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I.  Introduction
A.  
The Role of Forensic Procedures
1.  Most often used to aid the prosecution in convicting defendants.  However, it is becoming more widely used by defense counsel to help exculpate their clients.  

Crime laboratories most often support the prosecution.  Defense gets “shortchanged” with respect to its opportunities to analyze and interpret forensic evidence, and its access to expert witnesses.   

 e.g., FBI crime lab -- will only examine evidence provided that no one else is allowed to further examine it.

B.  
The Process (of collection, preservation, examination) is where most problems arise -- and where evidence can be most readily attacked.  The science itself is less problematic, especially once a procedure has been noticed by the court.  The method is often more important than the conclusion -- what did you do?  how did you do it?  

II.  The Admissibility of Forensic Techniques
A.  Frye v. United States (1923): The “Frye test” or the “general acceptance test.”

1.  General Acceptance standard:  “The thing from which the deduction is made must be sufficiently established as to have gained general acceptance in the particular field in which it belongs.”  

2.  Intended to be a conservative approach to the admissibility of evidence derived from newly-developed scientific methods.  

3.  PROBLEMS:

a) To what field does a method belong?  Whether a method may be regarded as “generally accepted” depends on the field to which it is determined to belong, i.e., a traditional scientific field v. a radical field that has been created for the express purpose of generally advocating the reliability of the technique.   b) General acceptance does not necessarily mean reliability:  

 Evidence produced by a reliable and scientifically provable technique may be held inadmissible because the technique is not “generally accepted.” 
 Evidence produced by an unreliable technique may be admitted because the technique, though unreliable, is “generally accepted.”

B.  Daubert v. Merrell Dow Pharmaceuticals (1993): Replaced the “general acceptance” standard with “scientific reliability” for the purposes of Federal civil and criminal cases.  Held:  Federal Rules of Evidence superseded the Frye test.  

1.  FRE 702: The judge must ensure that the expert’s testimony is relevant (will assist the trier of fact) and that the methodology underlying the testimony is scientifically reliable.  

2.  “Scientific Reliability” -- Factors
a) Testing:  Whether the type of evidence can be and has been tested by a scientific methodology.

b) Peer Review/Publication: Whether the underlying theory or technique has been subjected to peer review and has been published in the professional literature.

c) Error Rate: How reliable the results are in terms of the potential error rate, and whether there are standards for controlling the error rate, e.g., SOPs, Quality Control

d) General Acceptance: Whether the underlying technique or theory has gained general acceptance in the scientific field.  

3.  A flexible test: Not one factor is determinative.  Based on principles and methodology, not the conclusions they generate. 

 Daubert “loosened” the requirements for the admission of forensic evidence into trial.  Means of challenging the evidence remain, however: cross-examination, presentation of contrary evidence, careful instruction on the burdenof proof.   

4.  While the Daubert test is based on the Federal Rules of Evidence, and thus technically applies only federal cases, the rule is bound to have a great impact on states whose evidence codes are based on the federal rules.  

 

5.  Kumho Tire Co. v. Carmichael (1999): The holding in Daubert applies not only to testimony based on scientific knowledge, but also to testimony based on technical and “other specialized” knowledge.  

C.   Prejudice, Confusion, or Waste of Time:  Evidence may be excluded if its probative value is outweighed by the danger of unfair prejudice, confusion of the issues, or misleading the jury, or by considerations of undue delay, waste of time, or needless presentation of cumulative evidence.  FRE 403.

III.  Instrumental Methods in the Crime Laboratory 
A.  Microanalytic Methods: Techniques based upon image enhancement by optical or electronic means.

