in that it borrows from other branches such as
biology and genetics.215 Thus, DNA is noticeably different from the
other individualizing forensic sciences.
First, criminal investigators created the non-DNA forensic identification techniques to solve crimes and secure convictions.2 16 Second,
fingerprinting and the like are not premised on legitimate science(s),
nor can they be considered applied sciences because no scientific law
exists which prevents two objects or humans from being identical.2 17
More specifically, there is no scientific principle which prohibits portions of two individuals or objects from being identical.218 With
respect to the applied science claim, before an analyst can apply a
science there must be a science to apply. 219 Third, because individualizing forensic techniques are not buttressed by traditional science(s),
they have no knowledge-producing counterparts in the academic and
industrial sectors to assist in identifying and ascertaining the limitations and weaknesses of certain forensic techniques. 22' Fourth, unlike
DNA, which has a comfortable statistical foundation, other fields,
such as fingerprinting, have yet to embark on base rate research. 2
215 See NORAH INMAN & KEITH RUDIN, AN INTRODUCTION TO FORENSIC DNA ANALYSIS

(2d ed. 2001).
216 See United States v. Green, 405 F. Supp. 2d 104, 109 n.7 (D. Mass. 2005) ("the [firearms] 'field' consists entirely of individuals who work for law enforcement agencies. In contrast,
the DNA-typing 'field' involves neutral academics as well as law enforcement personnel.").
217 See Michael J. Saks, Merlin and Solomon: Lessons from the Law's Formative
Encounters with Forensic IdentificationScience, 49 HASTINGS L.J. 1069, 1084 (1998) ("No articulated theory exists that explains why unique identifiability must be the order of the universe.").
218 See infra Part II.C.1 (discussing this issue in more depth).
219 See Saks, supra note 217, at n.ll0.
220 Moreover, the concept of individualization is of no interest to other scientific community. See John I. Thornton & Joseph L. Peterson, The General Assumptions and Rationale of
Forensic Identification, in SCIENCE IN THE LAW: FORENSIC SCIENCE ISSUES, § 1.30 at 8 (David L.

Faigman et al. eds. 2002); Henry C. Lee, ForensicScience and the Law, 25 CONN. L. REV. 1117,
1121 (1993) ("Individualization is unique to forensic science.").
221 See Saks & Koehler, supra note 214, at 370. For instance, a well-respected forensic
scientist noted: "From a statistical viewpoint, the scientific foundation for fingerprint individuality is incredibly weak." David A. Stoney, Measurement of Fingerprint Individuality, in
ADVANCES IN FINGERPRINT TECHNOLOGY 327, 383 (Henry C. Lee & Robert E. Gaensslen eds.,

2d ed. 2001). The realization that many forensic fields lack statistical research to substantiate
their claims is far from novel. See CHARLES E. O'HARA & JAMES W. OSTERBURO, AN INTRODUCTION TO CRIMINALISTICS: THE APPLICATION OF THE PHYSICAL SCIENCES TO THE DETECTION

OF CRIME 669 (1949) (besides fingerprint examiners, "expert[s] in other branches of police

science ... [do] not enjoy access to so large a mass of data. Usually [they] must rely upon [their]

own experience.").
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While forensic examiners may have a general impression of which fingerprint, toolmark, bite mark, or handwriting characteristics are widespread and which are atypical, the intrinsic decisions made by these
examiners are not premised on published statistical studies, nor do
any methods exist for estimating the rarity of certain characteristics.22 2

Fifth, notwithstanding the emerging trawl search problems with
DNA databases (i.e., cold hit cases),2 23 forensic identification examiners are far more likely to dredge fordata than are DNA analysts.2 24
Unlike DNA analysts, who know beforehand the variables for which

they are probing, forensic examiners, such as fingerprint examiners,
are not restricted by a pre-examination list of absolute variables.

Instead, these examiners probe their respective pieces of evidence
until they come across features that they deem significant. The inherent problem with this approach is that the individualizing forensic sciences have yet to propose standards or protocols to distinguish
between insignificant and significant features. 225 Instead, the process

is entirely subjective, in that an examiner's discriminatory ability (or
inability) is based wholly on his experience and training. 226 Finally,

contrary to Dr. Bieber's assertion, individualizing forensic techniques

have no applicability within a hospital setting.227 While some forensic

techniques may prove fruitful in identifying mass casualty victims
(e.g., dental records, fingerprints), these identifications are fundamen222 As Professor Koehler explained: "In DNA, we say, Here are the chances of a match,
and here is the frequency with which we make an error." By contrast, "a ballistics expert might
say, in effect, 'It's a match. This bullet came through this gun. I know because I'm the world's
top expert."' Rick Casey, It's a Crime When Science Gets it Wrong, Hous. CHRON., Sept. 18,
2005, at B1 (quoting Jonathon J. Koehler, a University Distinguished Teaching Professor of statistics at the University of Texas' McCombs School of Business).
223 See Peter Donnelly & Richard D. Friedman, DNA Database Searches and the Legal
Consumption of Scientific Evidence, 97 MICH. L. REV. 931 (1999).
224 Data dredging is the antithesis of the scientific method because the examiner starts with
a conclusion and then trawls through the evidence to find data which supports his or her conclusion (or desired outcome). As forensic expert, Gil Sapir, commented: "All too often the [crime]
laboratory [examiner] states a conclusion, then gets data to support it after being challenged,
thereby supplying the facts post hoc." Sapir, supra note 32, at 35 n.40.
225 See infra Part II.D.2 (discussing the lack of standards in forensic science).
226 See infra Part II.D.4 (discussing the subjectiveness of forensic examinations).
227 According to Dr. Bieber, the "same techniques that [crime labs] appl[y] in the investigation of serious criminal acts are used everyday... in the hospital to determine what patients gets
what bone marrow sample for treatment of leukemia or lymphoma." Symposium: Panel Three:
The Role of Scientific Evidence: The Massachusetts Governor's Council Report, 80 IND. L.J. 69,
85 (2005) (open discussion for Panel Three-The Role of Scientific Evidence).
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tally different than those rendered during criminal investigations.2 28
More importantly, in criminal investigations, especially capital murder
investigations, the pressure to identify and apprehend a murderer or
train bomber adds another dimension to an already highly complicated and subjective task.229
B.

The Premises of Individuality: They Don't Add Up

Individuality. depends on three assumptions. First, numerous
forms of biological and physical entities exist in unique, one-of-a-kind
fashion. Second, these entities are capable of leaving equally distinctive traces of themselves in any environment. Third, the techniques of
228 For instance, it cannot be reasonably argued that individualizing a suspected bite mark
to the one and only person who could have deposited the bite mark is the same thing as determining whether two sets of complete dental records match. In the former, a forensic dentist must
not only opine whether the wound is in fact a bite mark, he or she must then determine whether
the bite mark is human in origin. If human in origin, the forensic dentist must then try to individualize the bite mark. In the later examination, the dentist is not trying to determine whether
a particular mark is a human bite mark which was made by a specific set of teeth. Rather, he or
she is simply trying to determine whether two sets of teeth (i.e., the original and an x-ray copy)
correspond with one another at a variety of points. The fact that a forensic dentist can identify a
mass casualty victim with dental records has absolutely no bearing on: 1) whether bite marks are
unique; 2) whether a forensic dentist can accurately distinguish between bite mark and non-bite
mark wounds; and 3) whether a forensic dentist can accurately link a suspected bite mark to the
only set of teeth which could have implanted the bite mark. The Third Circuit Court of Appeals
has even recognized this point. See United States v. Mitchell, 365 F.3d 215, 243-44, n.25 (3d Cir.
2004) ("We also understand the task in disaster-victim identification as being (merely) to individualize one victim out of at most a few thousand victims, while forensic criminal identification
seeks to individualize the defendant out of a pool of millions of potential perpetrators. Accordingly, there seems to be less of a threat of a false positive in the context of disaster-victim identification than in forensic criminal identification."). See Donna Leinwand, DNA Science Used to
ID Bodies, USA TODAY, Jan. 14, 2005, at 5A (discussing how forensic scientists from all over the
world used DNA testing and dental records to identify tsunami victims); Danny Robbins &
Denna Boyd, DNA Vital in Identifying Victims, MIAMI HERALD, Sept. 15, 2005, at A26 (discussing how DNA testing played a critical role in identifying victims of hurricane Katrina).
229 See INMAN & RUDIN, supra note 195, at 57 ("Perhaps because of pressure to 'solve' a
particularly horrendous crime, even the most well-intentioned and educated criminalists have
succumbed to overinterpreting the results of a physical analysis."). For instance, one of the
reasons provided by the FBI for the Brandon Mayfield fingerprint misidentification was "the
inherent pressure of working an extremely high-profile case." Robert B. Stacey, Report on the
Erroneous Fingerprint Individualizationin the Madrid Train Bombing Case, 7 FORENSIC SCI.
COMMC'NS (2005), available at http://www.fbi.gov/hq/lab/fsc/backissu/jan2005/special-report/
2005_special-report.htm [hereinafter Stacey I]; see also Robert B. Stacey, A Report on the Erroneous FingerprintIndividualizationin the Madrid Train Bombing Case, 54 J.FORENSIC IDENTIFICATION 706, 713, 716-17 (2005) [hereinafter Stacey II]. The ASCLD audit report of the Virginia
Division of Forensic Science also suggested that "pressure" played a role in the errors which led
to Earl Washington's wrongful capital conviction. See Virginia Inspection, supra note 176, at
14-15.

20071

FORENSIC SCIENCE AND CAPITAL PUNISHMENT REFORM

341

observation, measurement, and inference utilized by forensic examiners are adequate to link these traces back to the one and only object
which produced them. 230 Each assumption is riddled with problems
and shortcomings.
1.

The Uniqueness Claim: Uniqueness is Not a Legitimate Scientific

Expectation
When skeptics and forensic watchdogs press the forensic science

community for concrete evidence concerning the theory of unique
identifiability, the forensic science community resorts to the multiplication (or product) rule. Simply stated, if objects differ on a number
of independent dimensions, one finds the probability that any one
combination will occur by multiplying together the probabilities associated with each dimension. 23' Because each number in the equation
is typically a fraction, the operation generates extremely small
probabilities.2 32 Armed with these persuasive, yet deceptive,
probabilities, the forensic science community then appeals to the
layperson's counter-intuitiveness. Relying on probability theory to

establish uniqueness, however, is problematic for several reasons.2 33

First, probabilistic reasoning or models cannot establish absolutes. 234 At best, forensic examiners can discuss the probability of a
coincidental match. Second, the independence assumption can be easily breached due to the multiplication rule's numerous functions in the
forensic community.23 5 Third, determining the likelihood of a coinci230 See Craig M. Cooley, Forensic Individualization Sciences and the Capital Jury: Are
Witherspoon Jurors More Deferential to Suspect Science than Non-Witherspoon Jurors?, 28 S.
ILL. U. L.J. 273, 304-05 (2004); Saks, supra note 217, at 1081-83.
231 See DAVID FREEDMAN ET AL., STATISTICS 229 (3d ed. 1998); THORWALD, supra note
195, at 10.
232 Mathematically, the product of 1/n * 1/ni * 1/n2 * . . * 1/nx becomes increasingly
smaller with each term, where n, nl, n2 ... nx are all greater than 1.
233 As one federal district judge recently commented: "The disapproval of statistical evidence based on the product theory has been a consistent refrain from courts over the years."
Ege v. Yukins, 380 F. Supp. 2d 852, 877 (E.D. Mich. 2005) (listing numerous cases disapproving
the multiplication rule), affd Ege v. Yukins, 2007 WL 1191911 (6th Cir. Apr. 24, 2007).
234 Two fingerprint researchers realized this nearly sixty years ago. See HAROLD CUMMINS
&

CHARLES MIDLO, FINGER PRINTS,

PALMS AND SOLES, AN INTRODUCTION TO DERMATO-

GLYPHICS 154 (1943). See also Commonwealth v. Crews, 640 A.2d 395, 401 (Pa. 1994) ("For
proving identity ... as opposed to disproving identity, DNA can never provide absolute, conclusive proof, even though extremely low probabilities of a coincidental match provide a basis for
very strong inferences of identity.").
235 See Charles R. Kingston & Paul L. Kirk, The Use of Statistics in Criminalistics,55 J.
CRIM. L. & CRIMINOLOGY 514, 516 (1964). As noted, in order for the product rule to work
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dental match requires three things which are noticeably absent in

forensic science: 1) error rate research; 2) base rate research; and 3)
statistically

astute

forensic

examiners. 236

Regarding

error

rate

research, the forensic science community is (and has been) reluctant
to discover the accuracy or inaccuracy of its examiners and techniques.2 37 With respect to base rate research, besides DNA, base rate

accurately, the two things (or events) that are being multiplied must be independent of one
another. Two things (or events) are considered independent if the chances for the second given
the first are the same, no matter how the first one turns out. Otherwise, the two things are
dependent. See FREEDMAN ET AL., supra note 231, at 230. For instance, the heads and tails of a
coin are independent of one another. Before the coin is even tossed, a person has a 50% chance
of receiving a heads. Likewise, if the first toss is heads, the chance of heads landing again on the
second toss still remains 50%. Thus, the chances for the first and second toss remain the same,
regardless of what happens on the first toss. In a game of chance, the multiplication and independence rules can be easily controlled. Id. at 234 (noting that "probability calculations like the
multiplication rule were developed for dealing with games of chance, where the basic process
can be repeated independently and under the same conditions"). However, when the multiplication and independence rules are applied to characteristics which are not easily amendable to a
controlled setting (i.e., physical evidence), such as a game of chance, mathematicians or forensic
examiners must be very careful not to assume that two or more factors or characteristics are
independent of one another. If independence is incorrectly assumed, the probability produced
will be much smaller than it would be if independence was not mistakenly assumed. Early fingerprint pioneer, Sir Francis Galtori, acknowledged the problem of blindly assuming that certain
variables are independent of one another: "It is hateful to blunder in calculations of adverse
chances, by overlooking correlations between variables, and to falsely assume them independent, with the result that inflated estimates are made which require to be proportionately
reduced."

FRANCiS GALTON, FINGER PRINTS 109 (De Capo ed., 1965). Unfortunately, because

many forensic examiners are not well versed in statistics, they blindly assume independence and
produce erroneous and very prejudicial probabilities. For instance, in Carol Ege's murder trial,
the prosecutor's forensic dentist testified that "out of the 3.5 million people residing in the
Detroit metropolitan area, [Ege] was the only one whose dentition could match the individual
who left the possible bite mark on [the victim's] cheek." Ege v. Yukins, 380 F. Supp. 2d 852, 869
(E.D. Mich. 2005). The dentist's testimony helped secure Ege's murder conviction. See People
v. Ege, 1996 Mich. App. LEXIS 1805 (Sept. 17, 1996). However, during Ege's federal habeas
proceedings, the federal district court granted Ege's writ of habeas corpus because the dentist
provided grossly inaccurate and extremely prejudicial testimony. In particular, the district court
criticized the dentist's reliance on the multiplication rule:
The flaw in Dr. Warnick's statistical opinion should have been obvious and its admissibility readily assailable. The opinion apparently was based on the mathematical product
theory, a proposition that long has been condemned and was discredited over thirty-five
years ago by the California Supreme Court in the case of People v. Collins, 438 P.2d 33
(1968), a case that has become a classic for law students in basic evidence classes.
Ege v. Yukins, 380 F. Supp. 2d 852, 876 (E.D. Mich. 2005). The Sixth Circuit Court of Appeals
recently affirmed the district court's grant of Ege's writ of habeas corpus. See Ege v. Yukins,
2007 WL 1191911 (6th Cir. Apr. 24, 2007).
236 See generally Saks & Koehler, supra note 214.
237 See infra Part II.D.5 (discussing why the forensic science community abhors proficiency
testing).
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data for the individualizing forensic sciences are non-existent and
nearly impossible to calculate.2 38 Consequently, forensic examiners
simply make up or assume base rates when they engage in statistical
or Bayesian calculations:2 39 Finally, forensic examiners are not well
versed in statistics. 24' Accordingly, without error rate or base rate
data and statistically competent examiners, forensic identifications
24 1
represent subjective "leaps of faith.
2.

Locard's Transfer Principle: Accepted Without Proof

Forensic science is premised on Locard's theory of exchange,
which states that every contact between individuals or objects results
in a transfer of material between them.2 42 Evidence collected from the
238 See Commonwealth v. Meeks, 2006 WL 2819423, at *10 (Mass. Super. Ct. Sept. 28,
2006) ("Mary-Jacque Mann also acknowledged that there is no database for a[ ] [firearm] examiner to look to when making examinations."); BERNARD ROBERTSON & G. A. VIGNAUX, INTERPRETING EVIDENCE: EVALUATING FORENSIC SCIENCE IN THE COURTROOM 4 (1995) (noting that
"it seems impossible to design an experiment to refute" individuality); Paul C. Giannelli, Forensic Science, 34 J.L. MED. & ETHICS 310, 313 (2006) (noting that "empirical support for many
techniques is often lacking, a fact that makes the need for basic research a pressing concern");
Randolph N. Jonakait, Real Science and Forensic Science, 1 SHEPARD'S EXPERT & SCI. EVID. Q.
435, 436 n.8 (1994); Saks & Koehler, supra note 214, at 368 n.28 ("To demonstrate the assumption that gun barrel markings disperse themselves evenly, one would have to compare the markings of each gun barrel with every other gun barrel that ever existed or ever will exist.").
239 "It is unwise to continue the practice of assuming probability factors, however conservative, in the development of a total probability case. Since probability or circumstantial case
cannot be avoided, it is imperative that police administrators and criminal investigators alike
support research efforts which will lead to a solution to these statistical problems." Joseph D.
Nicol, Criminalistics, in FORENSIC SCIENCE: SCIENTIFIC INVESTIGATION IN CRIMINAL JUSTICE
234 (Joseph L. Peterson ed., 1975). For examples of this practice, see PAUL L. KIRK, CRIME
INVESTIGATION 20-21 (John I. Thornton ed., R.E. Krieger Pub. Co. 1985) (1974); Charles R.
Kingston & Paul L. Kirk, The Use of Statistics, in FORENSIC SCIENCE: SCIENTIFIC INVESTIGATION IN CRIMINAL JUSTICE 182 (Joseph L. Peterson ed., 1975); O'Hara & Osterburg, supra note

221, at 670-71; Luke S. May, The Identification of Knives, Tools and Instruments a Positive Science, 1 AM. J. POLICE ScI. 246, 255 (1930). This practice still occurs today, as experts have
testified in numerous cases to specific probabilities based on statistical studies of unexplained
origin. See Clive A. Stafford Smith & Patrick D. Goodman, Forensic Hair ComparisonAnalysis:
Nineteenth Century Science or Twentieth Century Snake Oil?, 27 COLUM. HUM. RTS. L. REV. 227,

257-58 (1996); Ege v. Yukins, 380 F. Supp. 2d 852 (E.D. Mich. 2005) (discussing a forensic dentist who concocted a statistical probability regarding bite mark evidence).
240 See infra Part III.A.
241 David Stoney, What Made Us Ever Think We Could Individualize Using Statistics?, 31 J.
197 (1991).
242 Locard's transfer theory originated from the French forensic scientist, Edmund Locard.
See Thorwald, supra note 195, at 280-88. See also Edmond Locard, The Analysis of Dust Traces,
1 AM. J. POLICE SCI. 276 (1930); Edmond Locard, The Analysis of Dust Traces (Second Part), 1
FORENSIC SCI. Soc'Y

AM. J. POLICE SCI. 401 (1930).
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crime scene, victim, and offender represents the trace evidence which
was consciously or unconsciously transferred upon contact. Criminal
investigators developed forensic techniques to identify and individualize these traces and to link the crime scene, the victim, and the

offender. Though ostensibly commonsensical, Locard's theory is just
that-a theory, as it has yet to be tested or refuted.2 43
3.

The "Task at Hand" Claim: Talking the Talk, but Not Walking
the Walk
The third premise supporting individuality is that the techniques

of observation, measurement, and inference utilized by forensic examiners are adequate to link these traces back to the one and only object
or person which produced them .2 4" The validity of this assumption

depends on the accuracy of forensic techniques and examiners. The
accuracy of forensic techniques and examiners can be calibrated via

double blind proficiency testing. 24 5 Forensic practitioners, however,

have been unwilling to participate in blind proficiency testing pro-

grams.24 6 Consequently, forensic examiners and techniques are nor-

mally ushered into court before their accuracy is adequately assessed

and substantiated.24 7 When proficiency testing is undertaken, how243 According to forensic scientisis, Norah Inman and Keith Rudin: "As much as the
Locard transfer theory has been invoked, no peer-reviewed literature exists that proffers it, tests
it, or refutes it. It is axiomatic in forensic science; it is accepted as true without proof." INMAN &
RUDIN, supra note 195, at 94 (emphasis added).
244 Saks, supra note 217, at 1081.
245 See John I. Thornton & Joseph L. Peterson, The GeneralAssumptions and Rationale of
ForensicIdentification, in 4 MODERN SCIENTIFIC EVIDENCE: THE LAW AND
TESTIMONY § 31.27, at 29 (David L. Faigman et al. eds., 3d ed. 2006).
246 See infra Part III.C.

SCIENCE OF EXPERT

247 See COMMITTEE ON EVALUATION OF SOUND SPECTROGRAMS, ASSEMBLY OF BEHAVIORAL & SOC. SCIS., NAT'L RESEARCH COUNCIL, ON THE THEORY AND PRACTICE OF VOICE

IDENTIFICATION (1979) (commenting on the lack of research regarding voiceprint technology);
John J. Lentini, The Scientific Basis of Expert Testimony on Fires, Arsons, and Explosion, in
SCIENCE IN THE LAW: FORENSIC SCIENCE ISSUES at 355-85 (David L. Faigman et al., eds., 2002)

(discussing the lack of research regarding burn pattern interpretation and fire dynamics); Paul C.
Giannelli, The Admissibility of Novel Scientific Evidence: Frye v. United States, a Half-Century
Later, 80 COLUM. L. REV. 1197, 1224-25 (1980) (discussing the lack of research regarding paraffin test or dermal nitrate test for the recent discharge of a firearm); Edward J. Imwinkelried &
William A. Tobin, The Use and Misuse of Forensic Evidence; Comparative Bullet Lead Analysis
(CBLA) Evidence: Valid Inference or Ipse Dixit?, 28 OKLA. CITY U. L. REV. 43 (2003) (discussing the paucity of research regarding comparative bullet lead analysis); Randolph N. Jonakait,
Will Blood Tell? Genetic Markers in Criminal Cases, 31 EMORY L.J. 833 (1982) (commenting on
the lack of electrophoretic blood testing research); Flynn McRoberts & Steve Mills, U.S. Seeks
Review of Fingerprint Techniques: High Profile Errors Prompt Questions, CHI. TRIB., Feb. 21,
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ever, and the results are made public (which is rare), they suggest that
novice and even experienced examiners do not fully understand the
principles and procedures of forensic science, as veteran forensic
experts have failed routine non-blind proficiency tests.2 48
C.

More Pitfalls Surrounding Individuality: PartialSimilarity,
Subclass Characteristics,and Mass Produced Objects.

Besides the above shortcomings, forensic examiners must also
contend with other pitfalls regarding individuality, including: 1) partial
similarities; 2) distinguishing between subclass and individual characteristics; and 3) the lack of permanence with respect to certain forms
of physical evidence.
1.

Holistic Individuality Is Not the Issue: Holistic Individuality and
PartialSimilarities
The uniqueness of two full fingerprints does not, in and of itself, prove
that one small portion of a fingerprint cannot mirror one portion of
249
another fingerprint.

It may be true no two individuals are exactly alike when holistically evaluated and compared against one another. One microscopic
dissimilarity is all that is required for humans or manmade or. naturally occurring objects to be considered different from one another.

However, this fact alone does not imply that two individuals cannot,
for instance, have identical friction ridge patterns on portions of their

left thumbs, right elbows, or upper lips. To the contrary, it is plausible
that individuals can have corresponding friction ridge patterns on
2005, at 1 ("[Tjhe National Institute of Justice [NIJ] recently called for researchers to explore
such crucial issues as how to measure the quality of fingerprints lifted from crime scenes and the
accuracy of comparisons made by law-enforcement examiners.").
248 For instance, Arnold Melnikoff failed a hair proficiency test when he transferred from
the Montana State Police crime to the Washington State Patrol crime lab. Prior to his work in
Washington, Melnikoff was the Directorof the Montana State Police crime lab. See Lise Olsen,
Crime Lab Worker Failed to Qualify to Test Hair Samples, SEATrLE POST-INTELLIGENCER, Jan.
2, 2003, at Al. Houston Police Chief Joe Breshears was forced to temporarily shut down the
Houston crime lab's toxicology unit after he learned Pauline Louie, a twenty-eight year veteran,
failed a proficiency test. See Roma Khanna, HPD's Toxicology Lab Shut Down; Division Testing
on Hold After Supervisor Fails Competency Exam, Hous. CHRON., Oct. 30, 2003, at Al. In 1998,
Charles Vaughan, a veteran forensic examiner who spent time with Oregon and Washington
crime labs, failed a footwear identification proficiency test. See Teichroeb, supra note 90.
249 Commonwealth v. Patterson, 840 N.E.2d 12, 16 (Mass. 2005).
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small portions or fragments of their bodies.25 ° This is critical to grasp,
especially when one considers the fragmented and distorted nature of
latent crime scene prints.25 ' Given the disjointed and imprecise nature
of latent crime scene prints, most examiners are forced to make identifications with partial prints.25 2 Under such circumstances, it is not
inconceivable that two individuals could have similar ridge patterns on
a minuscule fraction of their body. For these very reasons "latent3
25
prints are an 'inevitable source of error in making comparisons."'
With respect to manmade objects such as tools, two toolmark examiners realized this very point more than seventy years ago.254
250 See id.

251 "Criminals generally do not leave behind full fingerprints on clean, flat surfaces.
Rather, they leave fragments that are often distorted or marred by artifacts... Testimony at the
Daubert hearing suggested that the typical latent print is a fraction-perhaps 1/5-of the size of
a full fingerprint." United States v. Mitchell, 365 F.3d 215, 220-21 (3d Cir. 2004).
252 Patterson, 840 N.E.2d at 16 (noting that, "because latent print impressions left at crime
scenes are often partial impressions of a full fingerprint, subject to significant distortions, it is a
question of significant dispute as to how much detail in the latent print must be demonstrable to
assert reliably its identity with a known fingerprint").
253 Sandy L. Zabell, FingerprintEvidence, 13 J.L. & POL'Y 143, 144 (2005) (citation omitted). According to the Office of Inspector General's ("OIG") report regarding the FBI's Brandon Mayfield fingerprint misidentification, one of the primary reasons for the misidentification
was the "unusual similarity of the prints" between the crime scene print (which was ultimately
linked to a Algerian national named Ouhnane Daoud) and Mayfield's print. U.S. DEP'T OF
JUST., OFFICE OF THE INSPECTOR GEN., A REVIEW OF THE FBI's HANDLING OF THE BRANDON
MAYFIELD CASE 6 (Mar. 2006) [hereinafter OIG Mayfield Report]. The OIG reported "10 features in LFP 17 [i.e., the crime scene print] formed a constellation of points that was generally
consistent with the constellation of points in the known fingerprints of both Mayfield and
Daoud." Id. at 7. The "unusual similarity in position and ridge counts was a critical factor that
misled four examiners and contributed to their overlooking other important differences between
LFP 17 and Mayfield's fingerprint." Id. The OIG criticized the FBI for failing "to give adequate
consideration to the incomplete nature of the agreement in points between LFP 17 and Mayfield's fingerprint." Id. at 9.
254 See JACK D. GUNTHER & CHARLES 0. GUNTHER, THE IDENTIFICATION OF FIREARMS
90-91 (1935)
("No two oak leaves may be exactly alike, but the exact counterpart of a small area of one oak
leaf can probably be found in other oak leaves. It is probably true that no two firearms with the
same class characteristics will produce the same signature, but it is likewise true that each element of a firearm's signature may be found in the signatures of other firearms."). Other toolmark examiners have echoed this point. See, e.g. Alfred A. Biasotti & John Murdock, "Criteria
for Identification" or "State of the Art" of Firearms and Toolmark Identification, 16 Ass'N OF
FROM AMMUNITION FIRED THEREIN, WITH AN ANALYSIS OF LEGAL AUTHORITIES

FIREARM & TOOL MARK EXAMINERS J. 16, 17 (1984) (noting that "[toolmark examiners] have
come to expect to find small isolated areas of corresponding striae agreement when comparing
toolmarks that have been produced by different working surfaces"). Given this reality, toolmark

examiners must walk a fine line during their examinations, as matching striae may amount to
nothing more than mere coincidence. See John E. Murdock, Some Suggested Court Questions to
Test Criteriafor Identification Qualifications,24 ASS'N OF FIREARM & TOOL MARK EXAMINERS
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Class, Subclass, and Individual Characteristics:Confusing Class
Characteristicsor Subclass Characteristics with Individual
Characteristics
Of serious concern, Sgt. Weddleton indicated that he does not even
consider subclass characteristics when he examines breech face
markings.255

Although portrayed by the media as overly simplistic, accurately
identifying individualizing characteristics, and linking these characteristics to the one and only person or object in the world that could have
produced them, is far from simplistic. Individualization requires
forensic examiners to be aware of two additional types of characteristics: class characteristics and subclass characteristics.2 56 Class characteristics are universal characteristics that separate a group of objects
from a cosmos of miscellaneous objects (i.e., separating the different
types of Halloween candy into their respective piles).257 Class characteristics lend themselves to the practical function of inspecting a sizeable quantity of items by purging from consideration those items that
do not share the characteristics common to all of the members of that
group. Individuality, however, cannot be established with class characteristics.2 58 Rather, it can only be established with "those exceptional characteristics that may establish the uniqueness of the
object."2'59 While this definition borders on the tautological (i.e., it is
an individual or unique characteristic if it establishes the object's uniqueness 260), for purposes of this section it should simply be recognized
that a suspected individual characteristic might not be an individual
J. 69, 73 (1992). Various toolmark studies have underscored the significance of this problem.
See, e.g. Adina Schwartz, A Systemic Challenge to the Reliability and Admissibility of Firearms
and Toolmark Identification, 6 COLUM. Sci. & TECH. L. REV. 2, 7-9 (2005) (citing numerous
studies). Complicating the matter even more is the fact there are no databases which collect and
store information for non-firearms related toolmarks. Consequently, "due to the absence of
non-firearms toolmark databases and the incomplete databases for firearms toolmarks, misidentifications are likely to result because examiners underestimate the possible similarities between
the individual characteristics of toolmarks made by different tools." Id. at 8.
255 United States v. Monteiro, 407 F. Supp. 2d 351, 371 n.2 (D. Mass. 2006).
256 See Thornton & Peterson, supra note 220, at 5-6.
257 See Monteiro, 407 F. Supp. 2d at 360; Commonwealth v. Meeks, 2006 WL 2819423, at
*14 (Mass. Super. Ct. Sept. 28, 2006).
258 Thornton & Peterson, supra note 220, at 5.
259 Id.
260 See Monteiro, 407 F.Supp. 2d at 370 (describing "the AFTE Theory" of toolmark identification as "tautological").

CIVIL RIGiiTs LAW

JOURNAL

[Vol. 17:2

characteristic at all; instead, it may be a class or subclass
characteristic.26 '
Besides differentiating between class and individual characteris-

tics, forensic examiners, particularly toolmark examiners, must also
distinguish between subclass characteristics and individual characteristics. 262 Subclass characteristics in toolmarks emerge when toolmakers

mass produce groups of tools which are similar in appearance, size, or
surface.263 The toolmarks generated by tools in a given production
batch have corresponding microscopic characteristics called subclass

characteristics. 26 4 The frequency of subclass characteristics leads to
the unsettling reality that the manufacturing process creates only a
limited number of tools with sufficiently differentiated surfaces that
can produce individualistic toolmarks.26 5 Consequently, examiners
can easily render a false identification because "some machining

processes are capable of reproducing remarkably similar surface characteristics (i.e., gross contour and/or fine striae, etc.) on the working
surfaces of many consecutively produced tools which if not recognized
261 For example: "A[ ] [document] examiner may note an unusual letter formation, which
in the experience of that examiner seems to be unique... But it may be that every schoolchild in
a Bulgarian town was taught to execute that particular letter formation. The characteristic may
be obscure, but it is still a class characteristic, not an individual characteristic, and should be
given only the weight that a class characteristic deserves and not the additional weight that ordinarily would be given to an individual characteristic." Thornton & Peterson, supra note 220, at
6.
262 See Monteiro, 407 F. Supp. 2d at 363 (arguing that "a firearm 'may be wrongly identified
as the source of a toolmark it did not produce if an examiner confuses subclass characteristics
shared by more than one tool with individual characteristics unique to one and only one tool"')
(citation omitted); Meeks, 2006 WL 2819423, at *15 (noting that subclass characteristics are "not
unique to a single firearm, thereby requiring firearms examiners to 'consider the possibility of
sub class . . . carry over on consecutively manufactured tool working surfaces [e.g., a firearm's
barrel] before positively identifying a toolmark as having been made by a particular tool, to the
exclusion of all other tools." AFTE recommends that '[c]aution should be exercised in distinguishing SUBCLASS CHARACTERISTICS from INDIVIDUAL CHARACTERISTICS.")
(citation omitted; emphasis in original).
263 Alfred Biasotti & John Murdock, The Scientific Basis of Firearmsand Toolmark Identification, in SCIENCE IN THE LAW: FORENSIC SCIENCE ISSUES 205, 212 (David L. Faigman et al.

eds., 2002).
264 Id.; see also Monteiro, 407 F. Supp. 2d at 363; United States v. Green, 405 F. Supp. 2d
104, 111 (D. Mass. 2005).
265 "As tool manufacturers minimize the steps necessary to produce tools in an effort to
become more efficient and economical, the possibility for tools produced with similar characteristics increases." Stephanie J. Eckerman, A Study of Consecutively Manufactured Chisels, 34
Ass'N OF FIREARM & TooL MARK EXAMINERS J. 379, 379 (2002). See also Joan Griffin &
David J. LaMagna, Daubert Challengesto Forensic Evidence: Ballistics Next on the FiringLine,
THE CHAMPION, Sept.-Oct. 2002, at 20, 58.
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'
Notand properly evaluated could lead to a false identification."2 66
withstanding the fact toolmark and firearms examiners are (and have
been) well aware of the dangers and difficulties involved in distinguishing between subclass characteristics and individual characteristics, the field, as a whole, has been noticeably lethargic in researching
to minimize these dangers. 67

3.

