1-26-11 Moran and Murdock


SCIENTIFICALLY DEFENSIBLE CRITERIA FOR THE IDENTIFICATION OF TOOLMARKS

WORKSHOP OUTLINE

Total time: 10 hours (4 hours literature review/lecture, 4 ½ hours practical exercises, 1 ½ hours lecture/discussion)

1. Pre-reading Assignment

A. “The Application of the Scientific Method to Firearm and Toolmark Examination” by B. Moran and J. Murdock – AFTE J. Vol 35, #2, Spring 2003, (Appendix #2), pgs 234 – 240

B. “Firearms and Toolmark Identification - Modern Scientific Evidence – The Law and Science of Expert Testimony”, 2009 – 2010 Edition, Chapter 35, Scientific Issues, pgs 693 – 717

C. “Consecutive Matching Striations (CMS): Its Definition, Study and Application in the Discipline of Firearms and Toolmark Identification” by R. Nichols, AFTE J., Vol 35, #3, Summer 2003, pgs 298 -306

D. “Firearm and Toolmark Identification: The Scientific Reliability and Validity of the AFTE Theory of Identification Discussed within the Framework of a Study of Ten Consecutively Manufactured Extractors” by R. Nichols, AFTE J., Vol 36, #1., Winter 2004, pgs 67 and 72 – 88

E. “Firearms Examination Expert Witness Testimony:  The Forensic Firearms Identification Process Including Criteria for Identification and Distance Determination” by B. Moran, AFTE J., Vol 32, #3, Summer 2000, pgs 231 and 239 – 243

INTRODUCTION 

· Goals of workshop [noting limitations of a 10 hour class, (compared with the 40 hour CCI E-201 class) without the benefit of comparison microscopes]

· Recommendations for student follow-up after workshop

· Full attendance and completion of all exercises is required to receive training certificate

· Review of student handouts: 1) literature review, and 2) practical exercises

· Daubert Reliability Criteria

· Evaluation of workshop

LITERATURE REVIEW – Chronology of History of Criteria for Identification of Toolmarks

The following topics will be among those included in this four hour review:

Subclass Characteristics

· Suggestions for evaluation of working surfaces and what to do if tool is not available for evaluation

· Introduce some PowerPoint examples of working tool surfaces to use as examples of potential subclass influence
· Murdock’s Llama .45 Auto ejector and Ruger 10-22 firing pins

· Murdock’s Beretta .25 Auto barrel

· Moran’s screwdriver (subclass carryover on sides of screwdrivers)

· Nies – Ruger .22 RF Anvil markings 

· Gripping teeth on slip-joint pliers

Daubert and Frye - Putting CMS In Context 

· Discuss the goal of Daubert and Frye; to ensure Reliability.
· Review of Daubert reliability criteria 

· Testability of Scientific Principle

· AFTE Theory of ID; distinguish tools from one another and non specific criteria for identification

· Theory of Individuality; specific criteria for identification

· Known or Potential Error Rate

· CTS samples

· Casework

· Standards of Control

· Peer review of casework (confirmation of toolmark comparison results vs technical review)
· Laboratory Quality Assurance measures

· Individual casework examination techniques
· Publication of technical articles in peer-reviewed journals 
· General Acceptance in a Particular Scientific Community (Hold over from Frye)
· How does quantitative CMS approach fit into the Daubert-Frye regime?

· Discussion of the scientific method and its use in the validation of quantitative CMS approach vs. traditional approach to defending toolmark ID’s.  Refer to table in Appendix No. 2, reference 9-9, prepared by Moran and Murdock (pre-reading).
Photographic Documentation of Toolmark Identifications

· We photograph toolmark identifications because it is “good science” to record what we see, not because the courts are “making us do it”.
· Technical considerations

· Emulsion vs. digital based photos

· ASCLD-Lab considerations reference note taking

· AFTE Documentation Standard, reference 10-14
Impressed Toolmarks – Current Status  
· How would you defend an impressed toolmark ID having no specific quantitative criteria?

· Discuss progress made in this area

· Rocky Stone (ref: How Unique are Impressed Toolmarks? AFTE, Vol 35, #4, pp 376 – 383) – reference 14-2
· shoeprint study 

· hammer face model

· future research

· Eric Collins (Ref: How Unique are Impressed Toolmarks? – An Empirical Study of 20 Worn Hammer Faces – reference 14-3)

CONTINUATION OF LITERATURE REVIEW

PRACTICAL EXERCISES – INTRODUCTION

PRACTICAL EXERCISES 
Counting Exercises (to provide students with experience in studying KNM’s vs. KM’s)

DEFINITIONS – from chapter 35 of 2009-2010 edition of Modern Scientific Evidence, reference 8-6
· Striae vs. impressed marks

· CMS

· 2D vs. 3D striated toolmarks (Emphasizing the practical aspects of these definitions for the purposes of proper interpretation under the comparison microscope.  You can see varying shades of gray representing contour variation in 3D toolmarks and usually only light and dark bands/lines/striae in 2D toolmarks.)

· Compare and contrast the definition of CMS and “pattern agreement”.  The extent of pattern agreement is directly related to the extent of consecutiveness.  In other words, all toolmark examiners are either subconsciously, or consciously, evaluating the presence and quantity of CMS. 