1. Two functions

 investigative aid in apprehending an offender or eliminating an innocent suspect.
 prosecutorial aid in associating a small piece of physical evidence with a particular location, e.g., fibers found on defendant’s person that “match” those found on the crime scene.
2.  Optical Microscopy:  Magnify image as it appears in nature. 

a) Direct examination of evidence

 clothing
 weapons
 fibers
 paint 
 soil
 documents -- alterations or erasures
 physical matching 
-- tape 

-- torn paper

-- matches from matchbook

-- drug tablets

 other trace materials, e.g., unburned dynamite powder
 



 microcrystal tests to determine chemical properties of a substance, e.g., examining substance for the presence of microcrystals (“birds”) indicative of cocaine -- optical microscopy is useful as a screening test, i.e., presence of crystals = possibly cocaine, absence of crystals = not cocaine.
 Polarized light microscopy: allows for the study of specimens in very exact detail with respect to their physical and chemical properties.
b) Comparative Microscopy: Using a comparison microscope (two microscopes connected by an optical bridge) to compare two specimens side-by-side, e.g., bullet found at crime scene v. bullet test-fired from gun found in suspect’s possession.

i) Hairs and fibers

 Comparison of fibers, hair found at crime scene with fibers, hair found on suspect.  
 “Exchange Principle” (Locard): You will always leave something behind and take something with you.  

ii) Bullets: Evidence bullet v. bullet test-fired from suspect’s gun.

Matching “toolmarks”: 

 Striations on bullet, caused by barrel of gun

 Breach face marks on cartridge case, caused by slamming of cartridge case against the breach during firing
 Firing pin impressions on cartridge

3.  Electron Microscopy

a) Electron microscopes have much higher resolution than optical microscopes -- up to 20K times better.

b) Depth of field is better.

c) Instruments can be attached to allow chemical analysis, e.g., of elements in paint.

B.  Chromatographic Methods: Analysis based on the separation of compound materials by percolation through a “selectively” absorbing medium, e.g., paper, liquid, gas-liquid, gas-solid.  

1.  Paper or Thin-Layer Chromatography: Different components of a substance dissolve at different rates, have different “affinities” between a solid layer and a solution.  

a)  Good for identification and comparison of:

 inks
 dyes in gasoline, foods, etc.
 drugs
 explosives
b) Paper v. Thin-Layer chromatography 

 Paper chromatography:  Uses paper as medium; good for inks, dyes.

 Thin-layer chromatography: Uses glass plate with thin coating of silicon as medium.

d) These methods are sometimes useful in identifying the manufacturer of a product, such as ink or gasoline, based on the relative proportions of dyes and other components (e.g., can show alteration, age of documents).  Caveat: the way products flow in the market place, it can often be difficult to identify a particular manufacturer or seller of a product.  

2.  Gas Chromatography: Separation of components by differences in solubility between a fixed liquid and a moving vapor.  

a) Examination of liquids, especially flammable liquids

 detection of flammable liquids (accelerants) in suspected arson fires
 characterization of types of liquid, e.g., whether alcohol, fuel oil or kerosene, or gasoline. 

 comparison of questioned liquid samples, e.g., whether whiskey is of the same brand, whether or not flammable liquids are of the same type
b) Pyrolisis Gas Chromatography: Decomposition of material by heating to a high temperature in the absence of air.  The product of pyrolisis is then examined by a gas chromatograph. 

i) excellent technique for identification and comparison of:

 paints 
 plastics
 natural or synthetic fibers
ii) suitable for smaller samples

c) Specificity v. Sensitivity problem: Often, a technique will be able to detect the components of a substance with great sensitivity, but unable to specifically identify the substance as unique vis a vis all others.  A combination of gas chromatography with mass spectrometry can greatly increase specificity.  By itself, gas chromatography can only determine the “class characteristics” of a substance. 

 

3.  Liquid Chromatography: Separation of components based on differences in affinity for solid and moving liquid. 

i) similar in application to gas chromatography

ii) Good for materials not easily handled by gas chromatography

 lubricating oils
 heat sensitive liquids
 explosives
C.  Spectrographic Methods
1.  Atomic Absorption Spectroscopy: Elemental analysis by measurement of light absorption by free atoms.  

Good for:

 trace metals (parts per million)
 detection of firearms residues
 characterization of soils, whiskies, etc.
2.  Infra-Red Spectroscopy: Identifies chemical composition of materials by measurement of absorption of infra-red light

Good for:

 identification of drugs and other chemicals
 inorganic pigments of paint
3.  Visible/Ultraviolet Spectroscopy: Determines composition of material by measurement of absorption of visible or ultraviolet light.

Good for:

 identification of taggants 
4.  Emission Spectroscopy: Elemental analysis by measurement of light emitted by atoms in a sample.  