Permanency: Wear and Tear Can Wear Down the Theory of
Individuality
[I]ndividual characteristics of toolmarks change somewhat over time
due to wear and tear. 6 8

The permanency issue also hampers individuality. If an object,
such as a tool, is capable of producing individualistic markings, there
remains the issue of whether this individualizing quality is permanent
or temporary. Many objects or tasks (e.g., handwriting, firearms identification) lack the permanence witnessed in fingerprints or DNA.
Handwriting, toolmark identification, and firearms identification are
three examples where the permanence assumption is called into serious question. Proponents of handwriting identification claim that no
two persons write alike.269 The validity of this claim is seriously
undermined when one takes into account that an individual's writing
266 Biasotti & Murdock, supra note 254, at 17. In short, as one federal district judge
insightfully noted: "The task of telling them apart is not an easy one: Even if the marks on all of
the casings are the same, this does not necessarily mean they came from the same gun. Similar
marks could reflect class or subclass characteristics, which would define large numbers of guns
manufactured by a given company. Just because the marks on the casings are different does not
mean that they came from different guns. Repeated firings from the same weapon, particularly
over a long period of time, could produce different marks as a result of wear or simply by accident." Green, 405 F. Supp. 2d at 107 (emphasis in original); see also Monteiro, 407 F. Supp. 2d at
371 ("[Olne critical problem with the AFTE Theory [of toolmark identification] is the lack of
objective standards for deciding whether a particular mark is a subclass or individual characteristic . . .Special Agent Curtis added that the AFTE Theory offers no guidance on telling the
difference between subclass and individual characteristics ... [T]here is no generally accepted
standard for distinguishing between class, subclass, and individual characteristics."). With
respect to Massachusetts, recent testimony from the BPD Firearms Unit raises questions
whether BPD examiners actually understand the difference between individual, class, and subclass characteristics. See Bernstein, supra note 121.
267 See Schwartz, supra note 254, at 9.
268 Monteiro, 407 F. Supp. 2d at 361.
269 See generally ALBERT OSBORN, QUESTIONED DocuMEs (1929).
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style can change over time.2 7 ° Similarly, a person's writing technique
can fluctuate depending on the writing instrument (pen, pencil,
marker, lip stick, etc.) and the instrument's position relative to the
surface.271 With respect to firearms identification, permanence has
never been assumed and firearms examiners concede that the internal
workings of firearms are, like any manufactured item, subject to wear
and tear. 7 2 This continual erosion of the internal chambers disallows
the firearm to produce consistent, distinctive markings on bullets over
time. Toolmark identification runs into similar problems. Tools,
which are used more frequently than firearms, will undoubtedly be
altered by the wear and tear of repeated usage. The deterioration of
the tool's surface affects whether it can continually produce the same
distinctive characteristics over time.273
270 See United States v. Hines, 55 F. Supp. 2d 62, 69 (D. Mass. 1999) ("Both defense and
government experts agree that unlike DNA or-even fingerprints, one's handwriting is not at all
unique in the sense that it remains the same over time, or uniquely separates one individual from
another.").
271 See Lynn C. Hartfield, Daubert/Kumho Challenges to Handwriting Analysis, THE
CHAMPION, Nov. 2002, at 24, 25 (discussing various manners to challenge handwriting); United
States v. Hines, 55 F. Supp. 2d 62, 69 (D. Mass. 1999); United States v. Starzecpyzel,,880 F. Supp.
1027, 1038 (S.D.N.Y. 1995); United States v. Oskowitz, 294 F. Supp. 2d 379, 383 (E.D.N.Y.
2003).
272 Green, 405 F. Supp. 2d at 111 ("The [firearm] examiner's task is further complicated by
the fact that an individual gun's markings change over time; marks present at one period may
not be there at another." This fact may be relevant in this case, where O'Shea seeks to compare
shell casings fired at one point with casings test-fired from a gun found a year later.); Commonwealth v. Meeks, 2006 WL 2819423, at *10 (Mass. Super. Ct. Sept. 28, 2006) (recounting the
prosecution's firearms expert's testimony that "a database would not be helpful because barrels
can change over time; therefore, the marks they leave (individual characteristics) will also
change over time."); Hinton v. State, 2006 WL 1125605 (Ala. Crim. App., Apr. 28, 2006) (The
firearms examiner "admitted that the condition of a bullet can affect his ability to make a comparison; that test bullets are not usually marked, mutilated, or deformed by outside influences,
but evidence bullets usually are; that firing a gun could eventually alter the barrel; that a barrel
that has been altered will not leave clean marks like a clean barrel would; and that the [crime
scene] bullets had some deformities." The examiner also "admitted that the revolver that was
recovered from the appellant's mother was old; that, when it was manufactured, it used corrosive
primers; and that the inside of the barrel can be altered if corrosive primers are used and the
barrel of the gun is not cleaned for a.ldng time.").
273 See T. M. Van Dijk, Tools, in 3 ENCYCLOPEDIA OF FORENSIC SCIENCES 1216, 1219-20

(Jay A. Siegel et al., eds., 2000)
The working edges of many implements are subject to corrosion, wear and abuse. As
such, the individual characteristics (on the implement itself), on which an individualization must be based, can be destroyed shortly after the scene impression is deposited ...
Unlike fingerprint and DNA evidence .. .toolmark evidence has limited classification
value and also usually has a limitation of time. Many crime laboratories discard their
unidentified toolmark evidence . . . after 6 months. Id.

Kirk, supra note 238, at 373-74

2007]
D.

FORENSIC SCIENCE AND CAPITAL PUNISHMENT REFORM

351

Forensic Science's Other Non-Science Characteristics

While the previous discussion dealt with individuality's central
pitfalls, the following sections identify and discuss several non-science
characteristics of forensic science.
1.

Testability, Falsiflability,and Science: Forensic Science's
Fundamental Tenant-Individuality-IsNot Falsifiable
Falsifiability is demanded because in an inductive world a proposition
can never be definitively proved. 7 4

Science does not attempt to prove a proposition's legitimacy.
Instead, it attempts to falsify the proposition.2 75 Falsifiability is necessary because "a scientific hypothesis... [can] never be proved conclusively true because there is always the possibility that the observations
relied upon were coincidental rather than causal. 2 71 6 Moreover, while
empirical testing can establish the falsehood of a universal statement,
a universal statement "can never be proven true by virtue of the truth
of particular statements, no matter how numerous."277
Accordingly, if the demarcation between science and other areas
of human inquiry is falsification, the individualizing forensic sciences
cannot constitute science because the theory of individuality is neither
testable nor falsifiable. 278 Prominent forensic scientists have conceded
Wear of a tool edge will change its marking slowly but progressively. A worn tool is more
individual than a new tool. Hence, more reliable results are obtainable from tools that
are worn, provided that the wear pattern has not been altered significantly between the
making of a questioned tool mark and the making of the standard mark to be used for
comparison. It is not always possible to obtain matching patterns when a questioned tool
has been in regular use between the making of the two marks. Id.
274 Randolph N. Jonakait, The Assessment of Expertise: Transcending Construction, 37
SANTA CLARA L. REV. 301, 324 (1997).
275 See KARL POPPER, THE LOGIC OF SCIENTIFIC DISCOVERY 40-42 (1968) [hereinafter

Popper I]; KARL POPPER, CONJECTURES AND REFUTATIONs: THE GROWTH OF SCIENTIFIC
KNOWLEDGE 37 (Routledge, 5th ed. 1989) (observing that "the criterion of the scientific status of
a theory is its falsifiability, or refutability, or testability") [hereinafter Popper II]. It was the
falsification concept which garnered the greatest amount of attention and confusion in Daubert
v. Merrell Dow Pharmaceuticals,Inc. 509 U.S. 579, 593 (1993); Id. at 600 (Rehnquist, C.J., concurring in part and dissenting in part).
276 Michael Green, Expert Witnesses and Sufficiency of Evidence in Toxic Substances Litigation: The Legacy of Agent Orange and Bendectin Litigation, 86 Nw. U. L. REV. 643, 645 (1993).
277 Bert Black et al., Science and the Law in the Wake of Daubert: A New Search For
Scientific Knowledge, 72 TEX. L. REV. 715, 755 (1994).
278 See Jonakait, supra note 238, at 436 n.8; Michael J. Saks, Implications of the Daubert
Test for Forensic Identification Science, 1 SHEPARD'S EXPERT & Sci. EVIDENCE Q., No. 3 at 427,
429 (1994). More importantly, when the Supreme Court in Daubert spoke of testability, it did
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this fact.279 While the theory of individuality is not testable or falsifiable, forensic examiners have had the capacity, over the past century,
to research the testable proposition of how frequently a specific fea-

ture, attribute, or pattern occurs in the general population-i.e., a
base rate. The results of such an endeavor would be a probability.
not mean "adversarial testing." Contrary to forensic examiners and certain courts, the criminal
justice system's adversarial structure is not the proper forum to distinguishing between valid and
invalid forensic methodologies. For two such examples of this faulty reasoning, see United
States v. Havvard, 117 F. Supp. 2d 848, 854 (S.D. Ind. 2000) and United States v. Cline, 188 F.
Supp. 2d 1287, 1294 (D. Kan. 2002). Three faulty assumptions underlie the "adversarial testing"
argument. First, criminal defendants are normally appointed or can afford effective attorneys
who are well versed in the forensic sciences. Second, criminal defendants have access to forensic
services and resources. And third, defense attorneys have the necessary funds to hire experts to
independently evaluate the prosecution's forensic evidence. With respect to the first assumption, "lawyers, in general, are not known for expertise in science and mathematics. Nor is science a subject given significant attention in American law schools." DAVID L. FAIGMAN ET AL.,
SCIENCE IN THE LAW: FORENSIC SCIENCE ISSUES v (2002). As a result, many defense attorneys
are not effective at cross-examining forensic experts. See Randolph N. Jonakait, Stories, Forensic Science, and Improved Verdicts, 13 CARDOZO L. REV. 343, 348-49 (1991); Dugas v. Coplan,
428 F.3d 317, 331 (1st Cir. 2005) (noting that the defense counsel's "cross-examination demonstrated a clear lack of understanding of arson investigation and the principles invoked by the
state's many expert witnesses. Without having consulted an expert or researched the scientific
principles more thoroughly, [defense counsel] was hopelessly unprepared to challenge the state's
expert witnesses"). The situation is far worse for capital defendants, as they are routinely
appointed the least qualified attorneys. 'For instance, U.S. Supreme Court Justice Ruth Bader
Ginsburg said she has "yet to see a death penalty case among the dozens coming to the Supreme
Court on eve-of-execution stay applications in which the defendant was well-represented at
trial." Ruth Bader Ginsburg, In Pursuitof the PublicGood: Access to Justice in the United States,
7 WASH. U. J.L. & POL'Y 1, 10 (2001). See Bell v. Cone, 535 U.S. 685, 718 n.17 (2002) (Stevens,
J., dissenting) ("Members of this Court have similarly recognized both the importance of qualified counsel in death cases, and the frequent lack thereof."); Stephen B. Bright, Counsel for the
Poor: The Death Sentence Not for the Worst Crime but for the Worst Lawyer, 103 YALE L.J. 1835
(1994). In regards to the second assumption, forensic services are not generally accessible to
criminal defendants. The FBI's crime laboratory, for instance, is only available to "state, county,
and municipal law enforcement agencies in the United States and territorial possessions for
criminal matters."

FEDERAL BUREAU

OF INVESTIGATION,

HANDBOOK OF FORENSIC SERVICES,

available at www.fbi.gov/hq/lab/handbook/intro.htm. Consequently, criminal defendants must
seek outside assistance if they wish to challenge the prosecution's forensic evidence. In regards
to the third assumption, "the defense is notoriously underfunded." INMAN & RUDIN, supra note
195, at 233. This is especially true for capital defense attorneys who are routinely paid unconscionable wages. See Anthony Paduano & Clive A. Stafford Smith, The Unconscionability of
Sub-Minimum Wages PaidAppointed Counsel in Capital Cases, 43 RUTGERS L. REV. 281 (1991)
(discussing the pitiable pay rate for capital defense attorneys); Douglas W. Vick, Poorhouse
Justice: UnderfundedIndigent Defense Services and Arbitrary Death Sentences, 43 BUFF.L. REV.
329 (1995) (similarly discussing capital defense attorneys' low pay rate). With little funding,
defense attorneys are rarely able to find competent independent forensic experts to challenge
the prosecution's forensic evidence.
279 See INMAN & RUDIN, supra note 195, at 123 (conceding that "the theory of uniqueness
is not falsifiable"); Robertson & Vignaux, supra note 238, at 4.
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Likewise, the forensic science community can also test the proposition
that forensic examiners can consistently provide accurate identifications. With respect to the former, aside from DNA, base rate testing
has yet to be performed. 2
Regarding the latter, the accuracy of
forensic professionals is unknown because they rarely submit to blind
proficiency testing.28'
2.

Standards and Science: It's Standard Practice in Forensic Science
Not to Have Standards
[T]here are no national standards to be applied to evaluate how many
[bullet] marks must match.282

Developing and enforcing standards is critical in science because
science is premised on replication.28 3 Standards must be clearly articulated and represent the consensus of opinion amongst a profession's
members. Forensic science has yet to develop standards for an assortment of forensic techniques.2 84 Forensic examiners have been content
with amorphous, makeshift standards because they permit the utmost
flexibility and discretion. Unfettered discretion, though, increases the
likelihood forensic examiners will fail to embrace the most accurate
and discriminatory test(s) available. Worse, the lack of standards may
280 See Paul C. Giannelli, Scientific Evidence in Civil and CriminalCases, 33 ARIZ. ST. L.J.
103, 112 (2001) ("[Tlhe 'practices' in some fields of forensic science are seriously deficient. In
many areas little systematic research has been conducted to validate the field's basic premises
and techniques, and often there is no justifiable reason why such research would not be
feasible.").
281 The DNA exonerations, however, have established that "[f]alse positives-that is, inaccurate incriminating test results-are endemic to much of what passes for 'forensic science."'
United States v. Bentham, 414 F. Supp. 2d 472, 473 (S.D.N.Y. 2006).
282 United States v. Green, 405 F. Supp. 2d 104, 114 (D. Mass. 2005); See also United States
v. Monteiro, 407 F. Supp. 2d 351, 369 (D. Mass. 2006) ("The government argues ... that even
[the AFTE's toolmark] standards need not be religiously followed because they only reflect
emerging trends and include protocols not used by many laboratories.").
283 See Anne H. McNamee & David Sweet, Adherence of Forensic Odontologists to the
ABFO Guidelinesfor Victim Evidence Collection, 48 J. FORENSIC Sci. 382 (2003) ("Establishing
a consensus of a standard protocol . . . aids in the unity and reliability of the profession.");
Green, 405 F. Supp. 2d at 120 ("Reproducibility is an essential component of scientific
reliability.").
284 See James Robertson, Integrity Issues Impacting on the Provision of Forensic Services,
31 AUSTL. J. FORENSIC Sci. 87, 93-94 (1999) (noting that "inadequate standards" have negatively impacted the forensic science community's integrity); Commonwealth v. Meeks, 2006 WL
2819423, at *10 (Mass. Super. Ct. Sept. 28, 2006) ("There is no universal standard as to when a
[firearms] match is made or not made; rather, it is based on the experience and training of the
examiner.").
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lead to "forensic" examiners, like Drs. Michael West and Louise Robbins, who endorse radical and questionable techniques.285 Moreover,
when standards have been developed, the forensic science community
has generally failed to ensure that examiners are actually adhering to
these standards. 86
After Daubert v. Merrell Dow Pharmaceuticals,Inc. 287 changed
the legal landscape pertaining to the admissibility of scientific evidence, the forensic science community had an epiphany in regards to
articulating standards.288 After claiming for decades the forensic or
285 See Andrew Murr, A Dentist Takes the Stand, NEWSWEEK, Aug. 20, 2001, at 24 (questioning Dr. West's dubious, and as yet substantiated, ability to identify imperceptible bite marks
with an ultraviolet light); Vicki Quade, If the Shoe Fits: Footprint Expert Testifies, 71 A.B.A. J.,
July, 1985, at 34 (describing Dr. Robbins' remarkable ability to individualize indecipherable
footprints or shoe prints). As the Office of the Inspector General commented in its review of
the FBI laboratory: "Protocols that lack essential detail can create a work environment that
encourages use of disparate and unproven laboratory practices, can foster disregard for protocols, and can make it difficult for staff members and management to identify instances of protocol noncompliance." OIG Report, supra note 91, at v.
286 For example, according to the "one dissimilarity" doctrine in fingerprinting, when an
indisputable dissimilarity is observed between two prints, the prints cannot be attributed to the
same finger or individual. See John I. Thornton, The One DissimilarityDoctrine in Fingerprint
Identification, 306 INT'L CRIM. POLICE REV. 89 (1977). Although well recognized by the finger-

print community, "it is effectively ignored in practice." Robert Epstein, Fingerprints Meet
Daubert: The Myth of Fingerprint"Science" Is Revealed, 75 S. CAL. L. REV. 605, 640 (2002). See
also Commonwealth v. Patterson, 840 N.E.2d 12, 17 (Mass. 2005). Once a fingerprint examiner
dredges over the prints and comes across what he or she believes to be an adequate quantity of
corresponding points of similarity to make an identification, the examiner will merely disregard
dissimilarities by explaining them away as either being a manifestation of distortion or artifact.
See Thornton, supra, at 91. This is what happened in the Brandon Mayfield case, as FBI examiners rendered an inculpatory identification even though "the FBI recognized that the entire upper
left portion of LFP 17 did not correspond with Mayfield's fingerprint." OIG Mayfield Report,
supra note 253, at 9.
287 509 U.S. 579 (1993). In Daubert, the Supreme Court held that under Federal Rule of
Evidence 702, district judges must act as "gatekeepers" and keep out unreliable "scientific" evidence. Id. at 589. In order to help district judges distinguish between reliable science and "science that is junky," Kumho Tire Co. v. Carmichael, 526 U.S. 137, 159 (1999) (Scalia, J.,
concurring), the Supreme Court identified five (non-exhaustive) factors. First, whether the
forensic "theory or technique . . . can be (and has been) tested." Daubert, 509 U.S. at 593.
Second, "whether the theory or technique has been subjected to peer review and publication'"
Id. Third, whether the technique has a "known or potential rate of error." Id. at 594. Fourth,
whether there exists any "standards controlling the technique's operation." Id. (emphasis
added). Fifth, whether the technique is "generally accepted" by the scientific community. Id.
These factors should, as the Supreme Court noted, assist district judges in determining "whether
the reasoning or methodology underlying the testimony is. .. valid and of whether that reasoning or methodology properly can be applied to the facts in issue." Id. at 592-93.
288 "Since the early 1990s, the US FBI Laboratory has sponsored Scientific Working
Groups ("SWG") to improve discipline practices and create mutual agreements between federal,
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crime lab setting did not permit the development of standards,28 9 the
community did an about face and claimed that standards were not
only necessary, but also achievable. Thus, following Daubert, the
forensic science community established many of the Scientific Work-

ing Groups ("SWG") for the primary purpose of developing standards
for different forensic techniques.2 9 ° While these guidelines demonstrate progress, their voluntary nature has led to a less than impressive
impact.2 9' Why the SWG standards are not mandatory is perplexing.
The SWGs are purportedly comprised of the top forensic minds in

each field.292 Consequently, if the most seasoned forensic professionstate, and local forensic science community partners. In 2004 there were nine working groups."
http://en.wikipedia.org/wiki/Scientific-Working-Group (last visited Apr. 13, 2007). The nine
SWG include: SWGDAM-DNA Analysis; SWGDE-Digital Evidence; SWGDOC-Questioned
Documents; SWGDRUG-Analysis of Seized Drugs; SWGFAST-Latent Fingerprints; SWGGUN-Firearms and Toolmarks; SWGIT-Imaging Technologies; SWGMAT-Materials; SWGSTAIN-Bloodstain Pattern Analysis.
289 For years, forensic scientists argued that standards were unfeasible because forensic
science "is concerned with the unlikely and the unusual," while traditional "sciences are concerned primarily with the likely and the usual." Paul L. Kirk, Criminalistics:A New and Independent Discipline Evolves From Modern Techniques and New Concepts of Individualization,
140 SCIENCE 367, 368 (Apr. 1963). They also argued that standards could not be developed
because forensic science is "dependent upon nonscientists to recognize, collect, and preserve
evidence specimens." James W. Osterburg, What Problems Must Criminalistics Solve, 59 J.
CRIM. L. & CRIMINOLOGY 427, 429 (1968).
290 Because the Daubert Court stressed that admissibility could be impacted by the maintenance of standards, the forensic science community took this as a warning that it better develop
standards, or else run the risk of having the testimony of its examiners excluded at trial. For
instance, there is the Scientific Working Group on Bloodstain Pattern Analysis ("SWGSTAIN"),
see http://www.swgstain.org (last visited Apr. 13, 2007), there is the Scientific Working Group on
Friction Ridge Analysis, Study and Technology ("SWGFAST"), see http://www.swgfast.org (last
visited Apr. 13, 2007).
291 In a recent survey, nearly 10% of crime laboratory directors were not aware that such
groups or guidelines existed. See NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY, 1999
SURVEY OF FORENSIC REFERENCE MATERIALS 4 (2000). The top three SWG guidelines utilized

were SWGDAM for DNA, SWGDRUG for controlled substances, and SWGMAT for trace
analysis. Only 33% of the responding laboratory directors adhered to the SWG DNA guidelines; 16% followed the SWGDRUG standards; while 14% relied on the SWGMAT protocols.
Id. The survey also emphasized that only 4% of the respondents indicated that their respective
laboratories adhered to the SWGFEX [explosives] guidelines, while 2% followed the SWGIT
[image technology] standards. Id. Similarly, various agencies have yet to adopt the guidelines
developed by the Friction Ridge Analysis, Study, and Technology SWG. See Stacey II, supra
note 229, at 29.
292 For instance, consider the twenty-one members which comprise the SWG for Firearms
and Toolmarks, see http://www.swggun.org/members.htm (last visited Apr. 13, 2007). Likewise,
consider the thirty-seven members which comprise the SWG for Friction Ridge Analysis, see
http://www.swgfast.org/SWGFAST-members-feb06.pdf (last visited Apr. 13, 2007). Many members of both SWGs are nationally known and well-respected experts in their respective fields.
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als endorse certain standards, it seems reasonable to assume these
standards represent the best methods for evaluating physical evidence.
Consequently, if the SWG guidelines currently symbolize the preeminent methods, why are they not mandatory? Furthermore, what is the
point of spending countless hours and government dollars on developing standards if there is going to be no oversight to ensure the standards are actually enforced? One can only hope the forensic science
community did not create the SWGs to provide scientific window
dressing for the courts in light of Daubert.
3.

Peer Review and Science: Critical Reviewers or Bobbleheads of
Acquiescence?
There were aspects of Mr. Cawley's testimony that undermined his
credibility... Mr. Cawley said that his peers always agreed with each
others' results and always got it right. Peer review in such a "Lake
Woebegone" environment is not meaningful.293

Forensic examiners routinely claim their results are accurate
because another colleague reviewed them. 294 For many forensic
examiners, the peer review process epitomizes the scientific nature of
their examinations, as it legitimizes the manner in which they arrived
at their conclusions and the accuracy thereof. In essence, forensic
examiners have created the impression that the peer review process is
designed to ensure the accuracy of their conclusions.2 95 However,
nothing could be further from the truth because the forensic science
community embraces a form of peer review which can best be
described as "formalistic" peer review.
Formalistic peer review is advocated by ASCLD Standard
1.4.2.16.296 Standard 1.4.2.16 states that the function of a laboratory's
293 United States v. Lewis, 220 F. Supp. 2d 548, 554 (S.D. W. Va. 2002).
294 The FBI's recent report detailing the Brandon Mayfield misidentification suggests that
this may not be standard practice in the fingerprint community. For instance, the report's policy
recommendation that "verifiers must do an independent and complete ACE-V examination of
each [fingerprint] that they are verifying" intimates that not all fingerprints are double-checked
by another examiner. See Stacey II, supra note 229, at 715.
295 See United States v. Havvard, 260 F.3d 597, 599 (7th Cir. 2001) ("Meager also testified
that the error rate for fingerprint comparison is essentially zero. Though conceding that a small
margin of error exists because of differences in individual examiners, he opined that this risk is
minimized because print identifications are typically confirmed through peer review.").
296 See AM. Soc'Y OF CRIME LAB. DIRS., LABORATORY ACCREDITATION BOARD MANUAL
(2000), at § 1.4.2.16.
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peer review process is "to ensure that the conclusions of its examiners
are reasonable and within the constraints of scientific knowledge. "297
Under the "formalistic" peer review model, the reviewer functions as
a process check on the procedures utilized by the initial examiner,
ensuring that the initial examiner's report adequately documents and
explains its findings and conclusions. The fact that the reviewing
examiner is merely ensuring that the initial examiner's report contains
all the necessary formalities (i.e., what techniques were used, whether
the examiner thoroughly documented his findings to explain his conclusion, etc.), implies the necessity of knowing the initial examiner's
conclusion. This form of peer review, however, should not be misleadingly presented as an independent verification of the initial conclusion's accuracy. All too often, however, this form of peer review is
erroneously presented as a process aimed at ensuring the accuracy of
the initial examiner's conclusions.2 98 This is objectionable because this
form of peer review is easily susceptible to subconscious context
effects.299
297 Id.

298 See United States v. Rogers, 26 Fed. Appx. 171, 173 (4th Cir. 2001) (unpublished opinion) ("[T]he possibility of error was mitigated in this case by having two experts independently
review the evidence.").
299 For instance, even if the reviewer(s) is not exposed to contaminating information, like
the initial examiner may have been, the reviewer(s) knows the original examiner's conclusions,
which is a strong impurity that can affect the reviewer's ultimate conclusion. What we have
under this fact pattern, then, is an examiner (albeit a second one) who is made privy to an
expected outcome before he or she evaluates an ambiguous stimulus. Thus, from a practical
perspective, we have one examiner going to another examiner and saying: "Look, I found thirteen points of similarity and concluded that the crime scene fingerprint, without question,
originated from the defendant's right index finger. All need you need to do is review my identification so I can take this information to the district attorney." Under this fact pattern, we are
again at square one because the initial examiner's conclusions will almost certainly influence
(consciously or subconsciously) the reviewing examiner's conclusion(s). For instance, consider
what a federal district judge had to say about the "peer review" process used by the FBI's Forensic Audio, Video, and Image Analysis Unit. The FBI image expert claimed he could, without
"specialized equipment," distinguish between real and computerized images of child pornography, and that his co-worker validated his conclusion that the images possessed by the defendant
were images of real children. The judge observed that:
The "peer review" process Musheno described leaves much to be desired. Rather than
conducting an independent examination of the images, Musheno's co-worker analyzed
the images contemporaneously with Musheno's checklist and report, fully aware of
Musheno's conclusions. Musheno testified that no reviewer had ever disagreed with his
conclusions-a result that could indicate either a flawless record or, equally likely, a
review process that functions as a rubber stamp. Indeed, the review process Musheno
described runs a substantial risk of "examiner bias," a phenomenon by which an examiner
who expects a particular result tends to find it ...The "peer review" conducted here is a
far cry from the type of independent review that would bolster the technique's reliability.
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To further complicate matters, consider the scenario where the
initial examiner is the reviewing examiner's superior or supervisor
who presumably has more experience than the reviewing examiner.3 °°
Under this scenario, the reviewing examiner's ultimate conclusion will
be impacted by two irrelevant, yet powerful, factors: the initial examiner's 1) conclusion and 2) rank. The latter factor may cause the
reviewing examiner to minimize or withhold certain criticisms regarding the initial examiner's conclusion for fear that any criticisms may
harm his future advancement. Moreover, the less experienced reviewing examiner may internalize legitimate concerns regarding the initial
examiner's results. For example, a less experienced reviewing examiner may feel very strongly the more experienced examiner misidentified various points of correspondence. However, rather than be
candid with the more experienced examiner, the less experienced
reviewing examiner may convince himself it is his inexperience which
is preventing him from identifying the same points of similarity as the
more experienced examiner. Given these influences and likely scenarios, it is hard to ignore the fact that reviewers under this form of peer
review are anything more than bobbleheads of acquiescence.3 1
4.

Experience-Based Conclusions: The Key Term in "The Scientific
Method" is "Method"
The conclusion that a recovered cartridge case matches a test-fired
cartridge case is based on a subjective "threshold currently held in the
minds eye of the examiner and.., based largely on training and experience in observing the difference between known matching and
' 30 2
known non-matching impression toolmarks.

United States v. Frabizio, 445 F. Supp. 2d 152, 165, 166 (D. Mass. 2006). See also Commonwealth v. Patterson, 840 N.E.2d 12, 17 (Mass. 2005) ("Assuming a positive identification is made
by the first examiner, the verification step of the [ACE-VI process involves a second examiner,
who knows that a preliminary match has been made and who knows the identity of the suspect,
repeating the first three steps of the process.") (emphasis added).
300 Although this scenario may seem unlikely, given the dearth of qualified fingerprint
examiners, it may occur more than expected. See Wilber, supra note 45.
301 One need only consider the Brandon Mayfield debacle where three experienced FBI
examiners signed off on an erroneous identification. See Stacey I & Stacey II, supra note 229.
See also Rene Stutzman, Print Analyst Supervised Co-Workers, Record Show, ORLANDO SErNTNEL, May 16, 2007, at B1 (discussing how two Seminole County Sheriffs Office fingerprint
examiners confirmed various identifications made by co-worker Donna Birks, which turned out
to be mistaken or inconclusive identifications).
302 United States v. Monteiro, 407 F. Supp. 2d 351, 362 (D. Mass. 2006) (quoting Richard
Grzybowski et al., Firearm/Toolmark Identification: Passing the Reliability Test Under Federal
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Science endeavors to explain why circumstances, observed and
unobserved, occur as they do. To answer these questions, scientists
put forth statements, or systems of statements, which they methodically test. Testing produces empirical data, which in turn forms the
foundation of scientific inferences. 30 3 More importantly, scientific
testing is a structured and disciplined form of observation. Accordingly, while casual or mere observation is an aspect of the scientific
method, it is insufficient, standing alone, to draw valid inferences.
The methodology behind the observation is what distinguishes valid
and invalid inferences. Thus, a finding of fact is only as sound as the

method used to discover it. Forensic practitioners, however, regularly
discard methodology by basing their conclusions on the accumulation
of casual observations they have accrued over years of experience.
and State Evidentiary Standards, 35 Ass'N OF FIREARM & TOOLMARK EXAMINERS J. 209, 213

(2003)) (emphasis added).
303 "Reaching the truth, or as close as one can come to it, depends upon the available
evidence combined with a reliable method and not upon the rhetoric of persuasion." Jon J.
Nordby, Here We Stand: What a Forensic Scientist Does, in FORENSIC SCIENCE: AN INTRODUCTION TO SCIENTIFIC AND INVESTIGATIVE TECHNIQUES 6 (Stu'art"H. James & Jon J. Nordby eds.)