· Concept of consecutive contours that can be tabulated (Biasotti’s illustrative case example)
· Criteria for tabulating CMS

· Definitions from Moran’s PowerPoint presentation

· Introduce some counting exercises using PowerPoint examples 

· Magnification and lighting considerations

· Discussion about varying these conditions to “best resolve striated markings”

· Optical dividing line must be sharp in order to critically determine whether or not striae match exactly.
KNM VS. KM TABULATION EXERCISES 

·  EXERCISE #1 - 2D striated markings - E201 class (sand paper models etc.):

· Students to gain practical experience tabulating CMS using large runs of striae

· Students to gain practical experience tabulating CMS using smaller quantities of striae

· Students to evaluate consistency in counts among each other in above two conditions.  It has been demonstrated that there is little variation in CMS run tabulations even if there is some variation in total quantity of striae (students will not be asked to count total striae as it has already been established that percent matching lines has less value than quantitative CMS as a criteria for individualization).  This was briefly discussed in the literature review.

· Introduce students to critical evaluation of striated TM agreement in casework examples:

· Students to evaluate a number of simulated “tool mark comparisons” using hi-quality digital photomicrographs showing examples of:

· EXERCISE #2 - 2D striated markings - chisel marks (Buck chisel exercise) students will tabulate CMS runs on KM  and KMN and record results on worksheets.
· EXERCISE #3 -  3D striated markings - land and groove impressions (Brundage barrel bullets)

· students provided with enlarged photomicrographs to simulate comparison microscope viewing 

· Exercise #3A – photomicrographs are in standard “fixed” positions at the dividing line for ready tabulation

· Exercise #3B – same photomicrographs are folded at the dividing line to allow students to attempt to achieve the best KNM position by manipulating their own exhibits regardless of whether the leading edge is in phase or not.

· students will tabulate CMS on KM  and KMN and record the results on worksheets for both exercise variations 3A and 3B.

ILLUSTRATION OF “CLOSE CALLS”

· “Close calls”, based on limited toolmark information, will be illustrated by Moran and Murdock using PowerPoint examples with and without Moran’s CMS tabulation procedure:

· magazine marks, 

· extractor marks,  

· ejector marks 

· and possibly other striated toolmarks from non firearm tools (produced from digital images from Moran and Murdock’s casework) 

· This exercise illustrates the great utility of CMS in limited striae cases to:

· Increase examiner confidence when deciding between ID and non-ID

· Allow examiner to defend their opinion of ID by using a scientifically defensible criteria to supplement their own experience and training.

CONTINUATION OF KNM/KM EXERCISES 

STUDENTS HAND IN COMPLETED PRACTICAL EXERCISE WORKSHEETS

GENERAL REVIEW AND DISCUSSION OF FOLLOWING TOPICS: 

TRAINING PROTOCOL FOR TOOLMARK IDENTIFICATION

· A procedure drafted by Chris Coleman and John Murdock, dated July 15, 2010, will be discussed.  This procedure includes the photo-documentation of known non-matching agreement.

REVIEW OF CASEWORK EXAMPLES 
· Review Moran’s casework examples of reports and notes on side tables.  These illustrate his acetate overlay technique.
· Review Murdock’s casework reports and notes on side tables.
COURT TESTIMONY / PREPARATION 
· Suggested ways to present photo documentation of toolmark identifications in court. Some examples will be displayed on side tables.

· Students will be questioned about their personal criteria for TM ID.  These will be drawn from:
·  Questions at end of Chapter 35 in Modern Scientific Evidence: The Law and Science of Expert Testimony (ref: Biasotti, AA, Murdock J., Moran, B. R., Firearm and Toolmark Identification,  (Faigman DL, Kaye DK, Saks MJ, Sanders, J. eds., St. Paul: West, 2009-2010 edition – reference 8-6) and; 
· Moran’s questions in his Expert witness testimony paper (Firearms Examiner Expert Witness Testimony:  The Forensic Identification Process Including Criteria for Identification and Distance Determination, Bruce Moran, AFTE, Vol 32, #3, pg 231, Summer 2000 – reference 10-7) (pre-reading)
· Students will be asked to explain how they would respond to each of the Daubert reliability criteria.
· Students asked specifically how they would respond to how much toolmark agreement they require to distinguish between KNM and KM and how this can be applied to their casework

· Students asked to discuss the AFTE Theory of Identification (ref: The Theory of Identification, Range of Striae Comparison Reports and Modified Glossary Definitions – An AFTE Criteria for Identification Committee Report, AFTE, Vol 24, #3, July 1992, pg 336 – 340 – reference 7-3) and to compare and contrast this with the Theory of the Individualization of Toolmarks.

· Final examination

STUDENTS HAVE A CONTINUING RESPONSIBILITY TO:
· Keep up with relevant literature (review it critically)

· Conduct more research quality KNM’s (not just those incidental to casework)

· Hone their verbal communication skills / anticipate Daubert reliability questions and script out / practice responses (much like preparing a series of short speeches).
· Consider joining Toastmasters International to hone their public speaking skills.

SUMMARY OF WORKSHOP 

· Literature review of relevant articles

· Performed a number of research quality KNM comparisons

· Hopefully, we are ending where we said we were going, with having communicated “scientifically defensible criteria for the identification of striated toolmarks” and, through your efforts, you have acquired; 1) some practical experience in research quality KNM comparisons; and 2) some ideas about how to appropriately respond to questions about how firearm and toolmark identification meets the Daubert reliability criteria.

EVALUATION OF WORKSHOP

PRESENTATION OF CERTIFICATES

END WORKSHOP 

� Presented by John Murdock and Bruce Moran


� Refer to list of references for sequence of articles discussed.
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