Good for:

 determination of paint composition
 comparison of paints (e.g., object repainted)
 determination of composition of metal objects (e.g., pipe used for pipe bomb, bullet lead, etc.)
5.  Neutron Activation Analysis: Identifies elements in a sample by measuring gamma radiation from an artificially radioactive sample.  The sample is bombarded with neutrons, and the emission spectra and decay are measured.  Such analysis can reveal micro-quantities of trace elements in a substance, thus it is highly sensitive.  

a) highly sensitive, but COMPLEX, SLOW, and EXPENSIVE -- therefore, not a standard technique.  (Requires a nuclear reactor)

b) Good for examining the presence of trace elements in:  

 glass
 hair 
 paint
 soil 



 firearms residues
c) EXAMPLE: HAIR

NAA can measure the amounts of various elements present in a hair sample.  Because it can measure with great sensitivity the amounts of several elements in a hair sample, it can provide great specificity, because of the improbability that two different people would have hair that contains the same several elements in precisely the same amounts.  CAVEAT: Experts who testify to the statistical probablity that a sample hair came from the defendant are inviting trouble, because in order to make such a statement, one would have to know the frequency with which a particular combination of elements occurs in the population.  The best an expert can do is testify to the fact that the evidence hair contains the same elements in the same proportions as the defendant’s hair.  

6.  X-Ray Analysis: Determination of the chemical composition of material by measurement of light emitted when the sample is bombarded with X-rays (X-ray flourescence).  

Good for:

 rapid identification of a class of materials
 examining unknown samples
7.  Voiceprints (Sound Spectrography): Method for identifying a speaker based on a visual display of sound patterns.  

a) can be used for:

 telephone threats, bribery, etc. 
b) best when used in conjunction with a witness identification.

c) controversial, but now generally accepted by civilian courts

d) test studies have shown good reliability when performed by trained examiners. 

8.  Mass (molecular weight) Spectrometry: Identifies elements or molecules present in a sample by determining their mass (molecular weight)

a) highly sensitive

b) use in combination with other instruments (e.g., gas chromatograph), can greatly enhance specificity

c) good for detection of drugs in body fluids.

IV. Chain of Custody
A.  Chain of Custody Rule: The party seeking to introduce the results of expert analysis into evidence has the burden of proving that the specimen or object analyzed was in fact derived or taken from the particular person or place alleged.  Is the evidence legally trustworthy?
1.  Purpose: Authentication
a) To lay a foundation connecting the evidence to the defendant or to a relevant place or object.  

b) To ensure that the evidence has not been altered (e.g., by tampering or decay) or substituted.

2.  Chronicle of Custody: Unbroken Possession
a) Initial possession of the specimen by an officer

b) The journey to the laboratory

c) The method of storage prior to analysis

d) The retention of the unused portion of the specimen after analysis (if party seeks to enter the retained portion into evidence in addition to the expert testimony). 

NOTE: The critical links in the chain of custody are from the time the evidence was obtained to the time it was analyzed.  

3.  Establishing Chain of Custody in Court
a) Usually done through the testimony of the investigator who secured the specimen and the expert who analyzed it.  

i) Investigator:

 takes the specimen
 identifies it and places it in a sealed container
 marks the container for identification
 testifies that the specimen remained in his custody until he placed it in the mail (?!) or a laboratory receptacle, such as a lock box
ii) Expert:

 removes specimen from the mail (?!) or laboratory receptacle and analyzes it
 marks retained portion of evidence for identification and secures until trial
b) Standard of Proof


i) “Reasonable certainty”: Once the chain of custody has been established as unbroken to a reasonable certainty (more likely than not that the item is what it is purported to be and that it has not been compromised), the burden shifts to the opposing party to establish that the chain was broken in a relevant manner.  If the opposing party is unsuccessful in establishing that the chain of custody was broken, he still may argue that the fact-finders should give little weight to the evidence because of the possibility that it was compromised.

ii) On appeal: The admission of expert testimony despite a broken chain of custody is reversible error.  