(2003) (emphasis added).
304 In State v. Fortin, 724 A.2d 818 (N.J. Super. Ct. 1999), Roy Hazelwood, a retired FBI
criminal profiler, based his opinion that two different crimes (a murder and sexual assault) were
committed by the same offender, on his thirty-five years of law enforcement experience: "In my
35 years of experience with a variety of violent crimes committed in the U.S., Europe, Canada,
and the Caribbean, I have never observed this combination of behaviors in a single crime of
violence. The likelihood of different offenders committing two such extremely unique crimes is
highly improbable." Id. at 826. Likewise, notwithstanding the constant questions regarding hair
identification, "a hair technician may testify that over many years of analysis, he or she has never
seen two hairs that have 'falsely matched."' Smith & Goodman, supra note 239, at 260. For
instance, in Robert Milford's homicide trial, former FBI examiner Michael Malone testified that
a strand of hair located at the crime scene perfectly matched Milford's pubic hair. Malone testified: "It would be highly unlikely for ... anybody else to have hairs exactly like the hairs of Mr.
Milford." The Department of Justice ("DOJ") criticized Malone's testimony because Malone
failed to perform his tests in a scientifically acceptable manner. The DOJ also claimed Malone's
hair statistics overstated the hair evidence's significance. According to the DOJ, there are no
statistical databases to determine the likelihood whether a specific hair originated from one person or another. In his rebuttal, Malone argued that his years of experience supported his statistics. See Sydney P. Freedberg, Sloppy Lab Work Casts Doubt on Some Florida Cases, ST.
PETERSBURG TIMES, Mar. 5, 2001, 8A. Similarly, in State v. Pierce, Joyce Gilchrist "testified ...
that in the years during which she had been involved with hair analysis, she had never seen hair
from different people that were microscopically similar in all characteristics." 786 P.2d 1255,
1265 (Okla. Crim. App. 1990). Gilchrist's hair identification testimony helped convict Jeffery
Pierce of rape and robbery in 1986. Thanks to DNA testing, however, Pierce proved his innocence in 2001. See Belinda Luscombe & Amanda Bower, When The Evidence Lies, TIME, May
21, 2001, at 38. Likewise, in State v. Butler, the trial judge permitted the prosecutor's forensic
chemist to testify: "[Sihe did not recall having ever seen a match with this characteristic before
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Consequently, forensic conclusions are quite often premised on intuitions and deductions rather than empirical proof.3"'
Although the value of experience cannot be denied, as a matter

of principle, scientists need to support their opinions by reference to
logical reasoning and an established corpus of scientific knowledge. If

an examiner's conclusions are based on evidence produced by years of

experience, he or she should disclose this fact for the triers of fact.3 °6

More importantly, while experience, training, and common sense are
critical in any scientific endeavor, they cannot provide the valid and

informative answers which surface when a belief or assertion is empirically tested.30 7 Furthermore, although common sense shares certain

similarities with science, it fails to methodically discover the relation-

ships between occurrences which are not obviously related.30 8 Sciin [her years working as a chemist] .. .[and that] it was very rare to find not only two . ..
unknown head hairs that happen to match somebody else, but also two hairs from totally different body regions that match the individual." 24 S.W.3d 21, 24 (Mo. App. 2000), (emphasis
added). See also State v. Magouirk, 539 So. 2d 50, 61 (La. Ct. App. 1989) (recounting a special
agent's testimony that "over ... twelve years... I've looked at hair for about ten thousand
different divisions, I've only had two occasions out of the ten thousand where I had hairs from
two different people that I could not tell apart. Again, it's not a fingerprint, but it's normally a
strong association."); Bivens v. State, 433 N.E.2d 387, 389 (Ind. 1982) (hair expert testified that
on only one occasion out of 1,500 did hair samples from two different individuals have identical
characteristics); State v. Hazley, 428 N.w.2d 406, 411 (Minn. Ct. App. 1988) ("Although hair
analysis cannot conclusively identify a hair as belonging to a particular person, the technician
who performed the analysis testified that in analyzing 2,400 hairs per year for sixteen years, she
had never found a coincidental identical match."). Lastly, during a 1988 Texas murder trial, FBI
examiner John P. Riley testified: "From my 21 years of experience doing bullet-lead analysis, I
can determine if bullets came from the same box of ammunition ..."Charles Piller & Robin
Mejia, Science Casts Doubt on FBI's Bullet Evidence, L.A. TIMES, Feb. 3, 2003, at 1.
305 Forensic scientists openly admit this practice regularly occurs. See Thornton & Peterson, supra note 245, at 16-17.
306 For instance, New Jersey prosecutors used Roy Hazelwood's anecdotal "profiling" testimony in State v. Fortin to secure a conviction and death sentence against Steven Fortin for
Melissa Padilla's murder. 724 A.2d 818 (N.J. Super. Ct. 1999). In February 2004, however, the
New Jersey Supreme Court overturned Fortin's conviction and death sentence because Hazelwood should not have been permitted to testify without producing a reliable database of violent
sexual assault and murder cases which he investigated, studied, and analyzed. See State v. Fortin, 843 A.2d 974, 1002 (N.J. 2004).
307 For example, "experience tells us that children resemble their mothers in some ways
and their fathers in others, and that manure increases crop yield." Experience or common sense,
nevertheless, "does not provide explanations for these phenomena." Black et al., supra note
277, at 755.
308 See ERNEST NAGEL, THE STRUCTURE OF SCIENCE: PROBLEMS IN THE LOGIC OF SCIENTIFIC EXPLANATION 3-4 (1961). Moreover, when forensic examiners are trained to use or rely
on common sense or experience as a proxy for empirical research, this eventually blunts their
intellectual and analytical growth because they are not taught how to develop experiments or to
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ence, though, attempts to recognize and identify the underpinnings of
natural phenomena through systematic empirical testing. More significantly, it tries to complete the incomplete by identifying relationships

between seemingly unrelated variables. These newly identified relationships add clarity to previously recognized explanations or they
create entirely new elucidations with the potential to bring lucidity to
disjointed areas of science. Regardless of whether it is the former or
latter, the hunt for explanations is what separates science from com-

mon sense or experience.30 9 Thus, to use experience as a proxy for
empirically supported inferences, and to claim it is just as powerful
and accurate as such inferences, is not only intellectually dishonest, it
increases the likelihood the examiner's conclusion(s) or identification
is incorrect.
5.

An Absolute Science?: If There is Absolute Certainty, then it is
Absolutely Certain it is Not a Science
Professions of absolute certainty by an expert witness.., seem out of
place in today's courtroom. Even a DNA match has a small chance of
being in error. Indeed, there is some suggestion that the certainty
310
requirement for fingerprint identification is a false comfort.

Science is based on skepticism, tentative truths, and line drawing.3"
Skepticism encourages further inquiry and research. More
research generates new data. New data can be incorporated into prior

research findings to possibly solve an unresolved scientific riddle.
think outside the box when presented with novel scientific questions. Their inability to think
beyond the four corners of their own experience stems from the fact they have rarely been
forced to engage in a form of critical thinking which can possibly shed light on the fundamental
reasons and explanations which make up their particular area of expertise or science.
309 See Ian W. Evett, Expert Evidence and Forensic Misconceptions of the Nature of Exact
Science, 36 Sci. & JUST. 118, 121 (1996) (highlighting the fallacies behind the "experience"
argument).
310 United States v. Crisp, 324 F.3d 261, 278 (4th Cir. 2003) (Michaels, J., dissenting). Justice Blackmun once commented: "Of course, it would be unreasonable to conclude that the
subject of scientific testimony must be 'known' to a certainty; arguably, there are no certainties
in science." Daubert v. Merrell Dow Pharmaceutical, 509 U.S. 579 (1993). See also State v.
Quintana, 103 P.3d 168, 171 n.3 (Utah Ct. App. 2004) (Thorne, J., concurring) ("It is vital that
we remove the near mystical awe that fingerprints evoke, and replace it with a more cautious
regard for forensic evidence and its overall lack of certainty.").
311 As the noted American sociologist of science, Robert K. Merton, observed more than a
half century ago, "organized skepticism" is one of the hallmarks of science. Robert K. Merton,
The Normative Structure of Science, in
CAL INVESTIGATIONS

THE SOCIOLOGY OF SCIENCE: THEORETICAL AND EMPIRI-

267-78 (Chicago: Univ. of Chicago Press, 1973).
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Without skepticism there can be no science, because uncertainty promotes growth. An absolute enterprise, free of doubt, cannot be considered scientific because there can be no growth. A non-expanding
science is, for all practical purposes, the quintessential oxymoron.3 12
The forensic science community refused to embrace science's uncertainty because it is a close relative of reasonable doubt.31 3 Consequently, over the past century, many forensic examiners made the
untenable claim their identifications are absolutely certain "scientific
facts. ' 31 4 More specifically, to divert attention away from the fact
forensic identifications are probabilistic determinations and highly
subjective, the forensic science community and prosecutors claimed
forensic examiners were not interpreters, but more like news reporters, who merely reported the facts of nature.31 5
312

See

ZAKARIA ERZINCLIOGLU, EVERY CONTACT LEAVES A TRACE: SCIENTIFIC DETEC-

TION IN THE TWENTIETH CENTURY 30 (Carlton Books 2001) ("Contrary to some popular beliefs,

science is a highly uncertain endeavor. It does not deal in certainties.").
313 Probabilistic forensic determinations are inherently premised on uncertainty because
they cannot and do not exclude all other possible sources. For instance, with DNA analysis there
is always a possibility, albeit perhaps a small one, that another source could have deposited the
biological evidence. The inability to eliminate all other sources perturbed prosecutors because it
left just enough room for reasonable doubt to contaminate the jury's deliberations. Moreover,
even before probabilistic calculations can be considered, forensic practitioners must interpret the
physical evidence to ascertain whether a match exists. Only after a match is declared can the
examiner then entertain the question of how likely is it that the match is a coincidental match.
Interpreting whether a partial print or mangled cartridge case can be linked to a specific fingerprint or firearm, however, is a highly subjective endeavor. As subjectivity increases, so to does
the uncertainty surrounding the examiner's conclusions. Again, uncertainty is the lifeline for
reasonable doubt. Thus, forensic determinations represented double-trouble for early twentieth
century conviction-seeking prosecutors who had to battle against the reasonable doubt standard.
314 See Sexton v. State, 93 S.W.3d 96, 98-99 (Tex. Crim. App. 2002) (recounting the state's
toolmark expert's testimony "that, if two cartridge cases share the same magazine mark, then
one could say with one hundred percent certainty that the two cartridge cases had been cycled
through the same magazine."); Ramirez v. State, 810 So. 2d 836, 849 (Fla. 2001) (noting a toolmark examiner's "claim that a 'match' made pursuant to his method [was] made with absolute
certainty."). For instance, fingerprint examiners are prohibited from offering probabilistic identifications. Their identifications must be certain and absolute. Indeed, the primary professional
organization for fingerprint examiners, the International Association for Identification, passed a
resolution in 1979 making it professional misconduct for fingerprint examiners to provide courtroom testimony which labels a match "possible, probable or likely" rather than "certain." Resolution VII, 29 Identification News (Aug. 1979). The next year the resolution was amended to
make it clear that it applied only to examiners who made a probabilistic identification on their
own initiative (rather than, say, under threat of a contempt citation). See Resolution VII
Amended, Identification News 3 (Aug. 1980).
315 See Finger-PrintTestimony in Court, 63 LITERARY DIGEST 22, 22 (1919) (reprinted from

Finger-Print Mag., Aug. 1919) ("The finger-print expert has only facts to consider; he reports
simply what he finds. The lines of identification are either there or they are absent. If two prints
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While many present-day forensic examiners still adhere to the
"absolutely certain" rationale, there are a few who have grasped the

error of this mindset.3 16 Accordingly, to honestly embrace science,
"the first remedy is for [forensic examiners] to abandon the idea of
absolute certainty, so that a fully objective approach to the problem
can be made ...if it can be accepted that nothing is absolutely certain,
then it becomes logical to determine the degree of confidence that
may be assigned to a particular belief.1317 In the end, as Professor
the more cerStarrs aptly stated, "What we say in forensic science 3 is
18
is."
scientist
the
reliable
less
the
is,
tain the scientist
6.

Infallible Science: A Classic Oxymoron
Unfortunately, our societal acceptance of the infallibility of examiners' opinions appears to be misplaced.31 9

No matter how unadulterated science may be in the abstract, its
purely theoretical applications must be incorporated into the real

world by imperfect humans employing potentially defective instruments and methodologies. Put simply, forensic scientists are bound to
make errors.32 ° Consequently, regardless of their cause, errors must
be accounted for and minimized, and proficiency testing must be
are identical in every particular, they were made by the same person. If they are different, they
were not made by the same person.").
316 See David L. Grieve, Possession of Truth, 46 J. FORENSIC IDENTIFICATION 521, 527-28
(1996).
317 Paul L. Kirk & Charles R. Kingston, Evidence Evaluation and Problems in General
Criminalistics, 9 J. FORENSIC ScI. 434, 435 (1964). See also Stephen G. Bunch, Consecutive
Matching Striation Criteria:A GeneralCritique, 45 J. FORENSIC SCI. 955, 956 (2000) ("There is no
rational or scientific ground for making claims of absolute certainty in any of the traditional
identification science which includes fingerprint, document, firearms, toolmark, and shoe and
tire-tread analysis.").
318 Beth Daley, Case Against Courtroom Science, TORONTO STAR, July 18, 2004, at A14
(quoting James Starts, a professor of law and forensic sciences at George Washington
University).
319 State v. Quintana, 103 P.3d 168, 171 (Utah Ct. App. 2004) (Thorne, J., concurring). See
also C. AINSWORTH MITCHELL, THE EXPERT WITNESS 132 (1923) ("[T]he doctrine of infallibility
to which some of these early experts laid claim resulted in the whole system of the examination
of handwriting acquiring a flavor of quackery.").
320 "Analysts are human beings; the question is not 'will an error occur?' but 'when an
error occurs, how can it be detected and corrected?"' Norah Rudin & Keith Inman, Exonerated
by Science, 37 JURIMETRICS J. 319, 321 (1997). Thus, "[a]ny forensic scientist who believes [otherwise] . . . will suffer treble recompense for their arrogance." Thornton & Peterson, supra note
245, at 21.
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embraced by the forensic community.3 2 Furthermore, science is premised on detecting errors and reconfiguring hypotheses, observational
techniques, and experiments in order to further expand a field's
knowledge base. If a purported scientific field, such as forensic science, claims its techniques (i.e., fingerprinting, DNA analysis) or professionals (i.e., fingerprint examiners, DNA analysts) are infallible,
then this field is not comprised of scientists and it is not practicing
science. If no errors are being committed or detected, there is no
growth, and thus no science.3 2
The forensic community's aversion to detecting errors is a major
reason why it has collected very little error rate data.32 3 Ascertaining
an examiner or methodology's error rate is frowned upon for at least
three reasons. First, uncovering examiner error rates "is a concept
that causes a good deal of consternation in the minds of forensic scientists" because "of a widespread belief" that even a single error "will
be used to discredit them in court" or worse yet "compromise their
321 Proficiency testing represents "the most significant single measure of the quality of
work in a forensic organization," Charles R. Midkiff, More Mountebanks, in 2 FORENSIC SCiENCE HANDBOOK, at 77 (Richard Saferstein, ed.) (2d ed. 2004), because it is the "most appropriate means for the identification of sources of error[.]" Thornton & Peterson, supra note 245, at
21. See also Joseph L. Peterson et al., The Feasibility of External Blind DNA Proficiency Testing.
. Background and Findings,48 J. FORENSIC Sci. 21, 24 (2003). Professors Thornton and Peterson put it best when they wrote: "Proficiency testing is simply the cost of doing business in the
forensic science profession; it cannot be avoided." Thornton & Peterson, supra note 245, at 22.
"Certainly an unknown error rate does not necessarily imply a large error rate[;] [h]owever if
testing is possible, it must be conducted if forensic document examination is to carry the imprimatur of 'science."' United States v. Starzecpyzel, 880 F. Supp. 1027, 1037 (S.D.N.Y. 1995).
322 As Professor Hirschberg noted more than four decades ago, "a real student of science is
too well aware of the infallibility of scientific knowledge to presume infallibility, while a charlatan tries to force his infallibility on his public." Max Hirschberg, Wrongful Convictions, 13
ROCKY MTN. L. REV. 20, 34 (1940).

323 Donald Kennedy, the Editor-in-Chief of Science, had this to say about fingerprinting:
"It's not that fingerprint analysis is unreliable. The problem, rather, is that its reliability is unverified either by statistical models or fingerprint variation or by consistent data on error rates."
Donald Kennedy, Editorial, Forensic Science: Oxymoron?, 302 SCIENCE 1625 (2003) (emphasis
added). See also Lyn Haber & Ralph Norman Haber, ErrorRates for Human Latent Fingerprint
Examiners, in AUTOMATIC FINGERPRINT RECOGNITION SYsTEMs 339, 358 (Nalini K. Ratha &

Ruud Bolle eds. 2004) ("Our careful search of all of the professional research literature turned
up not a single experiment on examiner accuracy, either when comparing latent prints to AFIS
outputs or when comparing latent prints to ten-prints. Such data simply do not exist, even
though examiners have testified in court about their infallible accuracy in making fingerprint
comparisons for almost 100 years."); United States v. Ford, 2007 WL 925733, at *2 n.4 (3d Cir.
Mar. 29, 2007) ("Courts have admitted shoe print identification evidence for a long time. However, the rate of error in shoe print identifications has not been firmly established.").
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entire career. 3 24 Second, developing error rates is antithetical to
prosecutorial criminal law. Introducing an examiner or technique's
error rate, regardless of how inconsequential, can only hinder the
prosecutor's attempt at securing a conviction because the concept of
error almost always raises a certain degree of uncertainty (i.e., doubt).
Third, error rate research would severely undercut, if not entirely
eradicate, the carefully fostered public perception that forensic examiners and techniques are impervious to error. If this perception were

tarnished in the least bit, it would have drastic implications for
prosecutorial criminal law, especially in circumstantial cases where the
only evidence linking the defendant to the offense is forensic
evidence.
Early 20th century forensic advocates eliminated the first two
concerns by claiming that it was impossible to render misidentifica324 Thornton & Peterson, supra note 245, at 21-22. The "topic of quality control is one that
is regarded with suspicion and contempt by most scientists, including those in the forensic laboratory." M.A. Thomson, Bias and Quality Control in Forensic Science: A Cause for Concern, 19
J. FORENSIC Sci. 504, 510 (1974). Given this consternation, it is not surprising forensic examiners continually exhibit an unrelenting intolerance for any form of proficiency testing. See Holly
Becka & Howard Swindle, Memos detail internal struggles at lab; DALLAS MORNING NEWS, May

10, 2000, at 21 (discussing Dallas crime lab forensic examiner Charles Linch's refusal to take a
bloodstain pattern interpretation proficiency test). Some practitioners so fear the consequences
of an unsatisfactory proficiency test they are willing to jeopardize their careers and cheat in
order to pass. See Anthony Colarossi, Defense Calls for New Trial in Rape Case, ORLANDO
SENTINEL, Nov. 26, 2002, at B2. As Professors Saks and Risinger noted, "study data which can
show deficiencies in individual practitioners threaten these individuals' continued usefulness as
effective witnesses. Valid or not ...[the] loss of such evidence would be especially impactive in
cases where other admissible evidence against the defendant is weak." D. Michael Risinger &
Michael J. Saks, Rationality, Research and Leviathan: Law Enforcement-Sponsored Research and
the CriminalProcess, 2003 MICH. ST. L. REV. 1023, 1040. "It's an unforgiving field ...The lab
does not want a person who has made a.mistake to continue working in the lab." Bernstein,
supra note 121 (quoting Michelle Kuehner, Associate Crime-Lab Director for the Allegheny
County (Pennsylvania), Coroner's Office, where she supervises the county's ballistics lab). As
the FBI recently conceded in the wake of the Brandon Mayfield misidentification, "[miany
[forensic] agencies are slow to... or refuse to admit that errors have occurred." Stacey I, supra
note 229. As Ainsworth Mitchell wrote nearly a century ago:
It was a frequent lament of Dr. Campbell Brown, a former Public Analysts for Liverpool,
that a mistake made by an analyst was usually regarded as unpardonable. 'A doctor,' he
said once, 'makes a mistake and buries it. A clergyman makes a mistake, and it is only
discovered in the next world. A lawyer makes a mistake, and is paid for it as highly as if
he had not. But if an analyst makes a mistake he is condemned. He has committed the
unpardonable sin. This popular view arises from the black art. He is supposed to perform some simple, though mysterious magic on a thing, and presto, he knows all about it.
It he makes a mistake, that indicates that his magic is bad; he is not a true magician, but a
false quack-away with him."
MITCHELL, supra note 319, at 5.
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tions because forensic examiners merely acted as conduits for the

physical evidence.3 25 The physical evidence simply spoke through the
forensic examiner and the evidence never lied.32 6 In short, early

forensic advocates ingeniously crafted a seemingly commonsensical,
yet entirely unjustifiable, argument that forensic examiners and tech-

niques were infallible.3 27 Many present-day forensic practitioners still
make the infallibility claim,3 28 despite the results of limited proficiency
tests which suggest otherwise, and the wrongful or overturned convictions which can be linked to faulty forensic science.32 9 Glancing out

over forensic science's landscape reveals that the natives are slowly

letting down their guard when it comes to proficiency testing. While a

small, yet increasing, number of forensic examiners is finally embrac-

325 Fingerprint examiners, for instance, have traditionally been instructed that they are testifying not to their opinions, but to a scientific fact which cannot be contradicted. See A.A.
Gribben, How the Finger Print Expert Presents His Case in Court, FINGERPRINT MAG., Aug.
1919, at 10, 11-12.
326 Id.
327 See Moon v. State, 198 P. 288, 290 (Ariz. 1921) ("It is claimed that by means of finger
prints the... [London] police.... during the 13 years from 1901 to 1914 have made over 103,000
identifications ...without error."); People v. Jennings, 96 N.E. 1077, 1081 (Ill. 1911) (boasting of
"the great success of the [fingerprinting] system in England, where it has been used since 1891 in
thousands of cases without error").
328 For instance, "Promoters of forensic DNA testing have done a good job selling the
public, and even many defense attorneys, on the idea that DNA tests provide a unique and
infallible identification." Thompson & Krane, supra note 209, at 11-68. See also United States
v. Mahone, 453 F.3d 68, 72 (1st Cir. 2006) (The government's footwear expert "offered a potential error rate of zero for the method, stating that any error is attributable to examiners.");
United States v. Hicks, 389 F.3d 514, 525, 526 (5th Cir. 2006) ("Beene repeated most of these
claims, adding that he had performed more than a.thousand cartridge-firearm comparisons in
the course of his twenty-eight-year career with the Texas Department of Public Safety without a
suggestion that any of his matches were incorrect . .. Beene also testified at the state-court
Daubert hearing that the error rate of firearms comparison testing is zero or near zero."); Commonwealth v. Meeks, 2006 WL 2819423, at *18 (Mass. Super. Ct. Sept. 28, 2006) ("Lydon has
participated in proficiency testing in 2003 and 2005; both tests were associated with the American Society of Crime Laboratory Directors. Lydon did not receive any "misidentifications" in
the tests."); Cooley, supra note 23, at 393 n.60 (listing several cases were forensic examiners
claim an error rate of zero).
329 See infra Part III.E. As Professor Cole shrewdly noted, Daubert and Kumho Tire,
which emphasized the need to ascertain error rate data, may have had the reverse effect on the
forensic community. Instead of encouraging forensic examiners to engage in error rate research,
these decisions have "had the unintended consequence of tempting [forensic examiners] to make
even less sustainable claims [of infallibility]." Simon A. Cole, More Than Zero: Accounting for
Error in Latent FingerprintIdentification, 95 J. CRIM. L. & CRIMINOLOGY 985, 990 (2005).
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ing proficiency testing,33 ° more diversified and difficult testing is
needed. 331 For instance, blind testing needs to be emphasized more.33 2
The critical concern for the criminal justice system is not how accurate
crime labs or forensic examiners can be, but instead how accurate
crime labs and forensic examiners are in actual practice.
7. Is Forensic Science a Pseudoscience? If it Looks, Walks, and
Quacks Like a Duck, it Must Be a Duck
All participants in the legal process must take a far more skeptical
view of forensic testing and testimony, which is not the, ... wizardry it
is often believed to be . . . All that is needed is a333diligent defense
lawyer willing and able to look behind the curtain.

Paul R. Thagard, a noted philosopher of science, proposed the
following criteria to distinguish science from pseudoscience.3 34
Thagard said that a field, which claims to practice science, actually
practices pseudoscience if: 1) it has been less progressive than other
scientific communities over a long period of time, and faces many
unsolved problems; 2) the community has put forth little effort to
330 For instance, an increasing number of forensic practitioners partake in proficiency tests
provided by Collaborative Testing Services, www.collaborativetesting.com/catalogues/documents/2007/07CatalogueForensics.pdf (last visited May 15, 2007).
331 The limited proficiency testing conducted in forensic science is viewed quite skeptically
by forensic watchdogs and judges. For example, in a fingerprint case, a federal district judge
noted that "the FBI [fingerprint] examiners got very high proficiency grades, but the tests they
took did not ... [O]n the present record I conclude that the proficiency tests are less demanding
than they should be." United States v. Llera Plaza, 188 F. Supp. 2d 549, 565 (E.D. PA. 2002).
Similarly, another federal district judge said this about a document examiner's remarkable ability to score perfectly on all is proficiency tests: "There were aspects of Mr. Cawley's testimony
that undermined his credibility. Mr. Cawley testified that he achieved a 100% passage rate on
the proficiency tests that he took and that all of his peers always passed their proficiency tests.
Mr. Cawley said that his peers always agreed with each others' results and always got it right.
Peer review in such a 'Lake Woebegone' environment is not meaningful." United States v.
Lewis, 220 F. Supp. 2d 548, 554 (S.D. W. Va. 2002). See also United States v. Crisp, 324 F.3d 261,
274 (4th Cir. 2003) (Michael, J., dissenting) ("Proficiency testing is typically based on a study of
prints that are far superior to those usually retrieved from a crime scene.").
332 See Midkiff, supra note 321, at 77 (emphasis added). See also NATIONAL RESEARCH
COUNCIL, DNA TECHNOLOGY IN FORENSIC SCIENCE 55 (1992); Ruth Teichroeb, Crime Labs
Too Beholden to Prosecutors, Critics Say, SEATrLE POST-INTELLIGENCER, July 23, 2004, at A13

(admitting that, "if you know it's a proficiency test, the person may do better work than usual
and double-check it more") (quoting Ralph Keaton, Executive Director of ASCLD).
333 Alan M. Dershowitz, Introduction to JOHN BRYSON, EVIL ANGELS at ii (1987).
334 See Paul R. Thagard, Why Astrology Is a Pseudoscience, in THE PHILOSOPHY OF SCIENCE 27 (Martin Curd & J.A. Cover eds. 1998).
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develop concepts or theories aimed at disentangling the unsolved
problems; and 3) the community is selective in considering confirmations and disconfirmations.3 35
First, forensic science is not and has not been progressive. Over
the past century, little has changed with respect to how forensic identification examiners render identifications.33 6 Second, there are many
unresolved issues in forensic science which have yet to be thoroughly
explored. One of the more pressing issues, as mentioned, is whether
forensic examiners can consistently produce accurate identifications.337 Third, the forensic science community is and has been selective in considering confirmations and disconfirmations. For instance,
handwriting experts still refuse to admit that two or more individuals
can have similar penmanship even though research debunked this
notion nearly a half century ago. 338 Likewise, when errors surface and
call into question the infallibility claim, the forensic science community generally blames the examiner and not the technique.3 39 Lastly,
335 See id. at 32.
336 See United States v. Crisp, 324 F.3d 261, 274 (4th Cir. 2004) (Michaels, J., dissenting)
("Unlike traditional scientific fields where criticism and vibrant exchange of ideas have led to
dramatic advances, the techniques used by fingerprint analysts have changed little over the
years.").
337 Only when proficiency tests are reconfigured to test "real life" case situations, will we
know for sure that forensic examiners can make accurate identifications and conclusions.
338 See John J. Harris, How Much do People Write Alike?: A Study of Signatures, 48 J.
CRIM. L & CRIMINOLOGY 647 (1958).

339 With respect to fingerprinting, see United States v. Sullivan, 246 F. Supp. 2d 700, 703
(E.D. Ky. 2003); United States v. Llera Plaza, 179 F. Supp. 2d 492, 511 (E.D. Pa. 2002); United
States v. Allen, 207 F. Supp. 2d 856, 862 (N.D. Ind. 2002); SIMON A. COLE, SUSPECT IDENTITIEs:

A HISTORY OF FINGERPRINTING AND CRIMINAL IDENTIFICATION 264-65,282-83 (2001) (discussing how the fingerprint community employs this rationale). In regards to DNA typing, see
United States v. Ewell, 252 F. Supp. 2d 104, 109 (D.N.J. 2003); United States v. Trala, 162 F.
Supp. 2d 336, 347 (D. Del. 2001). With regard to footprint identification, see United States v.
Mahone, 453 F.3d 68, 72 (1st Cir. 2006) (The Government's footwear expert "offered a potential
error rate of zero for the method, stating that any error is attributable to examiners."). This is
intellectual dishonesty at its zenith. First, it is not possible to extricate "method" errors from
"human" errors where the method primarily involves the examiner's judgment. Second, when it
comes to the jury, the source of an error is immaterial. To accurately assess the forensic evidence's probative value, the most important issue for the jury is the error itself, not the source of
the error. While identifying the source of error is critical in advancing forensic services, it has
little bearing on the jury's probativeness calculus. Third, the forensic community's argument is
tautological-i.e., if perfectly applied, the method will function perfectly. Finally, the argument
misconstrues science's true empirical nature. Science is premised on measuring what actually
happens and not what might happen. See Jonathan J. Koehler, On Conveying the Probative
Value of DNA Evidence: Frequencies, Likelihood Ratios, and ErrorRates, 67 U. COLO. L. REV.
859 (1996).
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the forensic science and law enforcement communities have finally
conceded that what they are practicing is not actually science.34 °
E.

Other Problems Confronting Forensic Science

1.

Subjective Science: Forensic Science Is the Archetypal
Oxymoron-A Highly Subjective Science
Ultimately, unless other issues are involved, it remains for the examiner to determine for himself the modicum of proof necessary to arrive
at a definitive opinion.341

Science is premised on objectivity. Objectivity rests on independently justifiable explanations.34 2 Independently justifiable explanations require empirical research. Subjectivity, on the other hand, lacks
any empirical underpinning because it is an expression of one's conviction.343 Convictions are a byproduct of experience. Subjective
examinations, therefore, are those in which the outcome is premised

on the examiner's untested, experience-driven beliefs. Subjectivity,
'44
then, "is anathema to the truly scientific way of doing business."
While all scientific deductions have certain overtones of subjectivity, it

340 For instance, when the Supreme Court considered whether to extend Daubert'sreliability analysis to Rule 702's "technical" or "specialized" knowledge components, a conglomerate of
law enforcement associations teamed together and drafted an amicus brief urging the Supreme
Court not to extend Daubert because this would impair law enforcement's ability to obtain convictions. Specifically, the brief argued: "[T]he great bulk of expert testimony provided by law
enforcement officers does not involve scientific theories, methodologies, techniques, or data in any
respect... Instead, law enforcement officers testify about such things as accident reconstruction,
fingerprint, footprint and handprint [identification], handwriting analysis, firearms markings and
toolmarks and the unique characteristics of guns, bullets, and shell casings, and bloodstain pattern identification." Brief for Americans for Effective Law Enforcement et al. as Amicus
Curiae, Kumho Tire v. Carmichael, 526 U.S. 137 (1998) (No. 97-1709) (emphasis added). Similarly, in Michigan Millers Mutual Insurance Corp. v. Benfield, 140 F.3d 915 (11th Cir. 1998), the
International Association of Arson Investigators submitted an amicus brief to the Eleventh Circuit asking the court to interpret their testimony as non-scientific rather than scientific so they
could circumvent Daubert. See Brief for the Int'l Ass'n of Arson Investigators as Amicus
Curiae, Mich. Millers Mut. Ins. Corp. v. Benfield, 140 F.3d 915 (11th Cir. 1998) (No. 97-2138).
341 JOSEPH L. PETERSON ET AL., CRIME LABORATORY PROFICIENCY TESTING RESEARCH

PROGRAM 207 (1978).
342 See Helen E. Longino, Values and Objectivity, in PHILOSOPHY OF SCIENCE: THE CEN-

TRAL ISSUES 170-71 (Martin Curd & J.A. Cover eds. 1998); Bert Black, A Unified Theory of
Scientific Evidence, 56 FORDHAM L. REV. 595, 622 (1988).
343 See Popper I, supra note 275, at 44 ("The word 'subjective' [concerns] ...our feelings of
conviction.").
344 James E. Starrs, Recent Developments in Federal and State Rules Pertaining to Medical
and Scientific Expert Testimony, 34 DuQ. L. REV. 813, 825 (1996).
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is when "subjectivity becomes rank speculation that there is just cause
for judicial angst."3'45 As Professor Starrs notes, "there is subjectivity
346

and there is intolerable subjectivity.
The individualizing forensic sciences come fairly close to the
intolerable threshold.34 7 As explained in the following discussion, all

forensic identifications are premised on an examiner's unyielding
belief that his or her experience is the sole requirement to render

identifications. The first instance of subjectivity occurs when examiners determine whether two pieces of physical evidence are "consistent

with" or "match" one another. 348 Forensic examiners accomplish this

by identifying an unspecified number of corresponding points of similarity. The majority of forensic fields do not require examiners to isolate a specific number of matching points before they are permitted to
render an identification. 34 9

Likewise, examiners regularly utilize

divergent criteria, which are typically not published or even articulated. 35 0 Interwoven into this subjective decision-making is the proba345 Id.
346 Id.