c) The Item Itself v. Scientific Evidence Derived from the Item: The Rules of Evidence distinguishes between items offered for their own intrinsic relevance, and items that are offered as the subject of scientific analysis.  Because of issues associated with contamination and adulteration, it is much more difficult to get an item that is offered as the subject of scientific analysis into evidence.  Thus, the purpose for which an item of evidence is offered may affect the degree of scrutiny to which it is put before being admitted into evidence.  

i) Items offered for their own intrinsic value or connection with the case: For such items,it is easier to show that it is reasonably certain that tampering, substitution, or alteration did not occur.  For example, where a t-shirt is offered into evidence to show that it is the same shirt that the defendant was wearing at the time of the crime, it may be sufficient for the police officer who obtained the shirt from the defendant to testify that he had received it and that it is in a substantially unchanged condition.  Unique identifying characteristics (e.g., a torn pocket or missing buttons) may aid in identifying the item. 

ii) Items offered as the subject of scientific examination:  Because of the potential for contamination and/or adulteration to affect the validity of scientific analysis, a tighter chain of custody must be shown.  For example, if defendant’s t-shirt is being offered to show that it had gasoline stains or gunpowder residue on it, it must be shown to a reasonable certainty that the t-shirt could not have been tampered with.  Concerns with the opportunity for tampering, contamination, and adulteration are less when the item is merely being offered for its own sake, and not as the basis for scientific opinions derived from the item.  

d) Notes 

 It is important for medical personnel to recognize the importance of preserving physical evidence.
 It is important for police officers to visit the crime scene or hospital promptly to preserve the chain of custody of physical evidence.
     V.  Collection and Preservation of Evidence
A.  Protecting the Crime Scene: From the arrival of the first officer until the scene is released from police custody.

1.  Before the scene is stabilized

Make mental or written notes as practical

 significant times -- dispatch, arrival at scene, departure
 anything that has been altered by officers, EMS or fire personnel
 anything essential about the suspect and victim

-- description

-- statements

-- physical condition

-- mental condition

 condition of the doors, windows, and lighting
 any odors present
 any signs of activity
2.  Once the scene has been stabilized

a) Rope off the scene and any other areas (driveways, pathways, surrounding yards) which may yield evidence to prevent unauthorized entry.

b) Contact investigators and other necessary personnel -- DO NOT USE THE PHONE AT THE SCENE.

c) Record witness names and the names of others who may have entered or been at the scene.

d) Separate witnesses and suspects. 

e) Do not discuss the events with witnesses or suspects

3.  Once investigators have arrived

a) Establish only one entrance/exit to the crime scene.

b) Admit only people responsible for the immediate securing, investigation, and processing of the crime scene , so as to minimize potential contamination.

c) Record the names of all people entering the crime scene.

d) Extraneous people who must enter the crime scene should be escorted.

e) Establish a “command post” outside the restricted area for investigators and non-essential personnel to gather, take breaks, and exchange information.

4.  DON’T:

 Eat, drink, or smoke at the crime scene
 Leave one person alone at the crime scene, especially if the suspect has not been apprehended -- always have at least one person on the scene who has a radio and a firearm.

B.  Examining and Documenting the Crime Scene


1.  Walk-Through: To note the location of potential evidence and to mentally outline how the scene will be examined.

a) Slow and methodical walk-through of all areas apparently associated with the crime.

b) Begins at point of entry and follows the “trail” of the crime -- the apparent point of entry, the location of the crime, areas where the suspect may have cleaned up, and the apparent point of exit.  

c) During the walk-through:

 The investigator should first examine the ground on which he is about to tread.  
 Where evidence is found, a marker should be placed as a warning to others.
 Keep hands busy taking notes so as to prevent the depositing of unwanted fingerprints.
 Be sure to examine what is overhead, where evidence such as blood splatters and bullet holes may be located. 
d) Prepare an outline of how the scene will be examined.

2.  Documenting the Crime Scene

a) Videotape

i) Use a videotape recorder with time and date display functions.

ii) The condition of the scene should remain unaltered throughout documentation  -- any lights turned on during the walk-through should be noted.

iii) Begin with a general overview of the scene and surrounding area, starting with wide angle, then close-up.  Should capture the layout of the premises and the relative locations of evidence.  

b) Photographs

i) Begin with wide angle photos of crime scene and surrounding areas.

 Shoot from all four corners of a room to capture its overall arrangement and the relative locations of various pieces of evidence.

ii) Then shoot medium range photos to show the relationships of key pieces of evidence.

iii) Then shoot close-ups of key pieces of evidence, using a ruler where the relative size of the item is of importance (e.g., shoeprints, bullets)

 Use a one-to-one (actual size) camera if possible.
iv) Take notes of what is being photographed and what is being demonstrated in each photo.

v)Take as many pictures as possible -- you don’t know what will end up being important.  

c) Sketches

i) Make sketch to show an overhead view of the crime scene.  Use graph paper, with so many squares equalling so many feet.  

ii) Use a compass to determine the orientation of the scene, and indicate it on the sketch.

iii) Use a tape measure to determine the distances between objects and structures at the crime scene, and reflect those distances accurately in the sketch. 

C. Collecting Evidence: Following is a sample of guidelines for collecting various types of evidence.  Recover what is there -- you don’t know what will be important, and D will argue that you overlooked relevant exculpatory evidence.
1.  Containers

a) Paper containers (packets, envelopes, and bags): Used for most items of evidence.  

b) Non-breakable, leakproof containers: Used for liquid items.

c) Air-tight metal cans: Used for arson evidence.

d) Plastic bags: Used for large quantities of dry powder. NOTE: Moist or wet evidence should not be packaged in plastic containers for more than two hours -- microorganisms can grow which can destroy or alter the evidence. 

2.  Generally

a) Items should be packaged separately to avoid cross-contamination.

b) Containers should be closed and secured to prevent spillage during transportation.

c) Each container should be marked with:

 the collecting person’s initials
 the date and time it was collected
 a complete description of the evidence and where it was found
 the investigating agency’s name and file number
d) Priority of collection

Investigators should understand the relative values of different types of evidence and concentrate on collecting evidence with the highest value (e.g., fingerprints v. fibers).  

e) Rule of Thumb: Collect more, rather than less.

3.  Fingerprints: Number one priority

a) On non-movable items

 
Dust and lift, or photograph one-to-one

b) On movable items

 Mark item, taking care not to handle in such a way as to damage or destroy potential latent prints.
 Handle item as little as possible and on surfaces (such as rough surfaces) that are least likely to contain latent fingerprints.
 Package in paper bags or envelopes, marked for identification.

c) Lifted prints should also be marked or sealed in marked envelopes.

d) Papers and documents should be placed individually in cellophane or manila envelopes, sandwiched between two sheets of stiff cardboard, wrapped, and placed in a box for mailing.  

4.  Blood

a) Liquid blood

 pick up on a sterile gauze pad or other sterile cloth
 allow to air dry thoroughly at room temperature



  refrigerate or freeze 

 package separately in paper container 
 seal and label container
 bring to the laboratory as quickly as possible -- delays beyond 48 hours could make the samples worthless
b) Dried blood stains

On clothing: 

 wrap the item in clean paper, place in paper bag or box
 label the container
On small solid objects:

 label and package and send the whole stained object to the laboratory
On large solid objects:  

 cover the stained area with clean paper and seal the edges with tape before sending the object to laboratory
 if object is too big to deliver to laboratory, scrape the stain onto a clean piece of paper, fold and place in envelope 

 always use a freshly washed and dried knife, and wash and dry the tool before scraping each stain
NEVER MIX STAINS. 

PLACE EACH STAIN IN A SEPARATE ENVELOPE.

c) Standard (“known”) samples

From dead individuals 

 pathologist should obtain sample directly from the heart
 a section of liver, bone, or deep muscle tissue may be collected where no liquid blood is available
From live individuals
 have sample drawn
d) As with all physiological fluids:

 air dry
 package in paper
 freeze
5.  Garments

Label and package separately

6.  Hair 

At the crime scene
 recover all hair present



 use fingers or tweezers to pick up hair
 place in paper bindles and seal in larger envelope
 if hair is caught in another object, wrap and send entire object to the laboratory
Standard (“known”) samples
 have subject bend over a large sheet of clean paper and massage his hands through his hair so that loose hair will fall out onto the paper.  
 gather more hair by plucking them from representative areas on the subject’s head
 collect approximately 50-100 hairs
Pubic hair
 comb the victim’s pubic region prior to collecting standards.  
7.  Flammable fluids