347 See Victoria L. Phillips et al., The Application of Signal Detection Theory to DecisionMaking in Forensic Science, 46 J. FORENSIC SCI. 294, 298 (2001) ("[F]orensic scientists often
encounter ambiguous and murky decision-making situations."); United States v. Monteiro, 407
F. Supp. 2d 351, 355 (D. Mass. 2006); Commonwealth v. Patterson, 840 N.E.2d 12, 16-17 (Mass.
2005). For instance, consider bite mark evidence. There "is little consensus in the scientific
community on the number of points which must match before any positive identification can be
announced." Stubbs v. State, 845 So. 2d 656, 669 (Miss. 2003). Because bite mark evidence is so
subjective, it is quite easy to find cases where qualified experts disagreed as to whether a mark
was in fact a human bite mark and whether a known human bite mark matched a particular
person's bite pattern. See, e.g., Czapleski v. Woodward, 1991 U.S. Dist. LEXIS 12567 (N.D. Cal.
Aug. 30, 1991) (recounting a case where a dentist's initial report concluded that "bite" marks
found on child were consistent with the mother's bite pattern, while several experts subsequently
demonstrated that the marks on child's body were postmortem abrasion marks and not bite
marks); Kinney v. State, 868 S.W.2d 463 (Ark. 1994) (noting disagreement over whether marks
were human bite marks); People v. Noguera, 842 P.2d 1160, 1163 n.1 (Cal. 1992) ("At trial,
extensive testimony by forensic odontologists was presented by both sides, pro and con, as to
whether the wounds were human bite marks and, if so, when they were inflicted."); Rebecca
Jams, Brown Case Ready For Jury; Forensic Dentist Says Bite Marks Could Not Have Been Made
by the Defendant, POST-STANDARD (Syracuse, NY), Jan. 23, 1992, at B1 (noting how prosecution
and defense bite mark experts disagreed as to whether a mark on the victim's body was in fact a
human bite mark); Mark Platte, Dentist Calls Bites on Hubbard 'Consistent' With Victim's Teeth,
L.A. TIMES, Sept. 10, 1991, at B2 (reporting that prosecution and defense experts disagreed as to
whether marks on victim's body were in fact human bite marks).
348 See Phillips et al., supra note 347, at 298.
349 Consider the wide-ranging point system in fingerprinting, see Epstein, supra note 286,
at 610 n.25 (listing numerous cases with a different number of corresponding points).
350 See Phillips et al., supra note 347, at 299.
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bilistic assessment of whether the match constitutes a coincidental
match. Given the fact many of the individualizing forensic sciences
are armed with no serviceable probabilistic models and no base rate
data, forensic examiners rely entirely on intuition, instincts, impressions, and subjective probability estimations to determine the likelihood of a coincidental match.3 5 ' Even when forensic examiners
employ computerized instrumentation, subjectivity may still be an
issue.35 2
In the end, the term "subjective" should not be interpreted to
mean "invalid" or "unreliable." Rather, subjective evaluations can, in
certain instances, provide reliable results. This reliability, however,
must be objectively and empirically evaluated and established. Subjectivity merely implies that room for disagreement exists. It is when
like minds are able to easily disagree, though, that the likelihood of
error increases. 3
351 In many forensic sectors, a second layer of subjectivity exists. For example, once fingerprint examiners intuitively determine the improbability of a coincidental match, they must then
instinctively decide whether all other fingerprint examiners would reach the same conclusion
before they are permitted to claim an absolute identification. Put simply, "fingerprint examiners
must draw subjective impressions about other people's subjective impressions." Saks, supra
note 194, at 882.
352 While "current DNA tests rely heavily on computer-automated equipment, the interpretation of the results often requires subjective judgment. When faced with an ambiguous situation, where the call could go either way, crime lab analysts frequently slant their interpretations
in ways that support prosecution theories." William C. Thompson et al., Evaluating Forensic
DNA Evidence: Essential Elements of a Competent Defense Review, THE CHAMPION, May 2003,
at 16, 18. This was also true of earlier DNA techniques, such as RFLP. See William C. Thompson & Simon Ford, DNA Typing: Acceptance and Weight of the New Genetic Identification Tests,
75 VA. L. REV. 45, 81-89 (1989). A (relatively small) British study found that "38 percent of
defence lawyers who had obtained an independent analysis" of DNA evidence received reports
which "differed from those of the prosecutions' expert." BEVERLY STEVENTON, ROYAL
COMM'N ON CRIM. JUST., THE ABILITY TO CHALLENGE DNA EVIDENCE 42 (1993).
353 See Paul C. Giannelli, The Twenty-First Annual Kenneth J. Hodson Lecture: Scientific
Evidence in CriminalProsecutions, 137 MIL. L. REV. 167, 184-85 (1992) ("Subjectivity... necessarily means that room for disagreement exists-specifically, the greater the subjectivity, the
greater the chance for error."); OIG Report, supra note 91, at v (noting that a "greater risk of
abuse and error is present when testing procedures call upon the use of [discretion]"). For
instance, consider Charles Vaughan's statement (or rationalization) regarding his hair identification in an Oregon burglary case (Charles Vaughan currently is a forensic scientist with the Washington State Police crime lab system; prior to his current employment, Vaughn worked as a
forensic scientist in Oregon). When a Thurston County, Oregon prosecutor was forced to dismiss a burglary charges after a defense expert concluded that Vaughn erred in his hair sample
analayis, Vaughn defended his inculpatory conclusion by arguing that the "'subjective nature' of
hair analysis can result in two forensic scientists reaching different conclusions." Ruth
Teichroeb, Forensic Scientist in Crime Lab Tied To Wrongful Convictions in Oregon, SEATTLE
POST-INTELLIGENCER, Dec. 27, 2004, at Al. Likewise, consider Rex Penland's 1994 conviction
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Independence and Science: The Myth of Independence in
Forensic Science
[S]ince I'm a cop I prefer to testify for the prosecution.3 54
Scientists need to be independent and objective.3 55 However, the

independence and objectivity of forensic examiners are frequently
threatened or minimized because the overwhelming majority of crime
labs are annexed to and controlled by, federal, state, county, or local
law enforcement or prosecutorial agencies.356 This configuration eas-

ily creates ethical conundrums which can affect a forensic examiner's
work product.3 57 For instance, there is a natural tension between the
perspectives and objectives of police officers and scientists. Police
officers approach their jobs with a confirmatory mindset, as they
attempt to prove or confirm that a particular individual committed a
certain offense.358 Scientists, on the other hand, approach their tasks

with a skeptical or disconfirmatory perspective because they are
and death sentence for murdering a prostitute. The only physical evidence linking Penland to
the murder was a bootprint. However, the first forensic examiner from the North Carolina
Bureau of Investigation ("NCBI") reported that she could not make an inclusionary or exclusionary determination because the print was unreadable. Prosecutors, nonetheless, found two
other experts, a Stokes County Sheriff's Deputy and an NCBI agent, to testify that the print was
not only decipherable, but that it was consistent with Penland's snakeskin boots. Penland was
granted a new trial in 2004 because new DNA testing cast serious doubt on the bootprint identification and because prosecutors failed to disclose the first examiner's report. See Phoebe
Zerwick, Mixed Results; Forensics, Right or Wrong, Often Impresses Jurors, WINSTON-SALEM J.,
Aug. 29, 2005, at Al. Lastly, in Nelson v. Zant, 405 S.E.2d 250 (Ga. 1991), a capital murder case
from Georgia, prosecutors argued that an FBI hair report, which significantly contradicted the
prosecutor's hair expert's report, was not material because it "'d[id] not establish' that the state's
expert witness was incorrect, but simply that two experts disagree about the value of a comparison that is not conclusive in any event." Id. at 252 (citation omitted).
354 Bob Banta, Austin Blood Expert's Work Criticized in Case Overturned on Appeal, AusTIN AMERICAN-STATESMAN, Jan. 15, 1996, at B1 (quoting bloodstain analyst, Austin, Texas
Police Sgt. Dusty Hesskew).
355 See Joseph L. Peterson & John E. Murdock, Forensic Science Ethics: Developing an
Integrated System of Support and Enforcement, 34 J. FORENSIC Sci. 749, 750 (1989).
356 See NAT'L INST. OF JUST., EDUCATION AND TRAINING IN FORENSIC SCIENCE: A GUIDE
FOR FORENSIC SCIENCE LABORATORIES, EDUCATIONAL INSTITUTIONS, AND STUDENTS 7 (2004)

("Most of the Nation's practicing forensic scientists are employed in crime laboratories associated with law enforcement or other government agencies.") [hereinafter Education Report];
United States v. Crisp, 324 F.3d 261, 273 (4th Cir. 2003) (Michaels, J., dissenting).
357 See Koussiafes, supra note 55 ("In addition, a close relationship with law enforcement
may present an ethical dilemma for forensic scientists. The scientists may see themselves as
working for law enforcement, and this could hinder scientific objectivity.").
358 See Joseph L. Peterson, Ethical Issues in the Collection, Examination,and Use of Physical Evidence, in FORENSIC SCIENCE (Geoffrey Davis ed. 1986).

2007]

FORENSIC SCIENCE AND CAPITAL PUNISHMENT REFORM

373

trained to disprove all hypotheses before rendering an opinion, which
only supports, and does not prove, a hypothesis.3 59 Besides the dishar-

mony between the objectives of scientists and police officers, these
360

two groups also operate under fundamentally distinct ethical codes.
Given the differences between scientists and police officers, an
awkward situation arises where two dissimilar schools of thought and
codes of ethics are forced to co-exist. In situations such as this, it is
inevitable one school of thought will be disregarded for the other.
What mentality is advocated and employed in situations like this is
largely dependent on who has greater agency control. If the crime lab
is housed within or is part of a larger law enforcement or prosecutorial
agency, it cannot possibly have more authority than the agency which
supports it-and this is the mindset that has prevailed in the United
States and abroad. The crime lab hierarchy demonstrates this reality,
in that non-scientist police administrators or district attorneys oversee
numerous crime labs.361

The confirmatory mindset of investigators and prosecutors is evi-

dent throughout the entire forensic science process (i.e., collection of
evidence, submission of evidence, testing of evidence, and reporting
results). This mindset is not only antithetical to science because it
inhibits freethinking and objectivity, it also creates an environment
which fosters confusion regarding one's role as a forensic scientist.362
359 See Douglas M. Lucas, The Ethical Responsibilities of the Forensic Scientist: Exploring
the Limits, 34 J. FORENSIC Sci. 719, 721 (1989).
360 For example, police officers may use deceptive investigative tactics to elicit incriminating statements from a defendant. Scientists, conversely, are generally prohibited from concealing or fabricating data in order to produce a desired result. Thus, as one experienced forensic
practitioner postulated:
[I]s it appropriate for the criminalitics laboratory to prepare fake cocaine or
methamphetamine samples that narcotics investigators can use for undercover operations? Is it unethical for the criminalist to synthesize controlled drugs for use in such
situations? What about preparing false reports that investigators can use during interrogation or suspects?
PETER BARNETT, ETHICS IN FORENSIC SCIENCE: PROFESSIONAL STANDARDS FOR THE PRACTICE

4 (2001).
361 See David Johnston & Andrew C. Revkin, Report Finds F.B.I. Lab Slipping From Pinnacle of Crime Fighting, N.Y. TIMES, Jan. 29, 1997, at Al, B8 ("Scientists at the [FBI] laboratory
said they were often stifled in an operation run by nontechnical field agents who had little
knowledge of science and who regularly altered reports to help prosecutors."); Lucas, supra note
359, at 725 ("'[Clrime labs' within police agencies are directed by career police officers with little
or no scientific training."); Mark S. Frankel, Ethics and the Forensic Sciences: Professional
Autonomy in the Criminal Justice System, 34 J. FORENSIC SCI. 763, 765 (1989).
362 See John I. Thornton, Uses and Abuses of Forensic Science, 69 A.B.A. J. 288 (Mar.
OF CRIMINALISTICS

1983); Paul Roberts, Forensic Science Evidence After Runciman, 1994 CRIM. L. REv. 780, 784.
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This role confusion can easily destroy the forensic scientist's proclaimed neutrality and objectivity.

To begin with, the tasks delegated to forensic practitioners usually echo the priorities established by the governing agency.3 63 These
priorities are shaped by two interrelated factors which can undoubt-

edly torment the autonomy, impartiality, and trustworthiness of forensic examiners. Like any government agency, the agency's priorities
are fashioned by economic considerations. As mentioned, crime labs
are traditionally underfunded by their parent agencies. The inadequate funding problem is exacerbated when the limited funding is primarily used to carry out the agency's ultimate objective of securing

convictions. Consequently, because the agency's chief objective is to
secure convictions, prosecutors and law enforcement officials generally have final say regarding what evidence is submitted and tested.364

Under these circumstances, the scientist's proactive and independent
mindset is blunted not only because he or she has no voice in determining what evidence is examined or collected,36 5 but also because he
or she is examining evidence for the sole purpose of securing a conviction. This configuration leads to what Professor Starrs calls "institu'
tional bias."366
363 See James H. Kates & Henry L. Guttenplan, Ethical Considerationsin Forensic Science
Services, 28 J. FORENSIC SCI. 972, 973 (1983).
364 See Lucas, supra note 359, at 724-25; Frankel, supra note 361, at 765-66.
365 Regarding evidence collection, "[i]n most criminal investigations, it is the patrol officer
who initially responds to and collects the majority of the physical evidence .. .Thus, in most
instances, what the patrol officer does during this preliminary investigation has a significant
impact on whether the case will survive the case screen process, and be assigned for follow-up
investigation. Therefore, if in this initial response, there is a failure to recognize or to collect
potentially valuable evidence, particularly from a suspect, the case outcome is likely to be
adversely affected." Frank Horvath & Robert Messig, The Criminal Investigative Process and
the Role of Forensic Evidence: A Review of Empirical Findings, 41 J. FORENSIC SCI. 963, 977
(1996). Consider Professor Peterson's thoughts:
Crime laboratories, on the average, receive less that 1% of the parent police agency
budget. This situation forces the laboratories to delay examinations until police or prosecutors demand them, to examine evidence only when suspects are identified, to selectively examine some evidence and not other evidence, and, in some measures, to conduct
examinations that are 'cursory in nature ...Thus, the police have virtual control over the
collection of physical evidence and considerable discretion over which evidence the laboratories examine.
Peterson, supra note 358, at 39.
366 James E. Starrs, The Forensic Scientist and the Open Mind, 31 J. FORENSIC SCI. Soc'v
111, 134 (1991). Institutional bias has only become more intense in certain crime labs, particularly those which limit the time defense attorneys can discuss their cases with forensic examiners,
while not limiting the time with investigators and prosecutors. For instance, after a defense
attorney was able to elicit a confession from a forensic examiner that he lied in a previous report,
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Independence and objectivity are further paralyzed because the
parent agency dictates the system of economic, professional, and
social rewards or sanctions for crime lab employees. Thus, under the
existing configuration, forensic examiners are confronted with a
unique dilemma: do they approach their work with an eye toward
pleasing the law enforcement officials who are either running the
crime lab or investigating the case, or do they carry out their analyses
with an eye toward preserving their own field's integrity, neutrality,
and objectivity? These (sometimes) irreconcilable approaches can

leave forensic examiners in equipoise, like the proverbial donkey
dying of thirst because it is exactly halfway between two wells and
unable to decide whether to quench its thirst from one well or the
other.367 Over time, however, as the growing evidence suggests, an

unsettling number of forensic examiners eventually succumb to supporting detectives in their desire to capture the sociopathic rapist or
grizzly murderer, rather than striving to maintain their scientific integ-

rity, impartiality, and independence.3 68 Besides the intense pressure
the Washington State Patrol crime lab "began limiting defense attorneys to two-hour time blocks
during pre-trial interviews to ease psychological pressures on forensic scientists." Teichroeb,
supra note 40. The author experienced a similar bias with the Las Vegas Metro Police Department ("LVMPD") crime lab. After the author uncovered evidence that a Washoe County Crime
Laboratory fingerprint and bloodstain analyst falsified his academic credentials in a 1990 death
penalty case in Winnemucca, Nevada, the author contacted the LVMPD crime lab and asked for
updated copies of all the analysts and examiners who currently worked at the LVMPD crime lab.
The crime lab's management refused to directly provide copies to the author and his unit (the
Capital Habeas Unit). Instead, a crime lab supervisor informed the author that he would need
to contact the United States Attorney's Office or the Clark County District Attorney's Office.
In short, the LVMPD crime lab is willing to freely provide this information to the government,
but will not disclose this critical information to the defense when requested. This fact could lead
a reasonable person to suspect that the State's forensic experts are either pro-prosecution, or
pressured to be such, and that defense experts are not the only so-called "hired guns." See
NANCY GRACE & DIANE CLEHANE, OBJECTION 170 (2005) (arguing that only defense forensic

experts are "hired guns").
367 The author must confess, he paraphrased this great analogy from his former law professor Ronald Allen, see Ronald J. Allen & Amy Shavell, Further Reflections on the Guillotine, 95
J. CRIM. L. & CRIMINOLOGY 625, 626 (2005).
368 Take, for instance, Joyce Gilchrist's rise within the Oklahoma City Police Department
crime lab. In his book Death and Justice: An Expose of Oklahoma's Death Row Machine, Mark
Furman paints an excellent picture of how the present-day partnership between crime labs and
law enforcement agencies can profoundly impact an examiner's attitude and work product. See
MARK FURMAN,

DEATH AND JUSTICE: AN EXPOSE OF OKLAHOMA'S DEATH Row MACHINE

70-71 (2003). Likewise, the May 2006 audit report concerning the Houston crime lab identified
"many instances of failure to report analytical results that would have weakened the prosecution's case or strengthened the case for exonerating the defendant." BROMWICH, FIFTH REPORT,
supra note 163, at 23.
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to appease investigators,3 69 there may be even more pressure to please

prosecutors. As recent evidence intimates, if the examiner is working
a "high profile" case, the pressure to produce favorable results for the

prosecution can have an "overpowering" influence, even in situations
where, to provide favorable results, the examiner would have to hedge
his opinion and mislead the jury, judge, and defense counsel.3 7 °
369 See Teichroeb, supra note 40 (discussing how a DNA analyst misinterpreted the results
of a test because she tried to rush her work in order to appease the case investigators); Bob
Baker & Paul Lieberman, Faulty Ballistics in Deputy's Arrest: Eagerness to 'Make' Gun Cited in
LAPD Lab Error, L.A. TIMES, May 22, 1989, at 1 (discussing how intense pressure to solve
nearly seventy prostitute murders in Los Angeles County may have led to an erroneous firearms
identification which led to Rickey Ross' wrongful arrest for first-degree murder; for instance a
"senior police officer said homicide investigators were telling the firearms experts, 'Get in there
and do a comparison ... We need it now, we need it now."'); McCarty v. State, 114 P.3d 1089,
1093 n.18 (Okla. Crim. App. 2005) ("We were 'greatly disturbed' by allegations Ms. Gilchrist
may have been pressured to give expert opinion beyond scientific capabilities.").
370 For two such examples, see Cook v. State, 940 S.W.2d 623, 626 (Tex. Crim. App. 1996);
Ben Zion Hershberg, Analyst Felt Pressured in Camm's First Trial; Ex-prosecutor Denies Any
Wrongdoing, COURIER-J. (Louisville, Ky.), Feb. 1, 2006; see also Steve Mills & Jeff Coen, 12
Years Behind Bars, Now Justice at Last, CHI. TRIB., Feb. 1, 2005, at 1 (noting how "prosecutors
pushed" a forensic dentist "to make his testimony more damning than he wanted;" the dentist's
testimony played a key role in Harold Hill and Dan Young, Jr.'s overturned rape convictions);
Copper v. Dupnik, 963 F.2d 1220, 1232-33 (9th Cir. 1992) (A fingerprint examiner, who was
asked to re-evaluate a possible misidentification, testified that the law enforcement Task Force
which wanted the identification to be correct, placed a great amount of "pressure" on her to
confirm the identification. She eventually concluded "that a mistake might have been made"
and her suspicions were confirmed when another examiner "found sufficient discrepancies to
cancel the points of comparison." The misidentification resulted in Michael Cooper's wrongful
arrest.); Chase Squires, Pasco Sheriff Deflects Blame for Wrong Arrest in Killing, ST. PETERSBURG TIMES, Feb. 3, 2000, at 6 (commenting on how a prosecutor pressured a Sheriff to arrest
Dale Morris for brutally murdering a nine-year-old girl, when all that the Sheriff had was a
questionable bite mark identification, which, as it turned out, was incorrect; Morris served four
months in jail for a crime he did not commit). Likewise, consider Joyce Gilchrist's testimony in
Curtis Edwards McCarty's 1986 death penalty trial. Gilchrist testified that a pubic hair recovered from the victim matched McCarty's hair. See State v. McCarty, 765 P.2d 1215, 1218 (Okla.
Crim. App. 1988). Furthermore, when the prosecutor asked her whether she had "an opinion as
to whether Mr. McCarty was physically present during the time violence was done to Miss Willis," Gilchrist replied "he [McCarty] was in fact there." Id. As the Oklahoma Court of Criminal
Appeals noted, Gilchrist's later opinion went well beyond her area of expertise and required
overturning McCarty's conviction and death sentence. Id. More importantly, however, is the
fact prosecutors presumably pressured Gilchrist to provide such an "inconceivable" and
"improper" opinion. Id. For instance, shortly after McCarty's trial, Oklahoma County District
Attorney, Robert Macy, made the following statement regarding what he expected from his
crime lab workers: Macy stated "he wants lab workers, based on their scientific findings, to give
opinions if they believe the person accused of the crime 'was actually in fact there and in contact'
with the victim. 'An expert who won't give you an opinion is not a whole lot of value to you ... if
he's not willing to say, 'After examining all of the evidence, in my opinion, these hairs came from
this man,' or 'Yes, this man was present."' Id. at 1219 n.1 (emphasis added) (citation omitted).
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If forensic science's ultimate aim is to generate the most accurate
and objective results possible, it must consider creating independent
crime labs which are not annexed to or managed by a law enforcement or prosecutorial agency. While the concept may seem radical, it
is by no means novel.37 ' Independent crime labs would serve at least

two critical purposes. First, they would level the playing field between
indigent defendants and the State when it came to accessing forensic
experts.372 Second, they would decrease the interaction between
forensic practitioners, prosecutors, and investigators. This separation

would help blunt prosecutorial bias in forensic science.373

Thus, it comes as no surprise why Professor Moenssens cautioned that "all [forensic] experts are
tempted, many times during their careers, to report positive results when their inquiries came up
inconclusive, or indeed to report a negative result as positive when all of the other investigative
leads seem to point to the same individual." Andrea A. Moenssens, Novel Scientific Evidence in
Criminal Cases: Some Words of Caution, 85 J. CRIM. L. & CRIMINOLOGY 1, 17 (1993). Furthermore, as Professor Gianelli wrote in his innovative article on independent crime labs: "proprosecution bias in forensic science is not surprising" when you take into account "the professional relationship between crime labs and police departments." Paul C. Giannelli, The Abuse of
Scientific Evidence in Criminal Cases: The Need for Independent Crime Laboratories,4 VA. J.
Soc. POL'Y & L. 439, 470 (1997).
371 See Kirk & Bradford, supra note 56, at 22-23 (advocating for independent crime labs):
Wilkaan Fong, Criminalisticsand the Prosecutor,in FORENSIC SCIENCE: SCIENTIFIC INVESTIGA-

TION IN CRIMINAL JUSTICE 376 (Joseph L. Peterson ed. 1975) (advocating for independent crime
labs). As Paul Kirk and Lowell Bradford stressed forty years ago: "It must ...

be understood

that all criminalistics examinations are made as much in behalf of the defendant or suspect as for
the enforcement agency." Kirk & Bradford, supra note 56, at 6 (emphasis added). The West
Virginia Supreme Court recently advocated this position: "[W]e believe that removing the [West
Virginia] Crime Lab from State Police supervision and placing it under an independent agency as
well as the creation of an independent supervisory board to oversee and advise the work of the
Crime Lab deserves further consideration by the appropriate authorities." In re Renewed Investigation of State Police Crime Lab., Serology Div., S.E.2d 762, 770 n.12 (W. Va. 2006).
372 Currently, "[f]orensic laboratory services . . .are not generally available to criminal
defendants." Paul C. Giannelli, The Right to Defense Experts, CRIM. JUST. (Summer 2003).
373 For instance. Dr. Ralph Erdmann, who faked hundreds of autopsies, routinely worked
hand in hand with law enforcement and prosecutors to alter or shade findings which supported
the police and prosecutor's theory. See Richard L. Fricker, Pathologist's Plea Adds to Turmoil,
79 A.B.A. J. 24 (Mar. 1993). Fred Zain's former co-workers described him as "pro-prosecution."
Matter of Investigation of W. Va. State Police Crime Lab., Serology Div., 438 S.E.2d 501, 503
(W. Va.1993). ASCLD investigators reinforced this finding: "[W]hen in doubt, Zain's findings
would always inculpate the suspect." Id. at 512 n.9. The Office of the Inspector General's
("OIG") investigation of the FBI crime laboratory "concluded that [David] Williams [of the
explosives unit] gave inaccurate and incomplete testimony and testified to invalid opinions that
appeared tailored to the most incriminating result." OFFICE OF INSPECTOR GENERAL, U.S.
DEP'T OF JUST., THE FBI LABORATORY:

INVESTIGATION INTO LABORATORY PRACTICES AND

Executive Summary pt.
11I, § C. (Apr. 1997) [hereinafter OIG Report]. With respect to the Houston crime lab, Dr.
Elizabeth Johnson, a former medical examiner with the Harris County Medical Examiner's
ALLEGED MISCONDUCT IN EXPLOSIVE-RELATED AND OTHER CASES,
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Expectation and Ambiguity: The Perfect Recipe for Unconscious
Biases and Errors
My overall concern is the way that the information is presented. It is
presented in such a fashion that would lead the reader to the mistaken
belief that mistaken interpretations are made routinely because of
unconscious bias, in every crime lab throughout the land. I do not
think this is true. Every forensic scientist that I know makes a conscious effort, and I underscore conscious effort, to eliminate bias in all
it's subtle forms.374

Office, commented: "They [HPD examiners] intentionally mislead ... And in all the cases...
they always mislead in favor of a conviction." Steve McVicker, Lab Chiefs Testimony in 3 Cases
Questioned; Court TranscriptsShow HPD Work Was Wrong, Hous. CHRON., Mar. 29, 2003, at
A37. According to forensic scientists who have reviewed Arnold Melnikoff's hair identification
cases, "Melnikoff repeatedly used an invalid system of hair analysis" which always seemed to
"place defendants at the scenes of Montana's most heinous crimes." Charlie Gillis, Scandal in
the Forensic Labs; Hundreds of Cases UndergoingReview in Montana, NAT'L POST, Feb. 1, 2003,
at B01. In People v. Bokin, No. 168461, slip op. (Cal. Super. Ct. May 5, 1999), availableat http://
www.scientific.org/distribution/archive/ca-v-bokin.pdf., the Superior Court of California (San
Francisco) criticized Alan Keel, then head of the San Francisco Crime Lab [SFCL], for his unacceptable degree of prosecution bias. During discovery, Keel "submitted a lengthy declaration
challenging the defense motion [concerning the SFCL's STR validations studies]." Id. at 15.
The court described Keel's opposition as "beyond advocacy-it indicated a critical attitude
toward the defense function in a criminal case." Id. Concepcion Bacasnot's "false testimony" in
Bernard Webster's rape case was "clearly designed to bootstrap the State's case theory." Stephanie Hanes, Ex-crime Lab Chemist's Work Questioned, BALT. SUN, Feb. 22, 2003, at lB. DNA
exonerated Webster in 2002. See id. Pamela Fish, a former Chicago Police Department crime
lab supervisor, whose false testimony produced several wrongful convictions, always "offered the
opinion most damaging to the defendant." Steve Mills & Maurice Possley, Report Alleges Crime
Lab: Scientist Is Accused of ProvidingFalse Testimony, CHI. TRIB., Jan. 14, 2001, at 1. According to the Guy Paul Morin commission report, Canadian forensic scientists involved in his
wrongful murder conviction exhibited a detective-like mentality because they were "too easily
prepared to discount evidence which could favor the defense." HON. F. KAUFMAN C.M, Q.C.,
THE COMMISSION ON PROCEEDINGS INVOLVING Guy PAUL MORIN 218 (1998).
374 Email from Bruce Moran, Senior Criminalist, Sacramento County Crime Laboratory, to
Brent Turvey, Forensic Expert & Criminal Profiler, Forensic Solutions, LLC (Jan. 16, 2006, 06:08
PST) (on file with author). Mr. Moran made these comments after reading Brent Turvey and
this author's recently published observer effect chapter. See Craig M. Cooley & Brent Turvey,
Observer Effects & Examiner Bias: PsychologicalInfluences on the Forensic Examiner, in CRIME
RECONSTRUCTION 51-83 (W. Jerry Chisum & Brent E. Turvey eds. 2006). Likewise, consider
this statement from a DNA analyst: "We're all human ... I tried not to let [the detectives' belief
in the suspect's guilt] influence me. But I can't say it never does." Teichroeb, supra note 40
(quoting Denise Olson, a DNA analyst with the Washington State Patrol crime lab). Olson
made these remarks after a colleague detected she misinterpreted the results of a DNA test.
Olson originally informed investigators their prime suspect likely contributed the biological evidence. Upon review, however, Olson's colleague discovered that Olsen's results actually
excluded the primary suspect.
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The subjective nature of forensic examinations and the current
alignment of crime labs with the prosecution leave the forensic science
community susceptible to subconscious biases known as "observer
effects," "context effects," or "examiner biases. 3 75 These biases generate errors which are more insidious and ubiquitous than deliberate
misconduct because they are unintentional and often undetectable.3 76
The observer effect phenomenon is governed by the basic tenet of
cognitive psychology, which states that an individual's desires and
expectations influence how they perceive an object or situation.37 7 To
fall prey to such effects, examiners must 1) confront an ambiguous
stimulus capable of producing varying interpretations, and 2) be made
aware, directly or indirectly, of an expected or desired outcome.37 8 As
previously discussed, forensic identifications are very subjective.
More importantly, forensic examiners encounter many situations
where they are exposed to information which can easily cultivate conscious or unconscious expectations, with the most common expectation being the suspect or defendant is guilty. It is unsurprising that
this expectation is planted into a forensic examiner's psyche because
all publicly-funded crime labs are annexed to the very law enforcement or prosecutorial agencies to which they provide assistance to,
and the primary objective of these agencies is to identify, prosecute,
and convict the guilty.379 Thus, working in an environment where guilt
is more often than not assumed, it is easy to see how and why forensic
examiners can subconsciously develop pre-examination expectations
which can influence their results.3 80
375 See generally D. Michael Risinger et al., The Daubert/Kumho Implications of Observer
Effects in Forensic Science: Hidden Problems of Expectation and Suggestion, 90 CAL. L. REV. 1

(2002). The terms "observer effects," "context effects," or "examiner biases" all refer to the
same phenomenon.
376 Paul Kirk and Charles Kingston were on to something forty years ago when they wrote:
"Subjective opinions, however well based in personal experience, are still subject to several factors such as . . . a mental bias of which its possessor may be totally unaware." Paul L. Kirk &
Charles R. Kingston, Evidence Evaluations and Problems in General Criminalistics,9 J. FORENSIC Sci. 434, 435 (1964) (emphasis added).
377 See Risinger et al., supra note 375 at 12.
378 See ULRIC NEISSER, COGNITION AND REALITY: PRINCIPLES AND IMPLICATIONS OF
COGNITIVE PSYCHOLOGY 43-45 (1976). In short, examiner bias is the "tendency to resolve
ambiguous stimuli in a manner consistent with expectations." William C. Thompson, DNA Evi-

dence in the O.J. Simpson Trial, 67 U. CoLo. L. REV. 827, 845 (1996).
379 See Education Report, supra note 356, at 7.