 if found in open container, pour a small amount of the material into a clean glass vial with an airtight seal (no rubber-lined lids or plastic containers)
 samples of soil, wood, cloth, etc. should be placed in small, clean metal cans and sealed immediately to prevent evaporation 
 as always, exhibit itself should be marked if possible - if not, mark the package
 samples from suspect (clothing, rags, etc.) should be collected for comparison purposes
8.  Firearms

 never submit a loaded gun -- remove the magazine
 never fire the gun before it is examined 
 record the serial number, make, model and caliber of the weapon and mark it (recovering officer’s initials, time/date/location, etc.) in a manner that does not detract from its value. 


 pack well in strong cardboard or wooden box
 if blood is present on the gun, wrap it in clean paper before packing
9.  Bullets

 never mark bullets
 wrap recovered bullets in paper and seal in separate labeled pill boxes or envelopes
 do not clean bullets before sending to the laboratory
 bullets w/blood should be air dried and wrapped in clean paper to preserve trace evidence
 collect any ammunition in the suspect’s possession
10.  Gunshot residue

 collect as soon as possible using the laboratory-supplied GSR kit
VI.  Computer Animation and Simulation in Crime Scene Reconstruction:   The use of computer generated animations and simulations has become almost commonplace in civil litigation, and has begun to be accepted in criminal cases.  Increased use is due in part to (1) the visual orientation of juries, and (2) the decreased costs in creating computer animations and simulations.

A.  Computer Animation:   A series of still images created on a computer and recorded on videotape to produce a moving picture.  Computer animations are merely demonstrative evidence used to illustrate the opinions of the expert -- they are the equivalent of posters and other visual aids.  Therefore, with respect to their admissibility,  computer animations are much less problematic than computer simulations.  Standard: The computer animation must  (1) be an aid to factfinders, (2) be relevant, (3) be fairly and accurately reflect the witness’ testimony, (4) be substantially similar to the event that it is portraying, and (5) not be more prejudicial than probative.  The scientific basis underlying the expert’s opinion is at issue, not the means of illustrating it.

  
B.  Computer Simulation: Combines the computer’s animating and calculating capabilities to project possible outcomes.  The computer is the expert, not merely a demonstrative medium.  It generates possible outcomes by applying sophisticated formulas (e.g., acceleration, friction coefficients, gravity) to data that has been input.  Because computer simulations form the scientific basis for the expert’s testimony, they must meet either the Daubert or Frye standard of admissibility (depending on which is used in the jurisdiction).   Standard:  The computer simulation must  (1) be based on recognized theories and scientific principles, (2) apply valid and accurate formulas, calculations, and assumptions, (3) be based on accurate data that was accurately input into the program,  (4) be generated by reliable computer hardware and software, (5) be relevant, and (6) be more probative than prejudicial. 

 
C.  Occasions for Use
1.  When a situation is difficult to visualize

2.  When a physical reproduction of the event is difficult to accomplish

3.  When a situation or argument is very complex

4.  When the crucial facts are in dispute

5.  When graphic illustration would enhance otherwise highly-technical testimony

D.  Issues
1.  Prejudicial effect, “shock” value -- but you want to prejudice the jury!  If you got it, use it.  If you don’t got it, get it.

2.  Computers can affect perceptions of credibility -- i.e., if a computer says it, it must be so.

3. Disparity between affluence and indigence re: the use of computer evidence.  

4.  “Occam’s Razor:” the simple, straightforward answer is most likely to be correct. 

5.  Disclose computer animations before trial to avoid exclusion.  Conduct discovery of animations, simulations, and underlying evidence.  Discuss and resolve arguments concerning admissibility before the trial and out of the presence of the jury.