380 See Larry S. Miller, ProceduralBias in Forensic Science Examinations of Human Hair,
11 LAW & HUM. BEHAV. 157, 158 (1987). For instance, the May 2006 audit report regarding the
Houston crime lab noted that: "It is apparent ... that DNA analysts in many cases tended
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Forensic examiners usually develop an expectation of a suspect or
defendant's likely guilt because prosecutors and law enforcement
agents inundate them with expectation-inducing information which is
irrelevant to their examination.38 The manner in which evidence is
toward reporting only those reports that, from their perspective, were 'safe' in the sense that
they were consistent . . with the investigators' expectation. This sometimes meant that analysts
suppressed potentially exculpatory ... results in favor of reporting less reliable or less discriminatory typing results that appeared to reflect an association between the suspect and evidence in
the case." BROMWICH, FIFTH REPORT, supra note 163, at 6.
381 For example, forensic examiners simply do not receive the physical evidence when
assigned a new case. Rather, investigators frequently supplement their forensic examination
requests with detailed crime scene and investigative reports. See Miller, supra note 380, at 158;
DOUGLAS UBELAKER & HENRY SCAMMELL, BONES: A FORENSIC DETECrIVE'S CASEBOOK 279,
228 (1992). These requests, reports, and communications often convey unnecessary data about
the crime, victim[s] and/or defendant[s], and what the requesting investigator expects from the
requested examinations. Simply put, forensic scientists are frequently made privy to "potentially
or irrefutably inculpatory evidence in a case." Saks, supra note 194, at 886. The Office of the
Inspector General's Report regarding the FBI laboratory identified various incidents where
examiners relied on domain-irrelevant information when forming their conclusions. See OIG
Report, supra note 373, at 11, 128-29. Likewise, consider Tony Keko's overturned murder conviction. Keko's wife, Louise, was murdered in 1991. The County Sheriff and his investigators
"believed that Keko was guilty, but they did not have enough evidence against him to establish
probable cause." Keko v. Hingle, 1999 WL 508406, at *1 (E.D. La. July 8, 1999). After their
initial investigation "failed to reveal new evidence against Keko," investigators hired Dr.
Michael West, a controversial forensic dentist, see Mark Hansen, Out of the Blue, A.B.A. J., Feb.
1996, at 50, to determine whether investigators overlooked physical evidence during the autopsy.
See Keko v. Hingle, 1999 WL 508406, at *1. Investigators exhumed Louise's body fourteen
months after burial, and Dr. West examined her corpse with his questionable "blue-light" technique. Id. at *2 ("Dr. West ...claim[ed] that by shining a 'blue light' on skin he could identify
the presence of human bite marks."). He allegedly discovered a bite mark on Louise's shoulder.
Dr. West subsequently informed investigators that "he needed dental study models of all of the
suspects in order to attempt to identify Louise Keko's attacker." Id. (emphasis added). However, when investigators met with him in October 1992, "they gave him only [Keko's] dental
impressions," and provided him "with information designed to lead him to the conclusion that
Keko was the killer[.]" Id. (emphasis added). Not surprisingly, after comparing Keko's bite
pattern to the bite mark on Louise's shoulder, Dr. West opined that "indeed and without doubt"
the bite mark on Louise's shoulder matched Keko's bite pattern. Id. at *2; see also Keko v.
Hingle, 318 F.3d 639, 643 (5th Cir. 2003) (noting that "his report stated that 'indeed and without
doubt' the bite marks he observed on the exhumed body of Louise Keko matched Tony's dental
impressions."). Dr. West testified at trial that "indeed and without doubt" the bite mark on
Louise's shoulder matched Keko's bite pattern. "Dr. West's evidence provided the only direct
evidentiary link at trial connecting Keko to the crime." Keko v. Hingle, 318 F.3d 639, 641 n.2
(5th Cir. 2003). The jury convicted Keko and the trial judge sentenced him to life in prison. In
December 1994, after serving two years of his sentence, a Louisiana district court judge ordered
a new trial because prosecutors failed to disclose the fact that three influential forensic science
organizations discredited Dr. West's blue-light technique and his testimony in previous cases.
See Keko v. Hingle, 1999 WL 508406, at * 1 ("Keko was released from jail and granted a new
trial based on the court's determination that the prosecution had withheld information regarding
the qualifications of its chief witness, Dr. West."). In November 1996, the district court judge
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tested represents another way examiners can subconsciously develop
(or reinforce) the expectation that the suspect or defendant is guilty.
Single sample testing is the predominant testing method used by
forensic examiners.382 Single sample testing, however, is eerily similar
'
to an eyewitness "show-up."3 83
Eyewitness research has continually
recognized an assortment of problems associated with show-ups.3 84
The biggest drawback is that the identifier immediately expects, consciously or subconsciously, to find inculpatory value in the object
being viewed.3 85 From a forensic science perspective, this expectation
is rational because, if law enforcement officials felt so compelled to
collect evidence and to detain a suspect, they must have good evidence or reason to believe the suspect is in some way connected to the
offense

386

To blunt these covert biases, scientists must be aware of their role
and how they can contaminate the scientific process. Once scientists
understand the nature of these imperceptible effects, they are able to
develop and implement preventative measures to minimize their
impact. Put simply, "[s]ensitivity to the problems of observer effects
barred Dr. West's testimony in Keko's retrial. Steve Cannizaro, Buras Man May Beat Murder
Rap Second Time, TIMES-PICAYUNE (New Orleans, LA), Dec. 21, 1996. Without Dr. West's
testimony, prosecutors dismissed all charges on July 27, 1998. See also Williamson v. Reynolds,
904 F. Supp. 1529, 1557 (E.D. Okla. 1995) (noting that "erroneous conclusions can increase
when the examiner is told which hair sample is from the suspect in the crime. A preconceived
conclusion that questioned hairs and known hairs are from the same individual may affect the
examiner's evaluation.").
382 See Risinger et al., supra note 375, at 48-49.
383 A "show-up" is an identification procedure where an eyewitness is presented with a
single suspect for identification. See TECHNICAL WORKING GROUP FOR EYEWITNESS EVIDENCE,
A GUIDE FOR LAW ENFORCEMENT (1999) (discussing the various methods of eyewitness identification). Judge Nancy Gertner, a Massachusetts federal district judge, commented on the concerns surrounding forensic evidence "showU.S. DEP'T OF JUST., EYEWITNESS EVIDENCE:

ups" in two cases. See United States v. Green, 389 F. Supp. 2d 29 (D. Mass. 2005) (a firearms

case); United States v. Hines, 55 F. Supp. 2d 62, 69-70 (D. Mass. 1999) (a handwriting case). See
also Williamson v. Reynolds, 904 F. Supp. 1529, 1553 (E.D. Okla. 1995) ("Susan Land testified
that although she had hair samples from many individuals, the only samples she mounted on
microscope slides were those from the victim, Petitioner [Ron Williamson] and [Dennis] Fritz.").
384 See Gary L. Wells et al., Eyewitness Identification Procedures: Recommendations for
Lineups and Photospreads, 22 L. & HUM. BEHAV. 603 (1998). As the Supreme Court noted, a
show-up raises reliability concerns because it is an inherently "suggestive procedure." Manson v.
Brathwaite, 432 U.S. 98, 107 (1976).
385 See Risinger et al., supra note 375, at 48.
386 Research supports this notion, as researchers in one study discovered 90% of forensic
examinations resulted in an inculpatory finding. See JOSEPH L. PETERSON, STEVEN MIHAJLOVIC

& MICHAEL
1984).

GILLILAND, FORENSIC EVIDENCE AND THE POLICE

117 (NIJ Research Report
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has become integral to the modern scientific method. 3 8 7 For these
reasons alone, one would think the observer effect issue would be a
top research and educational priority in forensic science. Sadly, this is
not the case. While forensic examiners are keenly aware of the poten-

tial for purposeful misconduct, they generally refuse to acknowledge
that covert forms of bias can taint even the most impartial examiner's

analysis.3 88
For a long time, the major forensic science textbooks failed to
discuss or even mention the observer effect issue. 89 Likewise, no
undergraduate or graduate forensic science programs teach aspiring
forensic scientists about the observer effect phenomenon. The
ASCLD standards also fail to mention the observer effect issue.390

Finally, forensic examiners have failed to conduct sufficient research
to better understand what circumstances and information increase the
likelihood that these imperceptible forces will adversely affect an
identification or conclusion.3 91 The little research conducted so far,
however, strongly reinforces the fact forensic examiners are not
immune to subconscious effects. 392 For instance, United Kingdom

researchers concluded:
The findings of this study not only further substantiate the vulnerability of experts to contextual effect ... they further contribute to our
387 Risinger et al., supra note 375, at 6.
388 See Cole, supra note 329, at 1060 ("Forensic science ... has remained stubbornly resistant to even recognizing that observer effects may be in force."). The lack of awareness is disheartening because covert biases represent a far greater threat to the forensic science community
than do the small percentage of dishonest or fraudulent forensic examiners.
389 The first forensic science textbook of which this author is aware to thoroughly discuss
the observer effect issue was recently published by Brent Turvey and this author. See Cooley &
Turvey, supra note 374. Prior to this chapter's publication, Keith Inman and Norah Rudin's
book represented the most serious discussion of the topic. See INMAN & RUDIN, supra note 195,
at 182-89. Professor D. Michael Risinger and his colleagues wrote the first comprehensive legal
article (journal or otherwise) to discuss the observer effect issue in forensic science. See Risinger
et al., supra note 375.
390 See AM. SOC'Y OF CRIME LAB. DIRS., LABORATORY ACCREDITATION BOARD MANUAL

(2000).
391 See Itiel E. Dror & David Charlton, Why Experts Make Errors, 56 J. FORENSIC IDENTI-

600, 604, 614 (2006) ("This important area of research has been highly neglected ...
This entire area of research is new in the forensic sciences and has rarely been considered
before.").
392 See id.; Itiel E. Dror et al., Contextual Information Renders Experts Vulnerable to Making ErroneousIdentifications, 156 FORENSIC SCI. INT'L 74 (2006); Itiel E. Dror et al., When Emotions Get the Better of Us: The Effect of Contextual Top-down Processing on Matching
FICATION

Fingerprints, 19 APPL. COGNITIVE PSYCH. 799 (2005).
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understanding of this phenomenon. Our data demonstrates that fingerprint experts were vulnerable to biasing information when there
were presented within relatively routine day-to-day contexts, such as
corroborative (or conflicting evidence of confession to the crime.
Thus, contextual information does not need to be extreme and unique
393
to influence experts in their fingerprint examination and judgment.
394
Researchers who studied hair identification reached similar results.
Because the forensic science community has ignored this simple
principle of cognitive psychology, forensic examiners are generally
unaware of the fact these unconscious. forces can adversely impact
their examinations. 395 However, a growing number of forensic examiners claim to be aware of these covert influences, yet refuse to admit
these influences can negatively impact their examinations because
they are trained to disregard potential biasing information. Such
thinking captures the forensic science community's complete misunderstanding of the observer effect phenomenon.3 96 Moreover, what
these forensic examiners are actually professing is their training consists of something noticeably absent in all other scientific disciplines,
which makes them impervious to observer effects.397
Such thinking continues to prevent the forensic science commuimplementing procedures that could minimize the impact of
from
nity
observer effects. For instance, rather than single sample testing,
forensic examiners should be required to identify the correct piece of
393 Dror & Chariton, supra note 391, at 604, 612.
394 See Miller, supra note 380, at 158. A federal district judge commented that the "con-

ventional method [for hair identification] is subject to unintentional bias among hair examiners."
Williamson v. Reynolds, 904 F. Supp. 1529, 1557 (E.D. Okla. 1995).
395 Lucas, supra note 359, at 725 ("Most forensic scientists would argue that, regardless of
the investigative information available, the results from the laboratory cannot change and their
objectivity therefore cannot be challenged.").

396 Once a forensic examiner is provided irrelevant, yet expectation-inducing, information,
the examiner can consciously try to purge this information from his consciousness, but the irrelevant information has already embedded itself into the examiner's subconscious. Once embedded, it is anyone's guess how this information will influence the examiner's work-product and
ultimate conclusion(s). Again, this is why observer effects are so dangerous to forensic science.
397 For instance, during the Indiana symposium's scientific evidence panel discussion, one
of the author's comments concerned the forensic community's ignorance or indifference when it
came to acknowledging and dealing with observer effects. See Cooley, supra note 20, at 82-83.

Immediately after the panel discussion, Dr. Selavka, approached the author and said: "I've
never heard of observer effects or examiners biases. However, even if these effects do exist they
cannot and do not affect my interpretations because I'm an objectively trained scientist." Per-

sonal communication with Dr. Carl M. Selavka (Sept. 9, 2004).
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evidence from an evidence line.398 Likewise, a case assessment system
should be formulated where domain-irrelevant information is filtered
out of the case file before it is turned over to forensic examiners.399
Finally, the "simplest, most powerful, and most useful procedure to
protect against the distorting effects of unstated assumptions, collateral information, and improper expectations and motivations is blind
testing."4 ' With no preventative measures in place, however, these
imperceptible effects thrive in an environment that provides two critical ingredients-ambiguity and expectation.
4.

Fraud and Scientific Misconduct: The Antithesis of Honesty and
Integrity
[W]e found that the Crime Lab analysts sometimes characterized as
"inconclusive" relatively clear cut typing data that did not reflect a
DNA profile consistent with the DNA profile obtained from the suspect's known reference sample.4 1

For science to achieve its ultimate objectives of expanding the
world's knowledge base and then using this newly acquired awareness
to improve lives, scientists must do everything in their power to maintain their objectivity, integrity, and honesty. The same can be said for
398 As Judge Gertner astutely commented: "[I]dentification would be open to far less criticism if it were similar to that of photo identification. In other words, using several unidentified
writings and then determining if any of the writings were produced by the same individual."
United States v. Hines, 55 F. Supp. 2d 62, 70 n.20 (D. Mass. 1999). See also Risinger et al., supra
note 375, at 48.
399 See R. Cook et al., A Model for Case Assessment and Interpretation,38 Sci. & JUST. 151
(1998) (discussing the "filtering" process system developed by the United Kingdom's Forensic
Science Services). "Domain-irrelevant" information is information that is unnecessary to render
an opinion. For instance, in a rape case, afingerprint examiner need not know that DNA analysts linked the prime suspect's DNA to DNA recovered from the victim's underwear. Likewise,
in a firearms homicide, the prosecutor's firearms examiner need not know that five people identified the defendant as the shooter. In both examples, the irrelevant information-the DNA link
and the eyewitness evidence-significantly increases the likelihood that observer effects will
affect the fingerprint and firearms examiners' conclusions.
400 Risinger et al., supra note 375, at 45. An "examiner who has no domain-irrelevant
information cannot be influenced by it. An examiner who does not know what conclusion is
hoped for or expected of her cannot be affected by those considerations." Id. As one state
court judge recently noted, however, "[w]hile . . . each of the above-[mentioned suggestions]
would minimize or eliminate confirmation bias, there are of course budgetary . .. considerations." Commonwealth v. Meeks, 2006 WL 2819423, at *18 n.84 (Mass. Super. Ct. Sept. 28,
2006). Until the forensic science community is better funded, it is safe to say these suggestions
will not be implemented any time soon.
401 BROMWICH, FOURTH REPORT, supra note 154, at 35.
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forensic science. If forensic science is to attain its objective of offering
accurate evidence to resolve legal disputes, especially in those cases
where an individual's life hangs in the balance, forensic scientists must
hold true to their impartiality and integrity and not develop a "win-atall-cost" attitude that so many prosecutors and defense attorneys possess. Forensic practitioners who embrace this adversarial attitude for
the sole purpose of securing a conviction or an acquittal slowly erode
the criminal justice system's integrity, and their decision to choose

winning over legitimate science will inevitably inflict irreversible harm
on criminal defendants, victims of crime, and the public in general.
Unfortunately, an unnerving number of forensic professionals
embrace this "win-at-all-costs" attitude and perpetrate various frauds
to help secure convictions for prosecutors or acquittals for defense

attorneys.402

Instances of forensic fraud include fabricating fingerprints,4 °3 falsifying the results of DNA tests, 0 4 testifying to autopsies which were
never performed, 4 5 knowingly excluding or removing information

402 As one State Supreme Court Justice recently commented, "There are numerous examples [of forensic fraud] in the literature[.]" State v. Clifford, 121 P.3d 489, 503 n.4 (Mont. 2005)
(Nelson, J., concurring) (referring to Fred Zain, Ralph Erdmann, and Arnold Melnikoff).
According to forensic evidence expert, Professor Paul C. Giannelli, a number of "world-class
fabricators have surfaced" within the forensic science community. Paul C. Giannelli, Fabricated
Reports, 16 CRIM. JUST. 49 (2002). Professor Giannelli's sentiments are shared by Max Houck,
Director of the Forensic Science Initiative at West Virginia University, who says: "For some
reason, the forensic sciences have always had their fair share of charlatans." Roane, supra note
35, at 48. See generally Giannelli, supra note 370 (discussing numerous forensic fraud
situations).
403 See Ben Schmitt, Man sues Garden City police over planted prints, SAVANNAH MORN-

ING NEWS, June 18, 1998, available at http://old.savannahnow.com/stories/061898/LOCgreensuit.
html (noting how Sam A. Kaminsky, a former Garden City, Georgia police officer, served a
three-year sentence for falsifying fingerprint evidence); NELSON E. ROTH, THE NEW YORK
STATE POLICE EVIDENCE TAMPERING INVESTIGATION:

REPORT TO THE HONORABLE GEORGE

(1997) (detailing the largest fingerprint
fabrication scandal in United States history); Pat A. Wertheim, Detection of Forged and
FabricatedLatent Prints: HistoricalReview and Ethical Implications of the Falsificationof Latent
PATAKI,

GOVERNOR OF THE STATE OF NEW YORK

Fingerprint Evidence, 44 J. FORENSIC IDENTIFICATION 652 (1994); Boris Geller et al., A Chrono-

logical Review of FingerprintForgery, 44 J. FORENSIC SCI. 963 (1999).
404 See Laura Cadiz, Md.-Based DNA Lab Fires Analyst Over Falsified Tests, BALT. SUN,
Nov. 18, 2004, at 1A; Worker in Army Lab May Have Falsified DNA Test Result, AP, Aug. 27,
2005.
405 See Geoffrey A. Campbell, Erdmann Faces New Legal Woes: PathologistIndicted for
Perjury in Texas Murder Trial, 81 A.B.A. J. 32 (Nov. 1995) (discussing Ralph Erdmann's
shenanigans).
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from a report that is unmistakably exculpatory,4 °6 knowingly providing
false testimony,40 7 failing to report potentially exculpatory results,40 8
purposely concealing the fact one has previously committed an error
in practice,40 9 deliberately drafting deceptive forensic reports,4 10
fabricating one's academic credentials,4 u testifying to forensic tests
406 See Jones v. City of Chicago, 856 F.2d 985, 991 (7th Cir. 1988) ("[P]olice laboratory
technician Mary Furlong... discovered that [defendant] George Jones had different semen and
blood types from the types found in . . . [the victim's] vagina. Furlong failed to include this
information in the lab."); Buckley v. County of DuPage, 1989 WL 64321, at *2 (N.D. Ill.,
June 9,
1989) ("Defendant [Ed] German examined the boots and at first concluded in handwritten notes
that plaintiff's boot 'could have at best' made the footprint on the door and that 'another shoe
could very well have made the prints.' In his official report he simply concluded that plaintiff's
boot 'could have' made the prints and omitted the remainderof his prior conclusions.") (emphasis added); Crawford v. Pennsylvania, 2005 WL 2465863, at *1-*5 (M.D. Pa. Oct. 6, 2005) (discussing how a Pennsylvania State Police crime lab chemist "blacked out" exculpatory
information from her crime laboratory report); Midkiff, supra note 321 at 55-60 (discussing Chicago Police Department forensic serologist, Pamela Fish's, willingness to exclude plainly exculpatory evidence from her lab reports); Roma Khanna, HPD Analysts Avoided Serious Penalty
Before; 3 Suspended at the Crime lab had Earlier Rebukes Reduced on Appeal, Hous. CHRON.,
Jan. 8, 2006, at Al (noting that a Houston crime lab DNA analyst "reported that DNA tests in
the 1995 sexual assault case against Garland Davis were inconclusive when, in fact, they
excluded him as a contributor to samples of evidence from the crime scene."). Houston DNA
analyst Christy Kim "excluded [Charles Eura Hodge], based on his blood type, as a potential
donor" in a rape case, BROMWICH, FOURTH REPORT, supra note 154, at 15, yet "[d]espite these
test results, Kim reported that Hodge could have been a contributor." Steve McVicker & Roma
Khanna, HPD Lab Probe Details More Lapses, Hous. CHRON., Jan. 5, 2006, at Al.
407 Former FBI metallurgist, Kathleen Lundy, pled guilty to intentionally providing false
testimony at a pretrial hearing regarding her examination of bullet evidence in a Kentucky murder case. See Mark Pitsch, Ex-FBI Scientist Pleads Guilty, COURIER-J., June 18, 2003, at lB. See
also BROMWICH, FOURTH REPORT, supra note 154, at 35-39 (discussing how Christy Kim, a
Houston crime lab DNA analyst, knowingly lied during a capital sentencing hearing when she
testified that an RFLP test had not been performed; contrary to Kim's claim, she conducted an
RFLP test which excluded the capital defendant).
408 BROMWICH, FOURTH REPORT, supra note 154, at 6 (discussing two cases, one a death
penalty case, where "the [Houston] Crime Lab failed to report potentially exculpatory DNA
typing results. In each of these cases, the DNA Section obtained very clear RFLP results that
did not reflect the presence of the suspect's profile in the evidence sample, and yet the Crime
Lab called the RFLP results 'inconclusive' in both cases.").
409 See Teichroeb, supra note 90 (discussing forensic scientist John Brown's scientific
misconduct).
410 A Canadian forensic scientist identified various unscientific and intellectually dishonest
laboratory reporting practices, including: 1) "preparation of reports containing minimal information in order not to give the 'other side' ammunition for cross-examination"; 2) "reporting of
findings without an interpretation on the assumption that if an interpretation is required it can
be provided from the witness box"; and 3) "omitting some significant point from a report to trap
an unsuspecting cross-examiner." Lucas, supra note 359, at 724.
411 See BROMWICH, FOURTH REPORT, supra note 154, at 26-27 (noting that James Bolding,
the Houston crime lab's Serology and DNA Section Chief, lied about his level of education
during a criminal trial); Jennifer McMenamin, Police Expert Lied About Credentials; Ballistics
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which were never conducted (i.e., drylabbing),4 12 falsifying reports to
hide the fact an examiner contaminated an evidence sample,4 13 steal-

ing evidence from the evidence vault,4 14 describing and reporting "pre-

Specialist Killed Himself After Being Confronted With Deceit, BALT. SUN, Mar. 9, 2007, at 1A
(discussing how a Maryland firearms expert killed himself after defense attorneys uncovered
several instances where he fabricated his academic credentials); Greg Moran, Criminalist Who
Testified on DUIs Falsified Rdsum6; It's Unclear if Cases Will Be Affected, SAN DIEGO UNIONTRIB., Mar. 22, 2006, at BI (discussing how Ray Cole, a veteran criminalist with the San Diego
crime lab, falsified his resume by claiming he had a "Premedical Studies" degree from the University of California at Berkeley, when his degree was actually in "Political Science"); Teichroeb,
supra note 90 ("It became clear in the mid-'80s that [Donald K.] Phillips had misrepresented his
credentials. On the witness stand, he'd testified more than once to having a chemistry major. In
reality, he had majored in agricultural science at Ohio State University.").
412 See OIG Report, supra note 91 (detailing how FBI analyst Jacqueline Blake incompletely processed control samples and falsified laboratory documents by stating she performed
the required tests); William C. Thompson, Tarnish on the 'Gold Standard.' UnderstandingRecent
Problems in Forensic DNA Testing, THE CHAMPION, Jan.-Feb. 2006, at 10-16, available at http://
www.bioforensics.com/articles/Thompson-ChampionTarnish.pdf (discussing how a DNA analyst from New York's Chief Medical Examiner's Office reported and testified to control tests
which were never conducted); Timothy W. Maier, Federal Judge Slams Fingerprint "Science,"
INSIGHT ON THE NEWS, Mar. 18, 2002, at 20 (discussing how a former Wisconsin State Police
fingerprint analyst skipped tests but later claimed in reports he performed the tests); Steve Hart,
Expert Roils Slaying Case, SANTA ROSA PRESS DEMOCRAT, May 31, 2004 (noting how a
criminalist testified about paint tests that he never conducted at a preliminary hearing in a
double murder case); Khanna & McVicker, supra note 406, at Al (discussing how two Houston
crime lab examiners concocted results without conducting analyses in four cases); Hundreds of
Drug Cases May Be In Jeopardy; Chemist with DEA in Dallas Reportedly Acknowledged Filing
False Reports, DALLAS MORNING NEWS, July 19, 1996, at 34A (discussing how a DEA chemist
filed false reports which indicated she conducted tests she never performed).
413 See Teichroeb, supra note 40 (discussing how Brian Smelser fabricated a DNA report to
hide the fact he contaminated three DNA tests with his own DNA).
414 See Ex-crime Lab Technician Admits Stealing Seized Drugs, ST. Louis POST-DISPATCH,
Aug. 6, 2005, at A12 (discussing how Matthew Barb, a forensic chemist with the Missouri Highway Patrol crime lab, stole drugs seized from suspects); Barbara Boyer & Mark Fazlollah, Former PhiladelphiaPolice Lab Chemist Arrested, Cases Impacted, PHILA. INQUIRER, Oct. 11, 2006
(discussing how Colleen Brubaker, a forensic chemist with the Philadelphia Police crime lab,
stole 2,700 pills, which included Oxycontin, Vicodin and Percocet, from the police laboratory
where she worked and then altered the records to cover her tracks); Paul Gustafson, Ex-crime
Lab Employee Sentenced in Coke Theft, STAR TRIB. (Minneapolis-St. Paul), July 9, 2005, at 4B
(discussing how David B. Peterson, who was one of three assistant lab directors for the Minnesota Bureau of Criminal Apprehension ("MBCA"), was sentenced to 30 years probation for
stealing cocaine from the MBCA crime lab); Anita Hassan, Steve McVicker & Anne Marie
Kilday, Impact of Cocaine Thefts from DPS Lab Disputed: DA Downplays Breach, but Others
Say Trust, Integrity of Evidence at Risk, Hous. CHRON., Feb. 17, 2007, at Al (discussing how
police arrested Jesus Hinojosa Jr., a lab technician with the Texas Department of Public Safety
("DPS"), after a DPS investigation revealed he smuggled cocaine out of the DPS crime lab for
years and sold it on the streets); Teichroeb, supra note 90 (describing how Michael Hoover, a
Washington State Patrol crime lab drug analyst, stole heroin from the evidence locker to satisfy
his heroin addiction).
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sumptive" positive tests as absolutely confirming the existence of a
certain substance (e.g., blood, controlled substance),4 15 testifying
beyond the realm of science or one's expertise,4 6 falsifying lab reports

to hide the destruction of potentially exculpatory evidence during the
testing,417 and presenting testimony based on unsubstantiated techniques.418 Several other cases could possibly be incorporated into this
discussion, but it is more difficult to discern whether fraud or gross
incompetence produced the errors in these cases.419
Another disturbing trend is that forensic scientists who levy
charges of ineptitude or fraud against their respective crime labs frequently find themselves out of a job soon after voicing their concerns.420 Furthermore, because retaliation is likely to occur against

415 See Charles Finnie, Lab Problems May Affect 1,047 Cases, L.A. DAILY J., Nov. 4,1994,
at 3 (reporting a police lab technician was suspected of compromising 1,047 cases over a fiveyear period by conducting "presumptive" tests on evidence but not following up with a "conclusive" chemical test to determine if the substance was in fact a narcotic); Phoebe Zerwick, Tainted
Evidence? Appeal in 1993 Capital Case Questions Blood Tests on a Mixed Bag of Clothing, WINSTON-SALEM J., Aug. 29, 2005, at A7 ("But just as his trial was beginning in 1993, the SBI's
blood-spatter expert, Duane Deaver, tested Goode's boots for blood. On the left boot, his
report showed a faint positive result to a screening test. Deaver testified about a chemical test
that was 'positive for the presence of blood,' without mentioning that he never ran the more
specific tests that laboratories use to confirm human blood.").
416 Joyce Gilchrist immediately comes to mind. The Oklahoma Court of Criminal Appeals
recently overturned Curtis Edward McCarthy's first-degree murder conviction and death sentence because of Gilchrist's misconduct. See McCarty v. State, 114 P.3d 1089 (Okla. Crim. App.
2005). In May 2007, prosecutors refused to retry McCarthy and presumed his innocence after
DNA evidence from earlier trials was destroyed. See Cheryl Camp, Convicted Murderer Is Freed
In Wake of Tainted Evidence, N.Y. TIMES, May 22, 2007, at A16. McCarthy is the 124th person
to be released from death row since 1973. See The Innocence List, at http://www.deathpenalty
info.org/article.php?scid=6&did=110 (last visited June 24, 2007).
417 See Teichroeb, supra note 90 (noting how Donald K. Phillips falsified a forensic report
to hide the fact he improperly sprayed a claw hammer, which he believed was connected to a
homicide, with too much of a chemical used to detect blood).
418 Drs. Michael West and Louise Robbins best exemplify this category. See supra note 285
(discussing West and Robbins' rouge mentalities and unsubstantiated forensic techniques).
419 Houston crime lab DNA analysts repeatedly presented misleadingly statistical information in their reports and at trial. However, the question of whether these analysts purposely
intended to present misleading and inaccurate statistical evidence is made murky by the fact
"DNA analysts in the Crime Lab ...did not fully understand the scientific basis of calculating
frequency estimates from DNA profiles obtained from evidence samples and that they were not
trained in the methods of properly calculating statistics associated with DNA mixture profiles
and partial DNA profiles." BROMWICH, FOURTH REPORT, supra note 154, at 44-45.

420 Without question, the most glaring example of this is when the FBI attempted to fire
Fred Whitehurst after Whitehurst exposed problems associated with the FBI crime lab. See
JOHN F.

KELLY & PHILLIP K. WEARNE, TAINTING EVIDENCE: INSIDE THE SCANDALS AT THE

FBI CRIME LAB (1998). See also Bill Hewitt & Carol Rust, Undone By DNA; A Whistleblower
Exposes Sloppy Work at a Houston Crime Lab, Freeing One Prisoner-andPerhapsMany More,
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those who expose a crime lab's shortcomings, a trend may emerge in
the future, if it has not already started, where crime lab employees
simply ignore what they know or believe to be scientific misconduct.

Lastly, when crime lab officials have been notified of scientific misconduct, their responses have sometimes been inadequate and deceptive because they either failed to disclose the misconduct to

prosecutors and defense counsel, failed to conduct a thorough review
of the fraudulent examiner's prior cases, or failed to adequately punish the fraudulent examiner.4 21

Forensic fraud has played a considerable role in various overturned convictions.4 22 More significantly, when each new instance of
forensic fraud surfaces, it eats away at the public's already weakened

faith in forensic science and forensic institutions.42 3 If the public's distrust continues to grow, instead of being the critical auxiliary of the
courts that they should be, forensic evidence and examiners will be
the new defendants on trial.

May 19, 2003 at 147 (discussing Elizabeth Johnson's ordeal at the Harris County Medical Examiner's Office); Ken Raymond & Ed Godfrey, Chemist Quits, Claims Climate of Intimidation; Forensic Expert was Key in Clearing Innocent Man, DAILY OKLAHOMAN (Oklahoma
City, OK), Aug. 4, 2001.
421 Three years ago, Florida Department of Law Enforcement ("FDLE") DNA analyst,
John E. Fitzpatrick, cheated on a proficiency test and was permitted to quietly resign. Florida
judges and defense attorneys became furious when they learned the FDLE kept Fitzpatrick's
scandal a secret, allowing him to testify in cases before he resigned, as if nothing happened. The
FDLE ultimately reviewed 100 of his cases and offered to pay for an outside lab to retest his
work. See Rene Stutzman, Judge Rips FDLE Silence in Lab Flap; A Worker's Cheating on a Test
Could Affect a Seminole Murder Case, ORLANDO SENTINEL, Aug. 3, 2002, at Al. See McVicker,
supra note 153 (describing how Houston crime lab officials only suspended a drug analysts for
three days after he was caught for a second time drylabbing his results; the drug analyst was not
suspended the first time he was caught drylabbing his results; crime lab officials also initially
refused to review the analyst's prior cases); Teichroeb, supra note 353 (describing how a crime
lab director was demoted in 1993 for failing to discipline an employee accused of falsifying test
results).
422 See supra Part I.D.
423 Keith Inman and Norah Rudin hit the nail on the head when they commented that the
"reputation of the forensic science community has been significantly tarnished" because of these
"unethical, unprofessional, and immoral acts." INMAN & RUDIN, supra note 195, at x. See also
Ramirez v. State, 810 So. 2d 836, 853 (Fla. 2001) ("In order to preserve the integrity of the
criminal justice system ... particularly in the face of rising nationwide criticism of forensic eviPEOPLE,

dence in general ...

state courts ...

must ...

cull scientific fiction and junk science from fact.");

State v. Clifford, 121 P.3d 489, 503 (Mont. 2005) (Nelson, J., concurring) (noting how "longaccepted forensic science evidence has recently received greater public scrutiny not only because
the 'experts' proffering the evidence were either astonishingly inept or downright corrupt, but
also because of recent scientific developments such as DNA tests which have revealed the limitations of forensic techniques such as hair identification analysis . . .") (citation omitted).
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Errorand Injustice: The Unknown, Yet Potentially Dangerous,
ErrorRate in Forensic Science
Our Council members also recognized that other erroneous convictions have resulted . . . from missing evidence, poor crime scene

processing, from flawed or outdated scientific methods, or from inept
or biased interpretation of results when presented before the finder of
fact. Surely such processes that allow so many errors shouldn't be
allowed to continue unchanged especially in capital case.424
Contrary to what many forensic examiners profess, there is an
unmistakable correlation between overturned convictions and erroneous and/or fraudulent forensic science. To date, there have been 204
convictions thrown out or overturned because post-conviction DNA
tests either conclusively exonerated a previously convicted person or
cast such serious doubts on the State's case the State moved to have
the defendant released and all charges dismissed.4 25 While a number
of these flawed convictions stem from eyewitness misidentifications,
false confessions, jailhouse snitches, and incompetent defense counsel,426 there is a discernible association between these cases and defec427
tive and/or fraudulent forensic science.
In many of these cases, forensic examiners, particularly hair analysts, offered opinions which new DNA tests later proved wrong.4 28
424 Bieber, supra note 21, at 70.
425 See Cardozo Law School's Innocence Project, http://www.innocenceproject.org/ (last
visited June 24, 2007). According to the research conducted by Professor Samuel Gross and his
colleagues, the DNA exonerations represent less than half the total number of exonerations over
the past fifteen years. Professor Gross's research identified 340 exonerations between 1989 and
2003-DNA cleared 144 people. See Samuel R. Gross et al., Exonerations in the United States,
1989 Through 2003, 95 J. CRIM. L. & CRIMINOLOGY 523, 523-24 (2005).
426 See generally WRONGLY CONVICTED: PERSPECTIVES ON FAILED JUSTICE (Saundra D.

Westervelt & John A. Humphrey eds. 2001).
427 As one Judge Gertner recently commented: "Indeed, recent reexaminations of relatively established forensic testimony have produced striking results. Saks and Koehler, for example, report that forensic testing errors were responsible for wrongful convictions in 63% of the 86
DNA Exoneration cases reported by the Innocence Project at Cardozo Law School." United
States v. Green, 405 F. Supp. 2d 104, 109 n.6 (D. Mass. 2005) (citing Michael J. Saks & Jonathan
J. Koehler, The Coming ParadigmShift in ForensicIdentification Science, 309 SCIENCE 892 (Aug.
2005)).
428 See generally NAT'L INST. OF JUST., U.S. DEP'T OF JUST., CONVICTED By JURIES, EXONCASE STUDIES IN THE USE OF DNA EVIDENCE To ESTABLISH INNOAFTER TRIAL (1996), http://www.ncjrs.gov/pdffiles/dnaevid.pdf (last visited Aug. 5, 2007)
(out of twenty eight erroneous convictions seven had hair comparison testimony supporting the
original conviction); Becky Bohrer, Former Crime-lab Chiefs Cases Under Review, PHILA.
ERATED By SCIENCE:
CENCE
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Besides hair misidentifications, convictions have been vacated or
overturned due to misidentified fingerprints,42 9 fabricated fingerprints,430 misleading testimony,43 t misinterpreted firearms evidence,4 32
miscalculated DNA statistics,433 forensic fraud,4 34 misinterpreted drug
INQUIRER, Dec. 22, 2002, at A9 (discussing how Jimmy Ray Bromgard's overturned rape conviction stemmed, in large part, on misidentified hairs); Kevin Cantera, DNA Team to Review Convictions, SALT LAKE TRIB., Apr. 3, 2000, at B1 (discussing Timothy Durham's overturned rape
conviction); CriminalScience: The Legacy of Hair Evidence, DALLAS MORNING NEWS, Mar. 31,

2002, at 18A (discussing Billy Gregory's and Richard Danziger's overturned rape convictions);
JIM DWYER & SUSAN SAULNY, Hair Evidence in Jogger Case Is Discredited,N.Y. TIMES, Oct. 25,

2002, at Bt ("Contrary to arguments made by a prosecutor at two trials in 1990, four strands of
hair were never 'matched' to any of the Harlem teenagers accused of beating and raping a jogger
in Central Park."); Ed Godfrey & Diana Baldwin, Exonerated Inmate Freed; After 15 Years in
Prison, Man Wants to See his Sons, THE DAILY OKLAHOMAN, May 8, 2001 (discussing Jeffery

Todd Pierce's overturned rape conviction); Barbara Hoberock, Some 'Experts' in Court Lack
Expertise, TULSA WORLD, Dec. 7, 2003, at A27 (discussing Calvin Lee Scott's overturned rape
conviction): Justice denied; Though Cleveland has Settled Michael Green's Lawsuit, Huge Questions Remain About the System that Convicted Him, PLAIN DEALER (Cleveland), June 16, 2004,
at B1O (dicussing Michael Green's overturned rape conviction): Mike Miller, Freed Man
Awarded $2.6M; Jury Faults Nunnery, CAP. TIMES (Madison, Wis.), Oct. 13, 2000, at 3A; Matt
Pommer, Ex-Inmate Faces Barrier to Get Cash, CAP. TIMES, Mar. 29, 2002, at 3A (discussing
Anthony Hick's overturned rape conviction).
429 See State v. Caldwell, 322 N.W.2d 574, 586 (Minn. 1982) (discussing Roger Caldwell's
overturned murder conviction); Mary Anne Janco, Murder Case is Formally Dropped: Richard
Jackson's FingerprintsDid Not Match Those Found at the Scene, PHILA. INQUIRER, Mar. 8, 2000,
at B1 (discussing how a misidentified fingerprint led to Richard Jackson's overturned murder
conviction); David Weber & Kevin Rothstein, Man Freed After 6 Years; Evidence was Flawed,
BOSTON HERALD, Jan. 24, 2004, at 4 (explaining how a misidentified fingerprint led to Stephan
Cowans' erroneous conviction for attempted murder); Cole, supra note 329 (discussing additional misidentification and wrongful conviction cases).
430 See Baker & Lieberman, supra note 369 (discussing William DePalma's wrongful conviction); ABC World News Tonight, Police Faking Fingerprints to Solve Cases (ABC television
broadcast Feb. 15, 1994) (mentioning Shirley Kinge's wrongful arson and burglary convictions
which stemmed in large part on fabricated fingerprints).
431 Kent Roach, Inquiries into the Causes of Wrongful Convictions, 35 CRIM. L. BULL. 152,
162 (1999) (discussing Guy Paul Moran's overturned murder conviction).
432 See EDWIN M. BORCHARD, CONVIcTING THE INNOCENT 201 (1932) (discussing Lloyd
Prevost's wrongful conviction).
433 See Mike Anton, Test Applied to DNA Isn't Always A-OK; A UC Irvine expert is a
formidablefoe of any claim that the growing practice is foolproof, L.A. TIMES, June 6, 2003, at 2
(noting that Joshia Sutton's wrongful rape conviction stemmed, in large part, on miscalculated
DNA statistics).
434 See Hanes, supra note 373 (discussing Bernard Webster's overturned rape conviction);
Maurice Possley, Ex-Inmate Exonerated of Rapes Tries to Get His Life in Order, CHI. TRIB., June
29, 2000, at 4 (discussing John Willis' overturned rape conviction); Steve Mills, 4 Cleared in
Roscetti Case File Suit, CHI. TRIB., Jan. 19, 2002, at 1 (discussing how Pamela Fish's false testimony played a significant role in wrongly convicting four innocent men of murdering a Chicago
medical student); Matter of Investigation of West Virginia State Police Crime Laboratory, Serology Div., 438 S.E.2d 501 (W. Va.1993) (discussing Glen Woodall's overturned rape conviction);
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evidence,4 35 misidentified bite marks,436 faulty blood testing,4 37 misinterpreted burn patterns,43 8 misidentified earprints,439 misidentified

handwriting,"

and erroneous autopsy conclusions." 1 More signifi-

John Solomon, Conviction Overturned in FBI Scandal, PHILA. INQUIRER, May 28, 2003, at A10
(discussing Anthony E. Bragdon's overturned rape conviction); Rape Verdict Reversed for
F.B.L's Bad Science, N.Y. TIMES, Dec. 15, 2001, at A13 (discussing Carlton Bleau's overturned
rape conviction); Teichroeb, supra note 353 (discussing Chris Boots and Eric Proctor's overturned murder convictions).
435 See Ruth Teichroeb, Ordeal In Flawed Drug Case Is Over; First Sentence To Be Vacated
After Errors By State Crime Lab, SEATTLE POST-INTELLIGENCER, Sept. 30, 2004, at Al (discussing Kyann Cardwell's overturned drug conviction).
436 See William Kates, Man Officially Cleared of Murder Charges, AP, Mar. 5, 2007 (discussing how Roy Brown's overturned murder conviction rested, in large part, on a misidentified
bite mark); Dave Wischnowsky, Prison Doors Swing Open; Man Out on Bail; Rape Conviction
Overturned, CHI. TRIB., Oct. 5, 2006, at 1 (discussing how Bennie Starks' overturned rape conviction rested, in large part, on a misidentified bite mark); Steve Mills & Jeff Coen, 12 Years
Behind Bars, Now Justice at Last, CHI. TRIB., Feb. 1, 2005, at 1 (noting how Harold Hill and
Daniel Young's overturned rape convictions stemmed, in large part, from a misidentified bite
mark); Gene Schabath, Man Freed in Second Rape Trial; Jury Finds He Was Wrongly Convicted
in '91 Macomb Case, DETROIT NEWS, Apr. 9, 2004, at 5D (discussing how Jeffery Moldwan was
wrongly convicted for a 1991 murder because of a misidentified bite mark); Ege v. Yukins, 380 F.
Supp. 2d 852 (E.D. Mich. 2005) (vacating murder conviction due to unreliable bite mark identification), affd Ege v. Yukins, 2007 WL 1191911 (6th Cir. Apr. 24, 2007).
437 See Maurice Possley, Bad Laboratory Blood Analysis Took 17 Years of His Life; Texas
Man Exonerated in Rape Case, CHI. TRIB., Dec. 21, 2004, at 1 (discussing Brandon Moon's overturned rape conviction).
438 See Kim Smith, Expert Testimony Sways Parole Board to Release Woman Jailed for Five
Years, ODESSA AMERICAN (Odessa, Tex.), Nov. 25, 1998 (discussing Sonia Casey's arson conviction); Woman Acquitted in Mother's 1996 Slaying, AUGUSTA CHRON. (Ga.), Jan. 29, 2000 (discussing how a jury acquitted Shelia Bryant of murdering her mother after she was initially
convicted of setting a car on fire which killed her mother; Bryant's original conviction was premise on unsubstantiated burn pattern testimony).
439 See Earmarkedfor Rough Justice, YORKSHIRE POST (Leads, United Kingdom), Sept. 29,
2004 (noting how Mark Dallagher's overturned murder conviction stemmed, in large part, on a
misidentified earprint).
440 See BORCHARD, supra note 432, at 28-31 (discussing how William Broughton was
wrongly convicted of mailing an obscene letter in 1900 because a handwriting expert erred when
he linked the obscene letter to Broughton's handwriting); Fredric Thomas, Milestones in Forensic
Science, in FORENSIC SCIENCE: SCIENTIFIC INVESTIGATION IN CRIMINAL JUSTICE 65-66 (1975)
(discussing how Alfred Dreyfus was falsely convicted of espionage due to a handwriting expert's
error).
441 See William R. Levesque, Review Of Baby's Death Frees Father, ST. PETERSBURG
TIMES, Nov. 21, 2002, at 1A (discussing how a medical examiner's mistakes led to John Peel's
wrongful manslaughter conviction); Anthony Coarossi & Pamela J. Johnson, Man Convicted of
Murder is Free After Judge Rules that Autopsy Was Flawed, ORLANDO SENTINEL, Aug. 29, 2004
(discussing how a flawed autopsy led to Alan Yurko's wrongful murder conviction); Greg
Moran, Man Freed After Doubt Shed on Conviction Files Claim, SAN DIEGO UNION-TRIB., Feb.
9, 2005, at 1 (discussing Kenneth Marsh's wrongful murder conviction); Souter v. Jones, 395 F.3d
577 (6th Cir. 2005) (petitioner was able to establish he was "actually innocent" of second degree

2007]

FORENSIC SCIENCE AND CAPITAL PUNISHMENT REFORM

393

cantly, courts have vacated death sentences and capital convictions
because of botched autopsies," 2 misleading testimony,44 3 misidentified
bootprints, 444 erroneous burn pattern interpretations, 445 misidentified
hair evidence ,446 misidentified bite marks," 7 forensic fraud, 448 and
erroneous firearms identifications. 449 Additionally, innocent people
have been wrongly accused of serious offenses like murder, rape, and
train bombings because of misidentified fingerprints,45 ° misidentified
murder when three physicians, who testified at trial, recanted their erroneous medico-legal
testimony).
442 See Hugo Adam Bedau & Michael L. Radelet, Miscarriagesof Justice in Potentially
Capital Cases, 40 STAN. L. REV. 21 (1987) (listing more than a dozen cases where misinterpreted
causes of death played a substantial role in wrongly convicting an innocent person).
443 See ROGER PARLOFF, TRIPLE JEOPARDY:

A

STORY OF THE LAW AT ITS BEST-AND

WORST 227-30 (1996) (discussing how an Arizona forensic chemist provided misleading chromatography testimony and how the chemist's deceptive testimony played a significant role in convicting John Henry Knapp of capital murder).
444 See Cooley, supra note 23, at 440 (discussing Dale Johnston's wrongful capital
conviction).
445 See id. at 437-39 (discussing Madison Hobley and John Knapp's wrongful capital convictions); see also Scott Gold & Lianne Hart, Inmate Freed After 17 Years on Death Row, L.A.
TIMES, Oct. 7, 2004, at A14 (discussing Ernest Willis' wrongful capital conviction).
446 See id. at 435-36 (dicussing Ron Williamson, Charles Fain, Rudolph Holton, and Robert Miller's wrongful capital convictions).
447 See id. at 437 (discussing Ray Krone and Greg Wihoit's wrongful capital convictions).
448 See id. at 439 (discussing Gary Nelson's wrongful capital murder conviction); see also
Miller v. Pate, 386 U.S. 1, 6 (1967) (capital petitioner's death sentence and conviction are overturned because the State presented knowingly false forensic evidence).
449 See id. at 439 (discussing Charles Stielow's wrongful capital conviction.); JULIAN S.
HATCHER ET AL., FIREARMS INVESTIGATION, IDENTIFICATION, AND EVIDENCE 5 (1957).
In one case in New England a man was actually convicted and sentenced to death but
afterward given a new trial and acquitted when a member of a revolver club became
interested in the case and developed the fact that in spite of the magnifying glass and
micrometer, the "expert" in this case had failed to notice that the bullet had six grooves
whereas the defendant's gun only had five. Id.
450 See David Heath & Hal Berton, Portland Lawyer Released in Probe of Spain Bombing;
U.S. Officials Once Called His FingerprintClear Match, But Focus Now Shifts to Algerian, SEATTLE TIMES, May 21, 2004, at Al (discussing how a misidentified fingerprint resulted in Brandon
Mayfield's wrongful arrest in connection to the Madrid, Spain train bombing in 2004); Carol
Henderson-Garcia, Expert Witness Malpractice: A Solution to the Problem of the Negligent
Expert Witness, 12 Miss. C. L. REV. 39, 54-55 (1991) (discussing cases where misidentified fingerprints led to innocent people being wrongly accused of serious offenses); James E. Starrs,
More Saltimbancos on the Loose? Fingerprint Experts Caught in a World of Error, 12 ScI.
SLEUTHING NEWSL. 1, 1 (1988) (discussing Michael Cooper's wrongful arrest for serial rape);
James W. Garner, Infallibility of Finger-PrintEvidence, 11 J. CRIM. L. & CRIMINOLOGY 275
(1911) (noting how a misidentified fingerprint nearly led to a man being convicted as a recidivist); Stephen Grey, Yard in FingerprintBlunder, SUNDAY TIMES (London), Apr. 10, 1997 (discussing how Andrew Chiory was wrongly charged with robbery in London based on a
misidentified fingerprint).
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firearms,4 51 misidentified shoe prints,452 misidentified bite marks,45 3
erroneously interpreted burn patterns,4 54 and misinterpreted autopsy
results. 45 Likewise, there are several cases currently pending in state
post-conviction or federal habeas corpus which not only raise significant questions regarding the defendant's guilt and/or death sentence,

but the forensic evidence used to secure the conviction, death sentence, or both. 456 Finally, there is evidence that suggests erroneous or
unsubstantiated forensic science played a role in an innocent person's
execution.45 7

451 See Baker & Lieberman, supra note 369 (discussing Ricky Ross' wrongful arrest for
serial murder).
452 See THOMAS FRISBIE & RANDY GARRET, VICTIMS OF JUSTICE 48 (1998)

(discussing

how Stephen Buckley was wrongly accused of killing a child in suburban Chicago due to an
incorrectly identified shoe print).
453 See Ellen O'Brien, From DNA to Police Dogs, Evidence Theories Abound, BOSTON
GLOBE, Jan. 22, 1999, at Al (discussing how Edmund Burke was wrongly accused of murder
because of a misidentified bite mark); Chase Squires, Man Cleared of Killing Settles Suit, ST.
PETERSBURG TIMES, Jan. 23, 2003 (discussing how Dale Davis was wrongly accused of murdering
a nine-year-old girl when two forensic dentists misidentified a bite mark on the victim's body);
Amolsch v. Warnick, 1999 Mich. App. LEXIS 1725 (Mich. Ct. App Apr. 27, 1999) (discussing
how Ricky Amolsch was wrongly accused of murder when a forensic dentist misidentified a bite
mark); Otero v. Warnick, 614 N.W.2d 177 (Mich. App. 2000) (discussing how Anthony Otero
was wrongly accused of murder and sexual assault due to a misidentified bite mark).
454 See Anne Sake, Terri is Free and Vindicated, But Triumph is Bittersweet, NEWS &
OBSERVER (Raleigh, N.C.), Nov. 22, 1998 (discussing how erroneous burn pattern testimony led
police to charge Terri Hinson with purposely starting a fire which resulted in the death of her
seventeen-month-old child); Matt Archbold & Stephanie Doster, D.A. Drops All Charges
Against Son in FatalFire, PHILA. INQUIRER, Dec. 21, 1999, at A01 (discussing how Paul Camiolo
was wrongly accused of starting a fire which took his mother and father's lives).
455 See Andrew Jacobs, Assistant Coroner Fired After Revised Finding, N.Y. TIMES, Dec.
11, 2002, at B5 (discussing how a medical examiner's erroneous cause of death resulted in James
Andros being falsely accused of murdering his wife); Reno v. Chung, 559 N.W.2d 308 (Mich. Ct.
App. 1996) (discussing how a flawed autopsy report resulted in Kenneth Reno being falsely
charged with double murder).
456 See Phoebe Zerwick, Mixed Results; Forensics, Right or Wrong, Often Impresses Jurors,
WINSTON-SALEM J., Aug. 29, 2005, at Al (discussing Rex Penland's conviction and death sentence); Roma Khanna & Steve McVicker, HPD Lab Troubles Predate DNA Testing; Experts'
Review Finds a Pattern of Problems in 1980s Studies of Blood Samples, Hous. CHRON., Dec. 18,
2005, at Al (discussing several cases from the 1980s which have drawn great criticism due to the
poor quality of forensic work on each case); Roma Khanna & Steve McVicker, Fingers Pointed
at HPD Crime Lab in Death Row Case, Hous. CHRON., Apr. 24, 2003, at Al (discussing Anibal
Garcia Rousseau's conviction and death sentence); Editorial, Choosing Life in a Death Penalty
State; A Question of Innocence, BIRMINGHAM NEWS, Nov. 9, 2005 (discussing Anthony Hinton's
conviction and death sentence).
457 See Lori Urs, Commonwealth v. Joseph O'Dell: Truth and Justice or Confuse the
Courts? The DNA Controversy, 25 NEW ENG. J. CRIM. & CIV. CONFINEMENT 331 (1999) (dis-

cussing Joseph O'Dell's conviction, death sentence, and execution);

FURMAN,

supra note 368, at
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While many of these errors can and will be labeled as honest
human errors, this does not diminish the fact that an unacceptable
number of errors could have been avoided had the forensic science
community: 1) been properly funded; 2) conducted adequate
research; and 3) properly trained its examiners.45 8 Besides being emotionally and psychologically devastating for the wrongly accused or
convicted person and the victims, wrongful accusations and convictions are economically disastrous because they typically generate
extensive litigation resulting in large financial settlements.4 9
54-69 (discussing Malcom Rent Johnson's conviction, death sentence, and execution); Forensic
Fraud (A&E television broadcast Dec. 2, 2002) (discussing Odell Barnes' conviction, death sentence, and execution); Steve Mills, Texas May Have Put Innocent Man to Death, Panel Told;
Nobody Would Listen, Lawyer, Expert Say, CHI. TRIB., Apr. 20, 2005, at 7 (discussing Todd
Willingham's conviction, death sentence, and execution). For many, the final nail in capital punishment's coffin was supposed to be hammered in when posthumerous DNA results from Roger
Coleman's case proved his innocence. Virginia executed Coleman in 1992 for Wanda McCoy's
1981 murder. Coleman always claimed his innocence. See JOHN TUCKER, MAY GOD HAVE
MERCY: A TRUE STORY OF CRIME AND PUNISHMENT (1997) (discussing Roger Coleman's trial

and execution); Coleman v. Thompson, 504 U.S. 188, 189 (1992) (Blackmun, J., dissenting)
("Coleman has now produced substantial evidence that he may be innocent of the crime for
which he was sentenced to die."). The author of this Article even intimated Coleman was innocent and wrongly executed in a previous article. See Cooley, supra note 23, at 409-10. As Justice Scalia recently commented, "Coleman's case became a rallying point for abolitionists, who
hoped it would offer what they consider the 'Holy Grail: proof from a test tube that an innocent
person had been executed."' Kansas v. Marsh, 126 S.Ct. 2516, 2533 (2006) (Scalia, J., concurring) (citation omitted). In short, Coleman "became the poster-child for the abolitionist lobby."
Id. DNA tests performed in 2006, however, supported Coleman's guilt. See Glenn Frankel,
Burden of Proof, WASH. POST, May 14, 2006, at W8; James Dao, DNA Ties Man Executed in '92
to the Murder He Denied, N.Y. TIMES, Jan. 13, 2006, at A14.
458 See Hanes, supra note 373 (discussing how an incompetent crime lab examiner's errors
played a significant role in Bernard Webster's wrongful rape conviction); Maurice Possley, Bad
Laboratory Blood Analysis Took 17 Years of His Life; Texas Man Exonerated in Rape Case, CHI.
TRiB., Dec. 21, 2004, at 1 (discussing how an incompetent serologist's testimony led to Brandon
Moon's wrongful rape conviction); Mark Gillispie, Experts Fault Job Done by Police Lab Tech,
Boss, PLAIN DEALER (Cleveland), June 16, 2004, at Al (discussing how incompetence led to
Michael Green's wrongful rape conviction).
459 See Editorial, Check Please, THE DAILY OKLAHOMAN, Jan. 26, 2007 (noting how the
Oklahoma City Council agreed to pay Jeffery Todd Pierce $4 million for being wrongly incarcerated for fifteen years; Joyce Gilchrist played a significant role in his wrongful rape conviction);
Joe Milicia, Crime Lab Audit Reveals Poor Work; No Jury Mislead, AP, Feb. 17, 2007 (noting
how Michael Green was awarded $1.6 million after a Cleveland crime lab analyst provided faulty
forensic testimony which played a significant role in his wrongful rape conviction); 2nd Man
Settles Suit for Wrongful Jailing, CHI. TRIB., Dec. 12, 2006, at 3 (discussing how the City of
Chicago agreed to pay Calvin Ollins $1.5 million and Marcellius Bradford $900,000 after Pamela
Fish, a former City of Chicago crime lab analyst, falsified reports which played a role in their
wrongful murder convictions); Henry Schuster & Terry Frieden, Lawyer Wrongly Arrested in
Bombing: 'We Lived in 1984,' CNN.com, Nov. 29, 2006, at www.cnn.com/2006/LAW/1 1/29/may-
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ASSUMPTION #3-SCIENTISTS ARE PERFORMING
INVESTIGATIONS: THERE ARE VERY FEW SCIENTISTS IN
FORENSIC SCIENCE

My experience at the [FBI] is that we were trained more on how to
evade and muddle the truth about the process of how things really

worked. I mean after all, the term forensics means 'debate,' I just
didn't know it meant lying and being less than forthcoming.46 °

The last assumption regarding scientific evidence is that properly
trained scientists are actually performing the examinations. Like the
previous two assumptions, the third one crumbles under scrutiny as
well. Suitably trained scientists do not perform many of the forensic
examinations in the United States; rather, law-enforcement-trained
technicians, who have little to no education and training in the physical sciences, perform many of these examinations.46 '

field.suit/index.html (noting how the Department of Justice agreed to pay Brandon Mayfield $2
million after the FBI misidentified a fingerprint which resulted in his wrongful arrest for the
Madrid, Spain train bombing in 2004) (last visited May 15, 2007); Maurice Possley & Gary
Washburn, City Will Pay $9 million in False Jailing; DNA Test Freed Man In Rape Case After 11
Years,, CHI. TRIB., Jan. 28, 2006, at 1 (discussing how the City of Chicago agreed to pay LaFonso
Rollins $9 million to settle his wrongful rape conviction lawsuit; the Chicago crime lab played a
significant role in his wrongful conviction); Arizona: $3 Million For Exoneration, N.Y. TIMES,
Sept. 29, 2005, at A31 (noting that the City of Phoenix will pay Ray Krone $3 million, while
Maricopa County agreed to pay him $1.4 million, for their part in his wrongful murder conviction); Bruce Nichols, Will Crime Lab Wrongs be Righted? Despite Many Faulty Tests in Houston,
Only Two Have Been Freed, DALLAS MORNING NEWS, Feb. 22, 2006, at IA ("[Houston] officials

estimate the lab mess could cost the city as much as $10 million."). To date, the State of West
Virginia has paid at least $6.5 million to settle lawsuits attributable to Fred Zain. Glen Woodall,
for instance, received a $1 million settlement for his wrongful rape conviction. See Martha
Bryson Hodel, Witness For the Prosecution on Trial; Chemist Charged With Years of Fraud, CHI.
TRIB., Sept. 4, 2001, at 9. Bexar County, Texas paid Gilbert Alejandro $250,000 for his 1990
wrongful rape conviction, while Jack Warren Davis, who was accused of murdering a teacher,
settled a $10 million lawsuit for $600,000. Again, "[b]oth men were convicted largely on the
basis of Mr. ZAIN'S testimony." David McLemore, DiscreditedSerologist Fred Zain Dies of Cancer at 52, DALLAS MORNING NEWS, Dec. 4, 2002, at 29A.

460 Email from Mark Acree, Forensic Examiner and Former FBI Fingerprint Examiner,
APEX Consulting, LLC, to Brent Turvey, Forensic Examiner and Criminal Profiler, Forensic
Solutions, LLC (Jan. 9, 2006, 07:15 PST) (on file with author).
461 Dr. Selavka conceded this point during our panel discussion: "In our nation, most of
the examinations for forensic purposes of fingerprinting and guns are performed by law enforcement officers, who were hired for one thing but became an expert in another... Many of them
are not from accredited organizations." Selavka, supra note 72, at 74. See, e.g., BJS Report,
supra note 43, at 8 (noting that "forty-one percent of laboratories indicated they use technicians
in DNA testing, a step that calls for personnel with less training and experience to examine
garments and to select stains that will likely yield scientific results that may help to resolve a
critical question in the case") (emphasis added); Moenssens, supra note 370, at 5 ("Most of the
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There is a difference between scientists and technicians. A scientist is a skeptical researcher who understands and employs the scientific method to disprove his or her theories. To guarantee objectivity
or to minimize subjectivity, scientists design tests to discover whether
a certain outcome is a legitimate byproduct, of the expected interaction of variables, or due to something as mundane as chance.462 Technicians, on the other hand, merely perform prearranged routines and
are not expected to understand their underlying fundamentals.4 63 The
technician "knows how, but not why. ' '4 6
The "scientist/ technician" distinction is by no means intended to

disparage the many hard working forensic technicians in forensic science. Instead, the distinction is highlighted to accentuate the fact
forensic technicians are not typically trained to think outside the box
and develop experiments to test hypotheses. For instance, some technicians appear to have difficulty with "simple math, ' 465 while others
witnesses who testify as experts for the prosecution are not truly scientists, but better fit the label
of 'technicians.'").
462 See HAMMOND BARNHART DICTIONARY OF SCIENCE 72 (1st ed. 1986).

463 See Paul L. Kirk, The Standardizationof CriminologicalNomenclature, 38 J. CRIM. L. &
CRIMINOLOGY 165, 166 (1947) ("a technician is understood to be a person who is incapable of
doing independent work but is skilled in the routine performance of laboratory operations
according to a predetermined routine established and supervised by others."); Robert F.
Borkenstein, The Administrationof a ForensicScience Laboratory, in FORENSIC SCIENCE: SCIENTIFIC INVESTIGATION IN CRIMINAL JUSTICE 259 (Joseph L. Peterson ed. 1975) ("Technicians per-

form completely standardized 'cookbook' procedures under the complete supervision of the
examiner. Technicians should never be responsible for interpretation."). Two forensic scientists
do an excellent job differentiating between the skills and mindset of a technician and a scientist:
Although sophisticated instrumentation is now routinely employed in forensic analysis,
and the technical complexity of the examinations performed continues to increase, this is
not our main concern. A reasonably trained technician can reliably perform a competent
instrumental analysis; advanced degrees are not need for this aspect of the work. It is the
interpretation of the data from those complex examinations that increasingly requires a
complete and subtle understanding of the principles underlying the instrumentation, and
the impact of many layers of electronics, hardware, and software on the final data. And,
precisely because the laboratory work has become so refined, the questions regarding
forensic evidence must shift to the areas of logical inference, statistical probabilities, and
subtle interpretive issues... The diverse and distinctive nature of the problem presented
by forensic casework requires an educational specialization, and at a high level.
INMAN & RUDIN, supra note 195, at 304-05.
464 Paul L. Kirk, The Interrelationship of Law and Science, 13 BUFF. L. REV. 393, 394
(1964). See also Moenssens, supra note 370, at 5-6 (claiming techinicians "have only a superficial understanding of what the instrument really does, and how the read-out is generated.").
More specifically, as one forensic critic explained: "Just because [DNA technician] can extract
DNA doesn't mean they can think through problems." Teichroeb, supra note 40 (quoting
Edward Blake, a California-based forensic scientist).
465 For example, Jacqueline Blake, the now discredited FBI DNA analyst, "seemed to have
a difficult time with simple math." OIG Report, supra note 91, at 40.
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fail to grasp simple A, B, 0 blood typing.4 66 Likewise, forensic technicians often confuse the concepts of induction and deduction, in that
they frequently describe untested assertions as scientific fact.467
Specifically, forensic technicians often believe they have actually
proven something, when in fact all they have done is support a particular hypothesis.4 68 This confusion stems from the fact an unsettling
number of forensic technicians are "ignorant" of the scientific
method.4 69 The lack of scientific awareness has also led to the creation
of unscientific standard operating procedures within certain crime
labs. 47° Finally, a technician's limited scientific training increases the
likelihood his or her results will favor the prosecution regardless of
whether the results are accurate.471
The scientific aptitude of forensic examiners has been a concern
for years.472 This apprehension has recently intensified for at least two
466 See Roma Khanna & Steve McVicker, HPD Lab Troubles Predate DNA Testing;
Experts' Review Finds a Pattern of Problems in 1980s Studies of Blood Samples, Hous. CHRON.,
Dec. 18, 2005, at Al (describing Houston crime lab serologist David Kaufman's serological testimony during Alphonse Norris Jr.'s 1985 sexual assault case; as one serological and DNA expert
noted: "Either he is a very poor communicator or he doesn't understand the technical issues
involved . . . It's hard to know exactly what the problem is, but clearly, his testimony is
inaccurate.").
467 See Thornton & Peterson, supra note 245, at 14. For examples of this fundamental
error, see Pete Shellem, Who Killed Edna Laughman?, PATRIoT-NEWS, June 1, 2003, at A01
(discussing Janice Roadcap's incorrect untested assumptions and how they played a significant
role in Barry Laughman's erroneous murder conviction); Ex parte Mowbray, 943 S.W.2d 461
(Tex. Crim. App. 1996) (discussing Dusty Hesskew's incorrect untested assumption regarding
suspected blood evidence and how it ultimately led to Susan Mowbray's wrongful murder conviction). See also Bob Banta, Austin Blood Expert's Work Criticized in Case Overturned on
Appeal, AUSTIN AMERICAN-STATESMAN, Jan. 15, 1996, at B1 (discussing Mowbray's case); Watkins v. Miller, 92 F. Supp. 2d 824, 827 (S.D. Ind. 2000) (discussing how a forensic serologist's
incorrect and untested assumption about her blood test results played a significant factor in the
district judge's decision to vacate Jerry Watkins' murder conviction).
468 Reconstructionists and bloodstain analysts often confuse this critical distinction. See
INMAN & RUDIN, supra note 195, at 180.
469 John I. Thornton, Courts of Law v. Courts of Science: A Forensic Scientist's Reaction to
Daubert, 1 SHEPARD'S EXPERT & Sci. EVID. Q. 475, 484-85 (1997) ("I find that many forensic
scientists, even those who are entirely competent in their profession, have an exceedingly poor
grasp of what constitutes the scientific method ... [My experience] has convinced me that many,
perhaps even most, forensic scientists are not just inattentive to the scientific method, but ignorant.") (emphasis added).
470 For instance, "prior to 2004, the [Houston] Crime Lab's SOPs did not require firearms
examiners to take photographs, make drawings, or otherwise document their observations that
form the basis for their conclusion[.]" BROMWICH, FIRST REPORT, supra note 147, at 68.
471 See Moenssens, supra note 370, at 7.
472 A 1989 informal study carried out by Joseph Peterson and John Murdock accentuates
the incompetency problem. The study's primary objective "was to engage in preliminary field
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reasons. First, the incompetence of some forensic examiners has
played a considerable role in overturned convictions.47 3 Second, the

audit and investigative reports on crime labs have identified a plethora of individuals with questionable qualifications who work in (or
worked in) publicly funded crime labs.474 That an unnerving number
work to define with greater clarity the range of ethical problems facing the field." The most
pressing issue concerned "the problem of incompetency." See Peterson & Murdock, supra note
355, at 751; See also Kirk, supra note 205, at 111 ("Too many criminalists are still being trained
by working in a crime laboratory under more experienced but sometimes unscientific persons.");
Charles M. Wilson, Crime Detection Laboratoriesin the United States, in FORENSIC SCIENCE:

102 (Joseph L. Peterson ed. 1975) ("In the
United States, the training of crime laboratory specialists leaves much to be desired. So does the
quality of work."); James W. Osterburg, A Commentary on Issues of Importance in the Study of
Investigation and Criminalistics,11 J. FORENSIC SCI. 261,266 (1966) ("Rarely... are any of these
[fingerprint examiners] trained as scientists.").
473 See supra Part II.E.5.
474 For instance, none of the analysts who worked in the Houston crime lab's discredited
DNA Unit were qualified by education and training to perform the duties and responsibilities of
their jobs. See Lise Olsen & Roma Khanna, DNA Lab Analysts Unqualified; Review Finds Education, Training Lacking, Hous. CHRON., Sept. 7, 2003, at 1. When independent investigators
audited Texas Department of Public Safety crimes labs in 2003, investigators discovered that an
unacceptable number of DNA analysts did not know how to interpret simple DNA results. See
Steve McVicker, More DPS Labs Flawed; DNA Testing Woes Across State Threaten Thousands
of Cases, Hous. CHRON., Mar. 28, 2004, at Al. Forensic chemist, Concepcion Bacasnot, who
played a significant role in Bernard Webster's wrongful rape conviction, see Hanes, supra note
373, "left the [Baltimore County crime lab] ... four months after acknowledging she did not
understand the science of her forensic tests and that her blood work in a death-penalty case was
'worthless."' Stephanie Hanes, Chemist Quit Crime Lab Job After Hearing, Papers Show; She
Acknowledged Report Was 'Worthless' in 1987, BALT. SUN, Mar. 19, 2003, at lB (emphasis
added). When independent scientists reviewed Karla Carmichael's (a DNA analyst for the Fort
Worth Police Department's crime lab) work product and proficiency tests results, they
"expressed 'serious concerns' about her training, forensic knowledge and laboratory practices."
Deanna Boyd, Scientist At Crime Lab Is Fired, FT. WORTH STAR-TELEGRAM, Apr. 22, 2003, at 1.
A Washington State Patrol official, who reviewed the work of embattled forensic scientist
Arnold Melnikoff, suggested the agency should fire Melnikoff for incompetence. The State
Patrol reviewed 100 cases completed by Melnikoff between 1996 and 2002 and found that his
drug analysis work did not meet professional standards. See Firing Urged for Forensic Scientist,
SPOKESMAN REV. (Spokane, WA), Sept. 10, 2003, at Bi. Mistakes found in Ranae Houtz's (a
DNA analyst for the Pennsylvania State Police crime lab) case work forced the Pennsylvania
State Police to ask Pennsylvania prosecutors to review nearly 500 criminal cases. The State
Police began questioning Houtz's work in September 2002 when she committed errors in an
annual proficiency test. Her ongoing casework was then examined, revealing errors in at least
four cases. See Romy Varghese, Crime Lab Worker's Errors Could Affect Cases, MORNING
CALL (Allentown, PA), June 30, 2003, at Al. Glen David Adams, the forensic serologist from
the Texas Department of Public Safety crime lab, whose errors played a substantial role in Brandon Moon's wrongful rape conviction, received a D in his college serology course at Texas Tech
University and faced a "significant backlog" of cases due to his incompetence. See Tammy
SCIENTIFIC INVESTIGATION IN CRIMINAL JUSTICE

Fonce-Olivas, Moon Evidence Flaw Spurs State Inquiry evidence, EL PASO TIMES, Jan. 22, 2005,

at lA. Joseph Serowik (a forensic serologist with the Cleveland Police Department crime lab)
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of forensic examiners have a shallow appreciation of science, the scientific method, and statistics is not surprising when one considers: 1)
the status of forensic science education; 2) the absence of entry level
standards; 3) the lack of proficiency testing; and 4) the misguided
notion investigators or technicians can learn the complexities of a
forensic science subject in a forty hour short course.
A.

Forensic Science Education: A Bachelor's Degree Equals a
Scientist?
The failure of scientists in general, and of forensic scientists in particular, to understand how knowledge is acquired and applied, leads to
abuse.475

Traditional scientists possess doctoral degrees in the natural or
physical sciences.476 Forensic practitioners, on the other hand, generally do not possess doctoral degrees, even though there is a real need
for Ph.D. level forensic scientists.47 7 Some forensic examiners do not,
and are not, required to possess an undergraduate degree in a physical
or biological science. 478 Although Ph.D. programs are conspicuously
was the forensic examiner whose errors led to Michael Green's wrongful rape conviction. Max
Houck, a well-respected and former FBI forensic examiner, reviewed Serowik's work and testimony in Green's case. Houck concluded "Serowik demonstrate[d] a fundamental lack of knowledge about conducting forensic hair examinations ... Mr. Serowik was allowed to conduct hair
examinations without proper education, training, supervision, or protocols . . . He conducted
these examinations in numerous cases, repeatedly made the same mistakes, and did not seek any
training by qualified experts in forensic hair examinations." Gillispie, supra note 458.
475 Thornton & Peterson, supra note 245, at 15.
476 See Saks & Koehler, supra note 427, at 893 ("In normal science, academically gifted
students receive four or more years of doctoral training where much of the socialization into the
culture of science takes place. This culture emphasizes methodological rigor, openness, and cautious interpretation of data."); Jeffrey D. Kovac, Science, Law, and the Ethics of Expertise, 67
TENN L. REV. 397, 398 (2000) ("A scientist is generally expected to have earned a doctorate
from a reputable university, although a scientist with lesser academic credentials can certainly be
recognized through outstanding research.").
477 See Lawrence Kobilinsky & Francis X. Sheehan, The Desirabilityof a Ph.D. Program in
Forensic Science, 20 J. FORENSIC Sci. 706, 707 (1984); Charles A. Lindquist, CriminalisticsEducation and the Role of the CriminalisticsEducator, 7 FORENSIC Sci. REV. 61, 64 (1995) ("While
some have gone on to earn advanced degrees, possession of such a degree is usually not characteristic of the laboratory criminalist."). In percentage terms, 96% of forensic positions are held
by persons with a bachelor's degree (or less), while 3% have master's degrees, and 1% have
Ph.Ds. See Kenneth G. Furton et al., What Educational Background do Crime Laboratory
DirectorsRequire from Applicants?, 44 J. FORENSIC ScI. 128 (1999).
478 "Although the American Society of Crime Laboratory Directors ... lists a bachelor's
degree with science courses as a 'desirable' qualification for firearm examiners, it does not list it
as 'essential."' United States v. Monteiro, 407 F. Supp. 2d 351, 373 (D. Mass. 2006). See also
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absent in the United States and abroad, graduate education in forensic
science is still possible because various universities offer master's level
programs. In these programs, however, "it is possible to earn a degree
called 'Masters in Forensic Science' without ever setting foot in a laboratory or even taking a core curriculum of hard science classes. 47 9
Unlike other professions, the forensic science community has
been unable to develop a uniform curriculum. 4 ° Would-be forensic
scientists are thus left pondering what exactly they need to study to
become forensic scientists. Consequently, most students entering
forensic science, if they have a hard science degree at all, usually possess a biology or chemistry degree. 81 Unfortunately, it is not only
likely, but indeed is generally the case, "that a person with a Bachelor's Degree in chemistry, geology, biology, or other scientific discipline, has not had a single college lecture on precisely how the
'
As a result, forensic science students are
scientific method works."482
often not taught, in a practical, hands-on way, how to harness the scientific method's power. 483 Likewise, these programs generally favor
non-identification fields such as serology, drug chemistry, and instruUnited States v. Lewis, 220 F. Supp. 2d 548, 553 (S.D. W. Va. 2003) ("Mr. Cawley [the government's handwriting expert] does not possess a college or masters degree in forensic science, but
is currently working toward completing his degree requirements for a B.S. in personnel labor
relations."); Status Report, supra note 25, at 2 ("Forensic services in the disciplines of ... latent
prints, questioned documents, and crime scene investigation may... be provided.., by a unit
composed of sworn law enforcement personnel who may or may not have scientific training.").
479 INMAN & RUDIN, supra note 195, at 303.
480 See NAT'L INST. OF JUST., FORENSIC SCIENCES: REVIEW OF STATUS AND NEEDS (Feb.

1999), available at http://www.ncjrs.gov/pdffilesl/173412.pdf (urging the development of educational standards); Lindquist, supra note 477, at 67 ("No standardized curriculum exists within
graduate [or undergraduate] criminalistics programs."). It must be noted that progress has been
made in this area with the recent publication of a report drafted by the Council on Forensic
Science Education. See Education Report, supra note 356.
481 See Furton, supra note 477.
482 Thornton & Peterson, supra note 245, at 15. Many undergraduate programs entitled
"forensic science" are often misleading. These programs "provide only a general curriculum
most appropriate for an overview or introduction to forensic science in the broadest sense.
Rarely are they combined with a rigorous physical science curriculum, including laboratory
work." INMAN & RUDIN, supra note 195, at 302. Additionally, biology and chemistry majors
generally have had little, if any, exposure to the field of forensic science or criminalistics. See
BARNETT, supra note 360, at 6.
483 See David L. Grieve, The Identification Process: SWGFAST and the Search for Science,
50 J. FORENSIC IDENTIFICATION 145, 148 (2000); Raymond D. Rawson, Identification From Bite
Marks: The Scientific Status of Bite Mark Comparisons, in 2 MODERN SCIENTIFIC EVIDENCE:

THE LAW AND SCIENCE OF EXPERT TESTIMONY § 24-2.2.1 at 175 (David L. Faigman et. al., eds.
1997) ("Disagreements [among forensic dentists] also may reflect the lack of training in rigorous
scientific method on the part of dental school.").
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mental analysis of trace evidence. 4 8 This may explain why there are
few adequately trained forensic examiners in specialty areas such as
pathology, toolmark identification, fingerprinting, and arson
analysis.

485

Forensic scientists must also have a deep appreciation of mathematics and statistics because every opinion rendered by a forensic
examiner rests on a statistical foundation (or at least it should).4 86
484 See Lindquist, supra note 477, at 412.
485 According to forensic evidence scholar and former fingerprint examiner Professor

Andrea Moenssens, it has been
(his] impression that in recent years, unlike in my day, new friction ridge impression
examiners are not trained as well in the 'basics'-the fundamentals of the identification of
friction ridge impressions-as they were in the past. It seems to me that, today, the focus
is much more on the "how to do it" aspects-on ACE-V methodology-than on a study
of the development of friction ridge theory through the years. We all need to re-educate
ourselves about the fundamentals.
Andrea A. Moenssens, Court Challenges to FrictionRidge Impression Evidence-How Long Will
They Last?, at http:l/www.forensic-evidence.com/site/IDfFrictionID405.html (last visited June
20, 2007). Fingerprint examiner David Grieve reinforces Professor Moenssens' position by
acknowledging it is "too well established" there are "examiners performing identification functions who are not qualified and proficient." David L. Grieve, The Identification Process: Traditions in Training, 40 J. FORENSIC IDENTIFICATION 195, 196 (1990). Allan Bayle, the United
Kingdom's leading fingerprint expert, was asked to review the Scottish Criminal Record Office's
("SCRO") fingerprint unit after the SCRO misidentified prints in Shirley McKie and Mark Sinclair's cases. According to Bayle and a member of the International Association of Identification, the SCRO used "slip-shod" standards for identifying fingerprints. Specifically, Bayle said
that of all the SCRO fingerprint identifications he evaluated, "not one" was adequate enough to
warrant admissibility at trial. Bayle added: "The standards at other Scottish bureaus are very
good but in the SCRO they are so poor. There should be an overhaul done by an independent
team. They are lacking their basic training." Liam McDougall, Scottish Print Bureau 'Still Cannot Be Trusted'; Despite Official Praise Independent Expert Damns Continued Bad Practice, SUNDAY HERALD (London), Mar. 20, 2005, at 5 (emphasis added). With respect to medicolegal
death investigators and forensic pathologists, according to forensic pathologist Dr. Cyril Wecht:
"[As] we jump to the end of the twentieth century ... [we] find medicolegal [death investigations] being badly bungled because the officials in charge are negligent, incompetent or simply
unqualified in dealing with important and sophisticated forensic scientific questions." Cyril
Wecht, Legal Medicine and Forensic Science: Parameters of Utilization in Criminal Cases, 34
DuQ. L. REv. 797, 798-99 (1996). With respect to arson or burn pattern experts: "The debate
over whether fire patterns could be reliably interpreted has simmered over a number of years.
The major problem has been a serious lack of high-level research. The entire arson field has a
low level of qualification. In the typical case, an arson investigator is a fire officer with a very
limited technical education. Unlike some other areas of forensic science, fire pattern research
was rarely funded, and educational programs were limited to in-service training of fire personnel." Vincent Brannigan & Jose Torero, The expert's new clothes: Arson 'science' after Kumho
Tire, FIRE CHIEF, July 1, 1999, at 60.
486 "Mathematical analysis is even more necessary for interpreting the significance of each
fact that is elicited relative to the evidence." Kirk, supra note 205, at 111; see also INMAN &
RUDIN, supra note 195, at 302 ("Now, more than ever, the onslaught of technology obligates the
criminalist to draw on a strong background in the physical sciences, including an understanding
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Few forensic examiners, however, have a comprehensive understanding of statistics. 87 The lack of understanding leads to bewilderment
when confronted with intricate questions regarding base rate populations of certain subclass characteristics.48 8 Again, this is not unexpected because few forensic science programs require students to
enroll in a single statistic course, much less a series of statistics
courses. 489 Moreover, those working in the DNA field are generally
provided brief statistical courses from the company that supplies their
crime lab with its DNA kits. 49° Rather than teach nascent forensic
of statistics and logic."); Thornton & Peterson, supra note 245, at 24 ("Behind every opinion
rendered by a forensic scientist there is a statistical basis. We may not know what that basis is,
and we may have no feasible means of developing an understanding of that basis, but it is futile
to deny that one exists."). A statistical basis "provides ... an evaluation of the likelihood that
his testimony reflects the truth, rather than his personal belief or bias." Kirk & Kingston, supra
note 317, at 437.
487 "[S]tatisticians are not criminalists and do not understand the specific character of the
requirements of this field, while criminalists equally do not understand statistics, and do not
know how to use them constructively." Kirk & Kingston, supra note 317, at 435. The "plain fact
is that experts widely use statistics and probabilities testimony without proper validation of the
underlying data. Most forensic experts who use these statistics have no idea of how the calculations were made, and are not statisticians themselves." Moenssens, supra note 370, at 19.
488 "Discussions with criminalists of the concept of probability will generally reveal the fact
that their ideas of it are vague, and have little in common with modern concepts of the subject."
Kirk & Kingston, supra note 317, at 436. See also Charles E. O'Hare & James W. Osterburg,
Criminalistics:The Application of the Physical Sciences to the Detection of Crime, 41 J. CRiM. L.
& CRIMINOLOGY 1, 120-21 (1950) ("The extension of the principles of mathematical probability
to the frequency of occurrences of characteristics of physical evidence is not a simple matter.").
489 The NIJ's recent report on forensic education recommends undergraduates take at least
one statistics course, which is a step in the right direction. See Education Report, supra note
356, at 13. The lack of statistical education is disconcerting because without a concrete understanding of "the statistical principles involved, the unwary witness can be led into making statements that he cannot properly uphold, especially in the matter of claiming inordinately high
probability figures." Kirk & Kingston, supra note 317, at 437. For example,
in one murder case, misuse of statistical reasoning produced the argument that the
chances that a particular gun was the murder weapon were several hundred to one,
because it was a revolver rather than a pistol, it had six lands and grooves and a righthand twist, and it was of a particular caliber. The interdependence of several of the variables was disregarded, as was the fact that firearms with these exact class characteristics
could be very plentiful. In the absence of actual identification of the weapon as having
fired the fatal bullet, such an argument could lead to an unjust conviction.
Kirk, supra note 205, at 112. Many recent cases support this contention. See Roma Khanna &
Steve McVicker, HPD Lab Troubles Predate DNA Testing; Experts' Review Finds a Pattern of
Problems in 1980s Studies of Blood Samples, Hous. CHRON., Dec. 18, 2005, at Al (discussing
Charles Lee Hawkins' 1988 rape case and how a Houston crime lab serologist "botched his
[serological] stats in a ludicrous way . . . excluding large numbers of people who could have
contributed to that sample"); Cooley, supra note 20, at 427-28 (listing additional cases).
490 When Josiah Sutton was convicted of rape in 1998, a Houston crime lab DNA analyst
testified from a report stating that Sutton's DNA profile "can be expected to occur in 1 out of
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examiners how to formulate and solve complicated statistical equations, budding forensic examiners are "told to develop this intuitive
sense of certainty when they review [physical evidence] comparisons
that they've obtained a match. ' 491 They have also been instructed that
it is their experience and training, rather than statistics, which form
the basis of their identifications.4 92 If examiners do by chance offer
statistical testimony, the statistics they offer are quite often either
made up or of unexplained origins.493
Finally, forensic science programs and crime lab supervisors have
failed to teach would-be forensic examiners how to write understandable, concise, and objective forensic reports.4 94 When reports are written, they frequently fail to identify the relevant background
information received and analyzed prior to the testing, the hypothesis
being tested, the significance or limitations with respect to the report's
694,000 people among the black population" in the United States. The DNA analysts grossly
miscalculated the statistics. Independent forensic scientists determined that the DNA in Sutton's
case matched one out of eight black people, not one out of approximately 700,000. The DNA
analyst may have been a bit ill-prepared with the statistics because her statistical training consisted of only a two-week training course sponsored by the company which sold the DNA kit to
the Houston crime lab. See Adam Liptak, You Think DNA Evidence Is Foolproof? Try Again,
N.Y. TIMES, Mar. 16, 2003, at AS. In essence, most forensic practitioners are "lay persons" when
it comes to calculating complex statistics. As one researcher noted, "A large body of research on
statistical reasoning suggests that [lay persons] have poor intuitions when it comes to reasoning
with statistics in general and forensic science statistics in particular." Jonathan Koehler, The
Psychology of Numbers in the Courtroom: How to Make DNA-Match Statistics Seem Impressive
or Insufficient, 74 S. CAL. L. REV. 1275, 1279-80 (2001).
491 Beth Daley, Case Against Courtroom Science, TORONTO STAR, July 18, 2004, at A14
(quoting Univ. of Cal. at Hastings Law Professor, David Faigman); see also C.R. Kingston &
P.L. Kirk, The Use of Statistics in Criminalistics,55 J. CRIM. L. & CRIMINOLOGY 514, 515 (1964)
("In the majority of cases, the 'estimate of the situation' is obtained through an intuitive evaluation based upon past experience-not only one's own experience, but often also that obtained
indirectly from the study of others' combined experience.").
492 This could not be further from the truth, as "no proponent of the intuitive approach can
seriously and validly argue that probability is not involved in their decision making processes,
and that the surest answers are to be attainted through statistically gathered data and the weighing of uncertainties. The intuitive approach is in fact a statistical approach based on experience
without quantitative explicitness." Fong, supra note 371, at 384. See also O'Hare & Osterburg,
supra note 221, at 66 ("Although the fingerprint expert looks upon his conclusions as being
based on common sense supported by experience, he is, nevertheless, groping toward the idea of
probability.").
493 See supra note 239 (listing several examples). In the end, as John Thornton wrote: "To
master statistical models to explain much of our evidence may be a slow, reluctant march
through enemy territory, but we must begin to plan for that campaign." John I. Thornton, The
Statistical Paradigm v. Everything Else, 42 J. FORENSIC Sci. 758 (1997).
494 See INMAN & RUDIN, supra note 195, at 274 ("Most scientists possess notoriously poor
...

technical writing skills.").
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conclusions, and other relevant data which may paint an incomplete
picture if not incorporated into the report.495 This problem is typically
495 For instance, Guy Paul Morin's wrongful murder conviction inCanada can be attributed in part to forensic scientists who "failed to communicate accurately the limitations of their
findings to .. .the Court." Kent Roach, Inquiring into the Causes of Wrongful Convictions, 35
CRiM. L. BULL. 152, 162-63 (1999). Some forensic examiners simply refuse to write intelligible
reports so a defense expert, or anyone else for that matter, cannot verify the accuracy of their
work. For instance, after FBI examiner Michael Malone testified in Augustine Delgado Perez's
kidnapping and homicide case, the Department of Justice issued a memo criticizing Malone's
reporting style. Malone rebutted by arguing that his reports "'could have been written in hieroglyphics,' adding that he wrote them for himself, so he could testify in court, not for other scientists who might review his work 20 years after the fact." Freedberg, supra note 304. The 2002
audit of the Houston crime lab revealed that lab analysts had a tendency to report statistics for
hair evidence only for the defendant's race. See Steve McVicker & Roma Khanna, Case Get 2nd
Look after Lab Missteps; DNA Work, Police Tactics in Question, Hous. CHRON., May 4, 2003, at
1. When FBI forensic experts reviewed several of Joyce Gilchrist's (the now discredited
Oklahoma City crime lab serologist) cases, they "noted Gilchrist's laboratory notes frequently
were incomplete or inadequate[.]" Gilchrist v. Citty, 173 Fed. Appx. 675, 680 (10th Cir. 2006).
Similarly, an "unclear and ambiguous" FBI DNA report allowed Joyce Gilchrist to falsely claim
that the FBI's DNA tests in Alfred Brian Mitchell's capital murder case were inconclusive and
did not rule out the possibility Mitchell deposited the semen and sperm recovered from the
victim. See Mitchell v. Ward, 150 F. Supp. 2d 1194, 1123, 1126 (W.D. Okla. 1999). The FBI's
DNA examinations, however, unequivocally excluded Mitchell as a possible donor of the sperm
or semen. The FBI even communicated this information to Gilchrist a year before she testified.
Id. at 1126 ("Over a year before Petitioner was tried and convicted of rape and anal sodomy,
Agent Vick's DNA testing revealed that Petitioner's DNA was not present on the samples
tested.") (emphasis in original). The FBI's DNA analyst admitted, however, "that there [was] no
way to tell from his report that: 1) he obtained no DNA profile results from the rectal swabs; 2)
he obtained no DNA profile results unlike the victim for the vaginal swabs; and 3) he obtained
no DNA profile results unlike the victim or Taylor for the panties." Id. The DNA analyst also
"testified that it is clear from the report provided to the defense that Mitchell's DNA was not
revealed in the FBI testing." Id. at 1126 n.46. In short, the FBI's terse DNA report failed to
adequately inform Mitchell's attorneys that all DNA tests excluded Mitchell as a possible donor
of the semen and sperm. Id. at 1126 n.45 ("the defense was not aware that the FBI's DNA
testing revealed the critical fact that Mitchell's DNA was not present on the samples tested.").
Moreover, the report was so "unclear and ambiguous" that another DNA expert failed to realize, like defense counsel, that all the FBI's DNA tests excluded Mitchell. Id. at 1127; see also
Mitchell v. Gibson, 262 F.3d 1036, 1063 (10th Cir. 2001) ("The laboratory performed DNA testing on these items and prepared a report, which was couched in convoluted language that did not
clearly recite the test results."). The Tenth Circuit vacated Mitchell's death sentence in part
because of Gilchrist's false testimony. See Mitchell v. Gibson, 262 F.3d 1036, 1065-66 (10th Cir.
2001). The Florida Supreme Court overturned Gerald D. Murray's first degree murder conviction and death sentence in part because "there was a general sloppiness in documenting the
[forensic] tests which even the analyst admitted was below the standards normally accepted."
Murray v. State, 838 So. 2d 1073, 1081 (Fla. 2002). As the Florida Supreme Court explained:
"Because of the clerical errors and the below-standard documentation and paperwork, other
experts who were retained by the defense were unable to adequately review the test results since
necessary portions of the documentation were missing." Id. Finally, the Ninth Circuit Court of
Appeals commented that the California Department of Justice serologist, who provided critical
testimony at Herman Atkins' rape trial, disclosed a lab report which "lacked specificity and was
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compounded by the fact that many crime labs lack comprehensive
guidelines pertaining to note-taking and drafting reports.4 96 In such
crime labs, major problems can surface if one examiner's conclusion
depends upon another examiner's work product and the subsequent
examiner cannot decipher the results of the initial examiner's work.49 7
B.

Forensic Employment: What Does It Take To Be a Forensic
Examiner?
Sgt. Weddleton has not yet attained a college degree (he is still taking
courses) ...

A former highway patrolman, Sgt. Weddleton was trans-

ferred to the firearms identification unit in 1993 ... He apparently has
no formal scientific training, is neither certified by, nor is he a member
of any professional organizations, reads no literature in the field, and
had not undertaken any proficiency
testing at the time he performed
498
the tests at issue in this case.
Professional competence is typically determined by some recognized set of standards. Many professions, even those where one's life
or liberty is not at stake, require members to be licensed or certified. 4 9 9 This is not the case in forensic science because forensic science
has failed to develop minimum educational standards for entry-level
forensic examiners. 5°° In short, the forensic science community lacks
arguably misleading," and he "was not as forthcoming in explaining information as he should
have been." Atkins v. County of Riverside, 151 Fed. Appx. 501, 506 (9th Cir. 2005). The serologist's testimony and "misleading" lab report played a role in Atkins' wrongful rape conviction.
See Fred Dickey, Worst-Case Scenario; The Story of Herman Atkins' Years Imprisoned as an
Innocent Man Might Scare the Hell Out of You. It Should, L.A. TIMES. June 25, 2000, at 16.
496 For instance, in the Office of the Inspector General's report on the FBI's DNA laboratory, auditors "determined that certain protocols lack[ed] comprehensive guidance on notetaking methods." OIG Report, supra note 91, at v.
497 As the OIG report noted, it is "especially important that all staff members have a comprehensive and consistent understanding of how to record information as they complete their
work, since Examiners draw their conclusions and testify in court based upon the work of the
Serologists and PCR biologists as reflected in the case file documentation." Id.
498 United States v. Monteiro, 407 F. Supp. 2d 351, 373 (D. Mass. 2006).
499 For instance, the author's brother and sister are elementary and middle school teachers
in Pennsylvania. Before school districts could hire them, they were required to take and pass a
state teacher certification examination. Likewise, many states require beauticians or hairdressers to be certified before they may work in a beauty salon. If teachers and hairdressers are
required to undergo certification testing, surely forensic practitioners should also be required to
take and pass some sort of national or state certification examination.
500 See State v. Quintana, 103 P.3d 168, 170 (Utah Ct. App. 2004) (Thorne, J., concurring)
("[M]ost evidence points to a lack of consistent training of [fingerprint] examiners and an
absence of any nationally recognized standard to ensure that examiners are equipped to perform
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mandatory national certification standards aimed at ensuring that

forensic examiners are qualified and competent to practice forensic
science.5 0'
The forensic examiner's competency has routinely been gauged
by two non-science entities: judges and juries. Judges decide whether
an examiner is legally qualified to testify as an expert, while jurors
settle on whether the expert's testimony is legitimate and believable.5" 2 Under this type of system, "courts are required to accept or
reject the expert's own claim of expertise, or that of his employer,
without the benefit of an impartial and rigorous assessment of his or
her capabilities."50 3 More significantly, this procedure-especially the
the tasks expected of them."). For instance, what skill(s) must a non-science police officer
develop in order to determine whether two fingerprints match or whether a particular firearm
discharged a specific bullet? Non-science police officers, however, are the very people who fill
the many identification technician positions within forensic identification units across the country. For years, however, people have been plugged into these positions simply because the position(s) needed filling. Crime lab administrators rarely considered their scientific background
and whether they were competent. See Calvin Goddard, The Unexpected in FirearmsIdentification, 2 J. FORENSIC Sci. 57, 57 (1956) ("the average practitioner of this science is a law-enforcement officer who has been assigned his task not because of any especial interest on his part in
arms and ammunition, or a desire to become exceptionally familiar with these, but because the
job was vacant and he was the handiest man available to fill it."). For instance, as noted. BPD
administrators used the BPD's fingerprint unit as a dumping ground for "misfit" officers for
years. Accordingly, BPD administrators rarely considered the officer's competency (or lack
thereof) in fingerprinting before they transferred him or her to the fingerprint unit. See Mulvihill & Richardson, supra note 120.
501 See INMAN & RUDIN, supra note 195, at 308-09 (discussing the history of certification in
forensic science).
502 See Lucas, supra note 359, at 724 ("the competence of the forensic scientist, at least in
theory, is determined by the judge, who decides whether the scientist is to be considered an
expert witness, and by the jury, who decide whether to believe the testimony."). Under the
Federal Rules of Evidence:
If scientific, technical, or other specialized knowledge will assist the trier of fact to understand the evidence or to determine a fact in issue, a witness qualified as an expert by
knowledge, skill, experience, training, or education, may testify thereto in the form of an
opinion or otherwise, if 1) the testimony is based upon sufficient facts or data, 2) the
testimony is the product of reliable principles and methods, and 3) the witness has applied
the principles and methods reliably to the facts of the case.
FED. R. EVID. 702. Thus, before an expert can testify, the district judge must make a threshold
determination whether the witness is "qualified as an expert by knowledge, skill, experience,
training, or education." Id.
503 Peterson & Murdock, supra note 355, at 750-51. Consider a Michigan trial judge's
questions to a DNA analyst to determine whether the DNA analyst's unit was competent:
Q: Do you folks know what you're doing?
A: Yes, we do.
Q: Are you good at it?
A: Yes, we are.
Q: In your opinion?
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aspect dealing with the jury-is premised on the assumption defense
counsel challenges the physical evidence and the examiner. If defense

counsel does not challenge the physical evidence or the examiner, the
fact finders are left with the impression that the examiner is highly
qualified and his or her conclusions are sufficiently trustworthy.
Unfortunately, defense attorneys have historically failed to vigorously

challenge forensic experts in court.5"4 This trend, however, has significantly changed course over the last eight to ten years.50 5

A: Yes.
Wallace v. Bell, 387 F. Supp. 2d 728, 733'(E.D. Mich. 2005). The federal district judge in this
federal habeas case granted the petitioner's writ of habeas corpus because it was the trial judge
who called the DNA analyst to the stand during the middle of the trial. The trial judge called the
DNA analyst to the stand when she was in court observing the testimony of her "protfgd." Id. at
734. Doubting whether the DNA analyst's subordinate persuasively testified, the trial judge
took it upon himself to demonstrate to the jury that the Detroit crime lab's DNA Unit was in
fact competent. To accomplish this, the trial judge asked the supervising DNA analyst to take
the stand and asked her the above-mentioned questions. Because the "questions by the trial
judge, in the presence of the jury, could only be interpreted as bolstering the [prosecution's]
evidence," the federal district judge concluded that the trial judge violated petitioner's clearly
established constitutional right to be tried by an impartial judge. Id. at 737.
504 As the First Circuit recently commented: "As our references to the ample precedents
indicate, this is far from the first case where the failure of defense counsel to use [forensic]
experts in preparation for trial was the basis for a finding of ineffective assistance of counsel."
Dugas v. Coplan, 428 F.3d 317, 332 n.21 (1st Cir. 2005) (holding trial counsel ineffective for
failing to retain an arson expert and for failing to adequately "study up" on arson investigation);
Richey v. Mitchell, 395 F.3d 660, 684-85 (6th Cir. 2005) (granting habeas relief to death sentenced petitioner, in part, because trial counsel was grossly ineffective in dealing with the scientific evidence presented at petitioner's trial), rev'd on proceduralgrounds, Bradshaw v. Richey,
546 U.S. 74 (2005); Soffar v. Dretke, 368 F.3d 441, 476 (5th Cir. 2004) (granting habeas relief to a
capitally sentenced petitioner because trial counsel failed to secure an easily securable "ballistics" expert).
505 For instance, according to the (past) President of the American Academy of Forensic
Science ("AAFS") Graham R. Jones:
Defense lawyers have also become more critical and aggressive in challenging forensic
evidence and are more willing to hire qualified forensic experts to assist them. At one
time challenges of to forensic science evidence were based largely on non-scientific issues
and the legal admissibility of the evidence. Now, increasingly, the scientific validity and
reliability of every major forensic science discipline is being challenged. Even the reliability of fingerprinting, previously accepted with little comment, has recently undergone a
major challenge in the courts and continues to be challenged.
Graham R. Jones, President's Editorial-The Changing Practices of Forensic Science, 47 J.
FORENSIC Sci. 437 (2002). Ronald L. Singer, another past President of the AAFS, echoed a
similar comment: "In criminal trials, the prosecution can no longer call expert witnesses to the
stand and expect them to go unchallenged, and more and more defense attorneys are utilizing
experts not only to review what has already been done, but also to delve into areas not
addressed by the state." Ronald L. Singer, President's Message, ACAD. NEWS: AM. ACAD.
FORENSIC SCI. May-June 2004, at 1. The current state of affairs regarding the defense bar's fullthrottle approach to attacking forensic examiners and evidence is not entirely unexpected, espe-
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The Lack of Proficiency Testing: The Forensic Science
Community Has Been Proficient At Dodging Proficiency
Testing
Indeed, [Officer] O'Shea conceded that there have been no controlled
studies to evaluate the error rate of the [firearms identification]
field.° 6

The lack of mandatory proficiency testing is another reason why
there are competency concerns in forensic science.507 The nature of
forensic examinations is fundamentally different than that of many
other scientific endeavors because it does not offer the examiner
immediate feedback as to whether he or she accurately performed the
assigned task. Under the current system, if an examiner generates an
inclusionary or favorable finding for the prosecution, the prosecutor
generally does not question the accuracy of the examiner's finding."'
Rather, the prosecutor simply assumes its accuracy and uses it to bolster his or her case against the defendant. At trial, the accuracy of the
examiner's findings may not be exposed if defense counsel is not well
versed in forensic evidence or cross-examining forensic experts. 0 9
cially when one considers the pervasive shortcomings and lack of reforms in forensic science
over the past four decades. James W. Osterburg, a preeminent forensic scholar during the middle of the 20th century, actually foresaw such a day where the defense bar would have more than
enough ammunition to expose the inadequacies of forensic science, writing: "Unless measures
are taken to correct pervasive shortcoming[s] in many areas of criminalistics, the day is not far
off when the legal profession will become sufficiently sophisticated in science to make crossexamination a justifiably harrowing experience." Osterburg, supra note 472, at 269.
506 United States v. Green, 405 F. Supp. 2d 104, 116 (D. Mass. 2005).
507 Peterson et al., supra note 321, at 26 (noting the dearth of blind proficiency testing in
the forensic science community); Green, 405 F. Supp. 2d at 109 ("The government's proffered
expert, Sergeant Detective O'Shea, has worked in the Boston Police ballistics unit for seven
years ....
O'Shea has never received proficiency testing from any neutral entity.").
508 The numerous overturned convictions where forensic evidence played a significant role
clearly support this claim. See supra Part II.A.4. Had prosecutors re-evaluated these fingerprint, bite mark, shoe print, or firearms identifications, they presumably could have averted a
miscarriage of justice.
509 The overturned conviction cases support this claims as well. In many of these cases,
defense counsel failed to challenge the prosecution's forensic evidence. See, e.g., Wilhoit v.
State, 816 P.2d 545 (Okla. Crim. App. 1991) (overturning Greg Wilhoit's conviction and death
sentence because defense counsel failed to use a bite mark expert hired by Wilhoit's family to
rebut the prosecution's bite mark expert); Ex parte Abrams, 2006 WL 825775 at *1 (Tex. Crim.
App. Mar. 29, 2006) (overturning defendant's murder conviction because trial counsel "fail[edl
to request notice of the State's expert witnesses, fail[ed] to voir dire the State's police witness,
and fail[ed] to challenge her qualifications as an expert witness."). In some instances, inadequate funding prevented trial counsel from effectively challenging the prosecution's forensic
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Thus, the inaccuracy of an examiner's identification may never surface. The lack of feedback has had devastating consequences for
many people and institutions.
For example, consider airplane and harbor boat pilots. 10° These
pilots undergo validation on a daily basis, in that they either successfully navigate their planes or harbor boats to their requested destinations or they do not. Under these circumstances, error detection is
simple."' Because errors are easily and instantly detected, airplane
and harbor boat pilots can immediately study their mistakes (if they
survive) and assimilate any new knowledge generated from this experience. Consequently, although their errors are publicly exposed, the
immediate knowledge they acquire from studying their mistakes will
presumably make them more proficient in the future. The same holds
true for doctors. A doctor will immediately learn whether his or her
diagnosis is inaccurate if the patient's symptoms do not dissipate after
prescribing a specific medication or treatment. As a result, proficiency testing for medical doctors, like airplane and harbor boat pilots,
is less critical. Forensic science, however, cannot make such an
argument.
No such feedback mechanism exists under the present day crime
laboratory system.5" 2 The closest finding related to the forensic examiner's accuracy is the jury's verdict. If a jury returns a guilty verdict,
forensic examiners assume their identifications were correct, while the
converse may generally assumed if the jury acquits the defendant. If
errors are made under this format, examiners and the entire forensic
science community are not afforded an opportunity to learn from
their mistakes. Moreover, if errors do surface, they typically do so
years after the examiner's identification. Accordingly, regardless of
whether the situation is the former (errors not identified) or the latter
(errors identified, but only years down the road), the examiner may
experts and evidence. See, e.g., Williamson v. Reynolds, 904 F. Supp. 1529, 1561 (E.D. Okla.
1995).
510 See United States v. Starzecpyzel, 880 F. Supp. 1027. 1029 (1995) (analogizing handwriting experts to harbor pilots who learn by experience).
511 Consider the March 2004 harbor boat tragedy in Baltimore, Maryland. The entire
country, along with the harbor pilot community, immediately knew that something went drastically wrong. See Rex Bowman, 3 from Virginia Remain Missing: Baltimore HarborBoat with 25
People Aboard Flipped Over Saturday, RICH. TIMES-DISPATCH, Mar. 9, 2004, at Al.
512 See D. Michael Risinger & Michael J. Saks, Science and Nonscience in the Courts:
Daubert Meets HandwritingIdentification Expertise, 82 IOWA L. REV. 21, 33-34 (1996); Jonakait,
supra note 247, at 851; Black, supra note 342, at 634.
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continue to use the same technique for years to come, even though his
technique may be prone to error. Moreover, the examiner may simply
be incompetent, but he or she and the public may not learn this until it
is too late, if at all.
D.

Short Courses: The Short Course Model is Short on Science and
Results
So many of the people who give DNA testimony . . .went to two
weeks of training by the F.B.I. in Quantico .. .and they are miracu-

lously transformed from beat policemen into forensic scientists.5 13
For many forensic examiners, the only training they received
before they called themselves forensic experts consisted of attending a
five-day (forty-hour) workshop in their respective field of expertise
(e.g., bloodstain pattern analysis, firearms identification, fingerprinting, crime scene reconstruction, etc.). As any legitimately trained scientist will explain, these courses do not transform a non-science
investigator into a bloodstain or firearms expert.5 14 Instead, it is
essential to have at least an undergraduate, if not a graduate degree in
science, combined with a broad knowledge base of the forensic sciences, and experience using the scientific method and statistics. 5
The "short course" model is yet another example of how law
enforcement has "oversimplified" a complex process to appease its
own self-interests. As a colleague once said, "The less you know
about something-the simpler it seems." ' 6 This is exactly how the
forensic science community has trained and educated generations of
forensic technicians. Would-be forensic technicians are taught partial
truths, if not complete misrepresentations, regarding science and the
scientific method. They are then told that the "science" of forensic
513 Liptak, supra note 490 (quoting Stephen B. Bright, Director of the Southern Center for
Human Rights).
514 See People v. Knox, 459 N.E.2d 1077, 1082 (II. App. Ct. 1984) (Stouder, J., dissenting)
("I do not believe that Officer Ganda's 3 week training course in New York qualified him as an
expert in blood spattering."); Commonwealth v. Miller, 532 A.2d 1186, 1189 (Pa. Super. Ct.
1987) (holding that a two day course on administering field sobriety tests does not make a police
officer an expert on the effects of alcohol levels in the blood).
515 In their crime laboratory treatise, Kirk and Bradford scoffed at the notion that examiners can acquire the requisite knowledge by merely attending "short" or "correspondence"
courses. See Kirk & Bradford, supra note 56, at 58.
516 Telephone Interview with Brent Turvey, Forensic Examiner & Criminal Profile, Forensic Solutions, LLC (Oct. 8, 2005).
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science is so simple that even law enforcement-trained technicians can
5 17
learn and apply it to criminal investigations.

The question, therefore, is why the forensic science community
failed or refused to train its professionals to think and act like objective scientists? Likewise, why has it fervently tried to oversimplify so

many forensic procedures? To answer the oversimplication issue and
to understand why an alarming number of forensic technicians are
517 James Osterburg and Charles O'Hara expressed their frustration with law enforcement's vain desire to oversimplify complex forensic concepts and procedures a half century ago:
The student entering the field of-scientific crime detection finds himself confronted by an
odd assortment of texts. Most of these are popularizations which explain away the difficulties of subject matter in terms of facile analogies. The most serious works are optimistically written with a view to making a scientist out of a detective; but here again, the road
to a true understanding of the principles of criminalistics is blocked by the necessity for
oversimplification. A few texts meet squarely the major problem: To make a detective out
of a science student, i.e., to develop from the scientist the scientific investigator of crime,
by showing how the principles and techniques which he has studied can be applied to the
peculiar problems of examiner clue materials.
O'Hara & Osterburg, supra note 221, at x. A prime example of the oversimplification mindset
can be witnessed in the fire investigation field. For years, arson experts investigated suspicious
fires by simply looking for certain burn patterns, which they believed were indicative of arson.
See Maurice Possley, Arson Myths Fuel Errors;Debunked Theories Plague Fire Probes, Lead to
Wrongful Arrests, Prosecutions, CHI. TRIB., Oct. 18, 2004, at 1 (discussing several cases where
defendants were unjustly convicted or charged because of misinterpreted burn patterns). After
years of research, however, (non-law enforcement) fire science engineers debunked these burn
pattern techniques as myths. As a result, arson investigation is much more complex than thirty
or even twenty years ago. As one arson investigator explained: "When I started doing fire
investigations, it was a lot easier. The longer I do it, the less I know. It used to be really simpleif you had a certain condition, it was automatic." Id. (quoting Alan Clark) (emphasis added).
Likewise, an ATF fire expert said this about today's fire investigators: "Basically, the job they've
chosen to do is far more difficult than they thought it was." Id. (quoting Jack Malooley, an ATF
agent in Chicago). Furthermore, when the National Fire Protection Association published the
first scientifically developed fire investigation manual, fire investigators across the country vehemently protested. As John DeHaan, one of the nation's top fire scientists, noted: "It basically is
fear ... This was something that could not be easily dismissed. There were many complaints
from both the private and public sector. They didn't like hearing the s-word-science." Id.
(quoting John DeHaan). Likewise, according to Professor Moenssens, early fingerprint experts
oversimplified the fingerprinting process for non-science investigators:
[T]he bulk of the [early] law enforcement users of friction ridge trace evidence were
trained on the job by others who came before them, and who had been trained in the
same manner. That's the way it happened with the first pupils of Sergeant Kenneth Ferrier of New Scotland Yard when Ferrier met them at the St. Louis World's Fair in 1904
and agreed to instruct them in "fingerprinting." These pupils were not scientists, and
their students were not scientists. But the beauty and immense diversity of the friction
ridge patterns was so self-evident that the individuality and difference of all patterns to be
found on human fingers and thumbs-one of the premises on which "fingerprinting" was
based-appeared to be beyond doubt. Without understanding the biology on which it
was based, examiners of the ridge patterns had no difficulty accepting the premise of
individuality of all prints.
Moenssens, supra note 485.
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poor consumers of science, the scientific method, and statistics, one
need only study the history of forensic science. Understanding who
created the forensic identification techniques and why these individuals created these techniques, will lead readers to fully appreciate why
forensic technicians are scientifically and statistically challenged. As
the following discussion will show, forensic science has evolved into
forgetful science simply because those who created the forensic identification sciences forgot the science.
E. Historical Considerations: Forensic Techniques Were Developed
To Garner More Convictions, Rather Than Increase the
Accuracy of Convictions
The exigencies imposed on [forensic science] by police and prosecutors molded it into its contemporary shape. 18
Our history lesson begins during the Industrial Revolution.
Industrialization spawned large manufacturing cities, which in turn
produced large urban developments. 519 As urbanization increased, so
too did the attention paid to the crime rate, particularly the homicide
rate.520 Unlike suburban crimes, urban crimes, especially homicides,
were difficult to solve.52 1 Suburban homicides were fairly easy to
solve for two reasons. First, the victim was usually immediately identified because most rural townspeople knew just about everyone in
town.522 Second, once the townspeople identified the victim, the
potential group of suspects was typically very limited because the
town's population was also very limited. 2 3 Urban homicides, on the
other hand, were more difficult to solve for the opposite reasons. To
begin with, industrialized cities, unlike rural towns, had large and
diverse populations. 24 When diversity and population increase, familiarity decreases. The fast-paced nature of industrialized cities also
decreased citizens' familiarity with one another. As a result, unidentified victims became the norm rather than the exception.5 25 Anony518 Saks, supra note 217, at 1091.
519 See Julie Johnson-McGrath, Witness for the Prosecution: Science Versus Crime in Twen-

tieth-Century America, 22 LEGAL STUD. F. 183, 183 (1998).
520 Id.at 183-84.
521 Id. at 184.
522 Id.
523 Id.
524 Id.
525 Johnson, supra note 519, at 184.
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mous victims stymied investigative efforts because the victim's
identify, in many respects, was crucial in identifying and narrowing the
list of potential suspects. Even if investigators quickly identified the
victim, they were still faced with the seemingly unmanageable task of
identifying the culprit. Industrialized cities were so densely populated
that the potential suspect pool increased exponentially. The citizenry's diversity and unfamiliarity with one another, in effect, provided petty criminals, rapists, and murderers with the perfect weapon
against detection-anonymity.
The crime rate continued to escalate during the 1910s and 1920s,
especially when organized crime entered into the picture. 526 As homicide rates and crime rates in general increased, the urban citizenry
demanded more effective approaches to investigate, identify, and
prosecute criminals.527 Prosecutors and criminal investigators during
this period, however, were fighting a losing battle. Particularly during
the 1920s, when many highly skilled defense attorneys comprised the
defense bar, prosecutors did not have the resources to garner convictions against gangsters like Al Capone. 28 Put differently, inept law
enforcement investigations often hindered prosecutions simply
because they did not have the investigative wherewithal to apprehend
anonymous offenders. 2 9 Prosecutors also had difficulty securing convictions in stranger-on-stranger urban murders. 3 ° Unless an eyewitness offered direct evidence the defendant committed the murder,
juries rarely convicted.531 Moreover, even when prosecutors had scientific evidence, juries still rarely convicted because they refused to
acknowledge turn-of-the-century scientific evidence.53 2 This reluctance was not surprising because "expert evidence at the turn of the
5 33
century was deemed, in practice, to be an embarrassing spectacle.
The lack of prosecutorial resources and the jury's unwillingness to
526

Id. at 186.

527 Id. at 183-84.

528 Id. at 186; see also Lawrence Fleischer, Thomas E. Dewey and Earl Warren: The Rise of
the Twentieth Century Urban Prosecutor,28 CAL. W. L. REV. 1 (1991-92).
529 Id. at 184.
530 Id.

531 Johnson, supra note 519, at 192.
532 Early 20th century legal and medical journals are filled with lamentations of juries'
refusal to acknowledge scientific circumstantial evidence. See Hubert Winston Smith, Components of Proof in Legal Proceedings, 51 YALE L.J. 537 (1942).
533 Jennifer L. Mnookin, Fingerprint Evidence In An Age of DNA Profiling, 67 BROOK. L.
REV. 13, 38 (2001).
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convict without eyewitness testimony threatened to undermine the
justice system.5 34 Prosecutors, investigators, and criminal justice
reformers, consequently, confronted a rather large barrier, which in
their mind, frequently prevented justice from being meted out in serious violent crimes.
To overcome this obstacle, and to move toward a point where
jurors accepted scientific evidence, required something of a social
insurgency. The customary mistrust of circumstantial evidence and
reliance on eyewitness testimony had to be reversed. To produce this
cultural revolution, investigators and prosecutors turned to scienceor what they believed to be science. Their version of science differed
markedly from that of academia or traditional science because it was
not created to impress the deities of science like Albert Einstein or
those who came before him. Rather, their version of science was
motivated by one question-what type of evidence will increase the
conviction rate? Their answer was simple, yet ingenious. Convictions
would increase if jurors easily understood and believed that the scientific evidence presented to them represented a non-probabilisticindisputable fact.535
Investigators and prosecutors were forced to conjure up this perverted version of science because introducing legitimate science
presented major pitfalls for the prosecution. First, forensic evidence
proponents realized that unsophisticated jurors were perhaps the least
qualified persons to pass judgment on scientific issues.536 Thus, if the

evidence came across as too scientifically or mathematically complicated, the likelihood remained high jurors would still refuse to
acknowledge circumstantial scientific evidence.53 7 Second, legitimate
science is premised on inference, interpretation, and probabilities.53
Contrary to popular belief, there are few "indisputable facts" or
"absolute certainties" in science.53 9 Accordingly, any evidence
derived from legitimate science is still considered circumstantial
534 Johnson-McGrath, supra note 519, at 186-87.
535 Id. at 192-93.
536 Legal scholars have been very critical of jurors for quite some time. See S. Stewart
Whitehouse, Trial by Jury, As It is and As It Should Be, 31 ALB. L.J. 504 (1885); William L.
Foster, Expert Testimony: Prevalent Complaints and Proposed Remedies, 11 HARV. L. REV. 169
(1897); Learned Hand, Historical and Practical ConsiderationsRegarding Expert Testimony, 15
HARV. L. REV. 40 (1901).
537 Johnson-McGrath, supra note 519, at 193.
538 See generally GREGORY N. DERRY, WHAT SCIENCE Is AND How IT WORKS (2002).

539 See supra Part II.D.5 (discussing this misconception).
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because of its probabilistic nature. 4 ° Circumstantial evidence always

gave jurors and defense attorneys enough wiggle room to possibly cultivate sufficient doubt to secure an acquittal.54'
Whether legitimate science and reasonable doubt could coexist to
produce convictions presented another issue. Prosecutions, it must be
remembered, are won by proving the defendant's guilt beyond a reasonable doubt.542 Overcoming reasonable doubt requires prosecutors
to eliminate as much uncertainty as possible. Reasonable doubt,
therefore, raised major concerns for early Twentieth Century prosecutors and investigators. Science is premised on doubt and disproving
scientific claims. Scientists are trained to identify and explain the limitations of their findings. This cardinal rule of science generally disallows scientists from offering absolute truths or indisputable facts.
Consequently, science's built-in skepticism and its affinity for probabilistic reasoning proved disastrous for prosecutors because defense
attorneys could transform any uncertainty into reasonable doubt. 4 3
Criminal investigators and prosecutors had to somehow convert
circumstantial physical evidence into "[u]impeachable physical evidence." 5" Similarly, they had to convince jurors that this evidence
was presented by forensic experts whose veracity and perceptual acuity were beyond reproach. Finally, they had to do this in such a man540 Johnson-McGrath, supra note 519, at 191 ("All scientific evidence is therefore circumstantial evidence, and in our culture we have traditionally been reluctant to convict a person of a
serious crime solely on circumstantial evidence.").
541 See LUKE S. MAY, CRIME'S NEMESIS 13 (1936) ("Through it is woven the web of circumstantial evidence that has been known to defeat the end of justice."); Johnson-McGrath,
supra note 519, at 191 ("All scientific evidence is ...circumstantial evidence, and in our culture
we have traditionally been reluctant to convict a person of a serious crime solely on circumstantial evidence.").
542 See Apprendi v. New Jersey, 530 U.S. 466, 477 (2000) (finding that a criminal defendant
is entitled to "a jury determination that he is guilty of every element of the crime with which he is
charged, beyond a reasonable doubt").
543 Consider these comments from a forensic examiner who testified as to the probability
of common origin:
Some prosecuting attorneys greet with intolerance conclusions which can establish only
roughly estimated degrees of probabilities. The author was accosted by an enraged prosecutor in the hallway outside the courtroom after delivering an opinion which established
only a probability of common origin. In tones reflecting outraged disappointment, he
demanded, "Why can't you say that the paint (from the defendant's car) came from the
victims (auto forced off highway into river resulting in the drowning of two occupants)
when I tell you where the paints come from."
Fong, supra note 371, 381-82.
544 May, supra note 541, at 15 ("Unimpeachable physical evidence avoids the pitfalls of
circumstantial evidence, or hearsay, and bogus confessions.").
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ner so as not to bewilder the jurors. To accomplish this, criminal
investigators ingeniously crafted various purportedly scientific techniques, which were premised on the supposedly irrefutable scientific
fact that nature never repeats itself. Investigators and prosecutors
then went on an extensive public relations campaign, professing that
these scientific techniques were impervious to error and doubt
because they were based on objective science, which did not require
probabilistic reasoning or interpretation. a
By narrowly focusing the jury's attention on individuality's theoretical (i.e., nature never repeats itself) rather than practical and probabilistic application (i.e., how accurate are forensic examiner's and
how common are certain characteristics), criminal justice reformers
did five important things for the prosecution. First, they simplified
what jurors perceived to be science. Uniqueness could be easily introduced to typical non-scientific jurors, because, in part, it could be portrayed as an idealistic theory: all objects are unique if viewed in
sufficiently fine detail.546 Similarly, by disregarding the issue of
whether forensic identifications were truly probabilistic determinations, jurors were not forced to entertain and comprehend Byzantine
statistical evidence regarding a feature or object's discriminatory
potential. Likewise, by focusing on uniqueness instead of accuracy,
jurors were once again not obligated to consider and understand the
statistical evidence pertaining to error rates-real or potential.
Second, oversimplifying the probabilistic nature of identification
permitted scores of scientifically and statistically uneducated investigators and police officers to immediately become identification
experts. This was critical for early Twentieth Century prosecutors. If
they wished to swiftly combat the growing crime rate, they had to
immediately send in the troops and could not afford to send budding
forensic technicians to undergraduate and graduate school for years of
education. The sooner they could grasp the so-called science, the

545 See Johnson-McGrath, supra note 519, at 192.
546 See Simon A. Cole, GrandfatheringEvidence: FingerprintAdmissibility Rulings from
Jennings to Lera Plaza and Back Again, 41 AM. CRIM. L. REV. 1189, 1197-98 (2004). In terms
of fingerprinting, for example, fingerprint examiners were not required to know the biology
behind friction ride development-all they needed to know was that no two fingerprints could be
alike. See Moenssens, supra note 485. If fingerprint examiners did not concern themselves with
fingerprinting's biological aspects, jurors surely were not going to be presented with this information. See id.
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sooner they could provide indisputable scientific evidence against
grizzly murderers or greedy gangsters.54 7
Third, focusing the jury's attention on individuality's theoretical
rather than practical and probabilistic application transformed circumstantial physical evidence into direct evidence. Forensic evidence pro-

ponents claimed that identification examiners, unlike other turn-ofthe century scientific experts, did not interpret or infer anything and
they did not give opinions, but merely identified seemingly
imperceptible markings on objects and relayed their findings to the

jury.5 48 Moreover, by playing on the cultural intuition that science is
unadulterated and objective, early forensic science advocates persua-

sively (yet misleadingly) claimed that forensic examiners were
immune to biasing influences.54 9 This imperviousness stemmed from

the fact the examiners were simply conduits for the physical evidence.
Lay witnesses may perhaps fabricate their testimony, misidentify individuals, or forget crucial details of an event, but as the title of one

forensic science book convincingly
(yet deceptively) proclaims: "The
550
Lies.
Never
Evidence
Fourth, by claiming that forensic identifications were non-probabilistic and absolutely certain, criminal justice reformers eradicated
547 See United States v. Crisp, 324 F.3d 261, 277 (4th Cir. 2003) (Michael, J., dissenting)
("Fingerprinting... rose in popularity because the prints could be taken and analyzed quickly by
those with little training or experience").
548 As one fingerprint text explained:
The testimony of a finger print expert is not subject to contradiction by another finger
print expert, for the reason that the print is from the person; while in cases of testimony
by handwriting experts there is always a possibility of contradiction, because the identification of handwriting is merely the opinion of a person who has made a study of detecting
similarities in the formation of letters; and another expert, who is just as competent, might
not agree with the conclusions of the first expert, thus giving cause for doubt.
FREDERICK KUHNE, THE FINGER PRINT INSTRUCTOR iv (1917).

See also HATCHER, supra note

449, at 18 ("The work of [Calvin] Goddard and his associates has advanced the science of firearms identification to the point where such knowledge and equipment is available that the court
can always assure itself of the services of an expert who is in a position to give the court and jury
FACTS rather than OPINIONS.") (emphasis in original).
549 See MAY, supra note 541, at 41 ("Obviously, the human element is far from perfect as a
means of proof. Science is fashioning supplementary tools from which the element of error has
been eliminated almost entirely.").
550 ALFRED ALAN LEWIS & HERBERT LEON MAcDONNELL LEWIS, THE EVIDENCE NEVER
LIES: THE CASEBOOK OF A MODERN SHERLOCK HOLMES (1984). In short, "[b]y invoking sci-

ence's cultural authority and alleged objectivity, scientists sought to transubstantiate opinion
into fact." Johnson-McGrath, supra note 519, at 193. See also State v. Quintana, 103 P.3d 168,
171 (Utah Ct. App. 2004) (Thorne, J., concurring) (noting that "we have adopted a cultural
assumption that a government representative's assertion that a defendant's fingerprint was
found at a crime scene is an infallible fact, and not merely the examiner's opinion").
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the doubt issue. While probabilistic reasoning left ample room for
doubt, absolute certainty suffocated the life out of any doubt. The
"absolute certainty" claim did two other important things. As mentioned, it made juror processing easier by eliminating the need to
introduce statistical evidence regarding an examiner's accuracy or an
object's discriminatory potential. This in turn eliminated the need to
measure the true level of scientific certainty. Not only did forensic
technicians not have to collect base rate data, they did not have to
measure their own accuracy.
Fifth, oversimplifying or eliminating the probabilistic nature of
forensic identifications permitted forensics technicians to base their
conclusions in part on common sense, experience, and training." 1
This made the forensic technician's job even easier. As mentioned,
forensic technicians employ the "intuitive approach" when they try to
determine whether two pieces of evidence share a common origin. 2
The intuitive approach, however, "employs only the most rudimentary
understanding of statistical probability, and does not require the task
'
of gathering data upon which the statistical approach is based."5 53
It is beyond dispute that early Twentieth Century forensic proponents imaginatively crafted a form of evidence, not science, that procured convictions like Michael Jordan produced championship
rings. 4 Nonetheless, while forensic examiners were perhaps juggernauts when it came to securing convictions for prosecutors, their
understanding of science, the scientific method, and statistics was elementary at best.555 Put simply, early forensic advocates so oversimpli551 Consider the following passage from a 1935 firearms textbook:
In general, ambition and hard work are far more important than academic training.
Experience and gun knowledge are certainly valuable but are not absolutely essential.
Most Firearms Identification Experts were gun cranks before their appointment. Natural
intelligence and cleverness are, however, imperative. Common sense will do more in the
long run than a Doctor of Philosophy Degree. A certain knowledge of microscopy is
essential but can be picked up as one goes along.
HATCHER, supra note 449, at 262.
552 See supra Part II.E.1 (discussing the subjective and intuitive nature of forensic
examinations).
553 Fong, supra note 371, at 384 (emphasis added).
554 See generally MITCHELL, supra note 319; HENRY MORTON ROBINSON, SCIENCE VERSUS
CRIME (1935); MAY, supra note 541; JULIUS GRANT, SCIENCE FOR THE PROSECUTION (1941);
JURGEN THORWALD,

THE MARKS OF CAIN (1965);

JURGEN THORWALD,

DEAD

MEN TELL

(1966).
555 See WILLIAM G. ECKERT, INTRODUCTION TO FORENSIC SCIENCE 53 (2d ed. 1996)
("Many of the early criminalists were police officers and detectives with varied backgrounds.
Many lacked formal training and relied upon on-the-job training from a supervisor. They often
TALES
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fied science, the scientific method, and the probabilistic nature of

forensic determinations, they created generations of forensic examiners who could not and cannot think critically, scientifically, or
statically.556

In summary, early Twentieth Century investigators and prosecutors relied on these purported sciences not so much as a means of
determining the truth, but as a valuable mechanism capable of easily
eliciting confessions and transforming purely circumstantial cases into
solid, winnable cases.557 Recent research intimates that today's investigators and prosecutors are no different; they also tend to use foren-

sic evidence in an Underhanded fashion to elicit incriminating
statements which can be used to garner convictions. 58 As some have
suggested, manipulatively using forensic evidence in such a narrow

fashion "has retarded the growth of scientific methods of crime fighting. ''559 Furthermore, crime labs were not created to integrate cutting
worked in areas such as latent print examination, document examination, firearms, photography,
and crime scene sketching."); Joseph E. Serhant, The Admissibility of Ballistics in Evidence, 2
AM. J. POLICE Sci. 202, 202-03 (1931) ("When criminal detection by this device was first
attempted, the testimony offered did not take the form of scientific study, and crude means of
comparison were resorted to in analyses often based upon no better qualification than the personal experiences of a witness having limited acquaintance with the handling of firearms.").
556 The oversimplification of science in forensic science is still evident today. Consider the
following comment about the ACE-V technique from a former FBI fingerprint examiner:
"ACE-V is a clever little acronym and that's about it. It's an oversimplified concept packaged
and sold as science. I use ACE-V when I make a determination about the freshness of produce
that I want to buy in the grocery store. It ain't rocket science. Heck for that matter it isn't
science either!" E-mail from Mark Acree to Brent Turvey (Jan. 9, 2006) (on file with author)
(emphasis added).
557 See JURGEN THORWALD, CRIME AND SCIENCE 115 (1966) ("[The] real value of [foren-

sic] findings ... was as a basis for eliciting a confession."); Johnson-McGrath, supra note 519, at
197 ("Popular education in scientific crime detection also made it possible for police and prosecutors to threaten suspects with scientific evidence and attempt to convince them to confess and
plead guilty, to avoid the time and expense of a trial."); Charles E. O'Hare & James W.
Osterburg, Criminalistics: The Application of the Physical Sciences to the Detection of Crime 682
(3d ed. 1974) ("While the physical evidenced in a case may be inadequate, it sometimes may be
combined advantageously with the methods of applied psychology to induce a suspect to make a
confession."); EDWARD D. RADIN, 12 AGAINST THE LAW 37-54 (1946) (describing a case where

a suspect confessed after investigators instructed him in the theory of blood grouping and
informed him of blood grouping test results which inculpated him; the physical evidence, by
itself, would have been insufficient to secure a conviction).
558 See Horvath & Messig, supra note 365, at 965 ("Physical evidence is sought to corroborate and authenticate confessions. In other words, physical evidence is of minor, only secondary
importance; it is used essentially to create opportunities; i.e., convict the accused, to develop
intelligence, and to resolve additional investigations.").
559 Willard J. Lassers, Proof of Guilt in Capital Cases-An Unscience, in FORENSIC SCIENCE: SCIENTIFIC INVESTIGATION IN CRIMINAL JUSTICE 333 (Joseph L. Peterson ed. 1975).
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edge science into the criminal justice system, but were a public rela-

offitions tactic to fight reoccurring accusations that law enforcement
60
cials were incapable of apprehending urban offenders.1
CONCLUSION

While Dr. Bieber correctly asserts that forensic science has the

potential to be a great tool for "our imperfect [criminal justice] sys5 62
tem,

5 61

particularly as forensic technology continues to improve;

forensic science's current state of affairs does not reflect this potential.
This is especially true in the capital punishment context. Capital punishment, if it is to be implemented at all, must be premised on reason
rather than caprice, conviction, or emotion.56 3 In order for higher reasoning to thrive, however, the physical evidence presented to the triers of fact must itself be a byproduct of intellectual sincerity,
objectivity, and nonpartisanship. As this Article has demonstrated,
forensic science is so intellectually, scientifically, and economically
impoverished it cannot possibly provide the integrity or rigor to
ensure that only the guilty are convicted in death penalty cases. While
a more effective, efficient, and accurate death penalty system can perhaps be envisioned if the forensic science community undergoes radical changes, a foolproof capital punishment system appears out of the
question at this time (and in the future).5 " Nonetheless, to come even
560 See Thornton, supra note 362, at 288. The same can be said for the medical examiner
system, as it too "arose from the ashes of a scandal." Wecht, supra note 485, at 801. See also
Julie Johnson, Coroners, corruption and the politics of death: forensic pathology in the United
States, in LEGAL MEDICINE IN HISTORY 268-92 (Michael Clark & Catherine Crawford eds.

1994).
561 Kansas v. Marsh, 126 S.Ct. 2516, 2529 (2006) (noting that our "criminal justice system
does not operate perfectly"); id. at 2539 (Scalia, J., concurring) ("Like other human institutions,
courts and juries are not perfect. One cannot have a system of criminal punishment without
accepting the possibility that someone will be punished mistakenly."); Herrera v. Collins, 506
U.S. 309, 415 (1993) ("It is an unalterable fact that our judicial system, like the human beings
who administer it, is fallible").
562 See Arizona v. Youngblood, 488 U.S. 51, 70 (1988) (Blackmun, J., dissenting) (predicting that, "as technology develops, the potential for this type of evidence to provide conclusive
results on any number of questions will increase.").
563 See Jones v. United States, 527 U.S. 373, 400 (1999) ("Ensuring that a sentence of death
is not so infected with bias or caprice is our 'controlling objective when we examine eligibility
and selection factors for vagueness."') (quoting Tuilaepa v. California, 512 U.S. 967, 973 (1994)).
See also Gardner v. Florida, 430 U.S. 349, 358 (1977).
564 Although I commend Governor Romney and his Council members for attempting to
draft a comprehensive death penalty bill, I agree with renowned death penalty scholar, Hugo A.
Bedau, who said, "the idea that we should enact this proposed legislation because it constitutes a
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remotely close to rectifying capital punishment's innumerable
problems, forensic science's numerous financial, educational, and ethical problems must first be addressed and repaired. Although funding
can only come from state and federal governments, the forensic science community still has the ability to look in the mirror and learn
from its lackluster scientific history.
Ironically, the economic, educational, and ethical issues which
currently haunt forensic science are finally coming to the forefront
and being addressed by the community, Congress, and state
lawmakers. This is not because they want to-but because they have
to. The number of crime lab problems and overturned convictions
increased to the point where they could no longer be swept under the
rug. Thus, "[w]hile the forensic science community may be encountering its bleakest hour, daylight is just around the corner if the appropriate directions are taken. ' 565 The appropriate direction would be to
incorporate reforms such as: 1) creating independent crime labs; 2)
developing a national forensic science commission to direct the forensic science community's future technology, policy, and program developments; 3) creating state forensic service commissions to ensure that
local, county, and state crime labs are properly equipped with suitable
technology and highly qualified scientists; 4) instituting national or
statewide certification programs to ensure forensic practitioners have
a certain modicum of scientific intelligence before they actually work
on cases and testify in court; 5) performing double blind testing and
evidence lineups; and 6) developing case assessment standards to filter
out irrelevant and expectation-inducing information before forensic
technicians are given the case. If such reforms are implemented, then
quite possibly, the death penalty system could function more evenhandedly, rationally, and fairly.566

scientifically foolproof system is embarrassing." Drake Bennett, Reasonable Doubt: Governor
Romney Wants to Create a Foolproof 'Scientific' Death Penalty. But It's Not ClearIf Either Side
in the Polarized Debate Really Wants One, BOSTON GLOBE, May 8, 2005, at Ki.
565 Cooley, supra note 23, at 389.
566 In November 2005, the Massachusetts lawmakers "soundly rejected" Governor Romney's death penalty bill. In rejecting the so-called "foolproof statute," Rep. John Keenan, a
democrat from Salem, Massachusetts, and a descendant of one of the victims of the 1692 Salem
witch trials, said: "Let's be realistic, whether it's the spectral evidence of 1692 or the DNA
testing of today, errors have been made and will continue to be made." Steve LeBlanc, House
defeats Romney death penalty bill, AP, Nov. 16, 2005.