VII.  Drug Analysis
A.  Defining controlled substances
1.  Federal: Controlled Substances Act (1970)

a) Categorizes substances into categories, based on:

 the substance’s potential for abuse and addiction
 the current medical uses for the substance
 the known effects of the substance on the human body
 the scope of actual abuse of the substance
b) Establishes prison terms and fines associated with the violation of each schedule.

c) Schedule
	
Criteria
	
Examples
	
Penalties

	Schedule I:  
High potential for abuse, no accepted medical use.
	Heroin, mescaline, psilocybin, LSD

Marijuana, hashish
	Up to 15 yrs and/or $125,000

Up to 5 yrs and/or $50,000

	Schedule II:  

High potential for abuse, accepted medical use, abuse may lead to severy psychic or physical dependence.
	Mehadone, morphine, cocaine, amphetamine, PCP, methaqualone, methamphetamine
	15 yrs and/or $125,000

	Schedule III:
Less potential for abuse than I or II, accepted medical use, abuse may lead to moderate dependence
	Codeine, methyprylon, glutethimide, anabolic steroids
	5 yrs and/or $50,000

	Schedule IV:
Low potential for abuse, may lead to limited dependence relative to III.
	Barbital, meprobamate (equinol, milzown), phenobarbital, benzodiazepines (librium, valium)
	3 yrs and/or $25,000

	Schedule V:
Low potential for abuse relative to IV, accepted medical use, abuse may lead to limited dependence relative to IV.
	Cough syrups containing codeine, restricted over-the-counter drugs
	1 yr and/or $10,000


d) Amount determined by weight, not concentration: In most courts, punishment is based on the amount of the substance possessed by the accused.  In federal courts, amount is determined by weight, not concentration, i.e., once the “base” of the substance is identified as falling within the statute, the whole quantity is chargeable by weight (e.g., 100 grams of a substance containing 5 grams of cocaine will be charged as 100 grams of cocaine).    


2. States: have their own controlled substances acts

 vary in terms of scheduling, standards of quantification
B.  Analyzing Controlled Substances


1.  Types of tests used:

 physical tests
 crystalline precipitate tests
 chemical color change tests
 spectrophotometric analysis
 chromatographic tests
 biological tests (e.g., injecting into a mouse and looking for characteristic reaction).
2.  Because certain test results are not exclusive to a particular substance, multiple tests must be performed to confirm the content of the substance.

EXAMPLE: HEROIN

 crystalline precipitate test

 chemical color change test
 infrared spectrophotometry
 gas/thin layer chomatography
C.  Drug Testing:   Testing for the presence of drugs or drug metabolites (by-products excreted in urine, or found in blood or hair shafts).

1.  Two-part test

a)  Screening Test: Exclusion  -- negative result indicates lack of drug, positive result indicates possible presence of drug.

 color or spot tests

 thin-layer chromatography
 immunoassays (EMIT test - popular)
b)  Confirmatory Test

 gas chromatography/mass spectrometry (GC/MS)
2.  Urinalysis: Accuracy and Reliability

a)  False positives: Because unanalysis drug screening tests (e.g., EMIT) detect the metabolites of substances rather than the substances themselves, a positive result may not necessarily indicate the presence of a controlled substance.  Many legal substances produce the same metabolites as are produced by controlled substances (e.g., aspirin, ibuprofen can produce false positives for marijuana).  Urinalysis cannot differentiate between active and passive inhalation of marijuana smoke.

 Proper interpretation of urinalysis results requires expertise which is not widely available.
 False positives demonstrate the need for confirmatory testing.  Urinalysis only serves as a screening test which can prove the absence, but not the presence, of a controlled substance in a suspect’s system.      

b) Urinalysis cannot indicate the degree of a person’s impairment or the time that a drug was used.  Nor can it indicate whether a person is a chronic or occasional user.  

3.  Hair Analysis

a)  Drugs and their metabolites are absorbed in hair.  

 Hair sample is collected and washed to remove possible external contaminants.
 Screening test (e.g., radioimmunoassay technique)
 Confirmatory test (gas chromatography/mass spectrometry)
 


b)  RIA Hair Analysis may have benefits over urinalysis

 longer period of detection
 less intrusive
 intentional alteration of the sample is more difficult
 hair samples more stable chemically and physically
c)  Problems, however:

 External, or internal contamination?  How does the drug get into the hair?  The experts are uncertain.  If a drug gets into the hair via the bloodstream, no problem.  But if the drug transfers to the hair from sweat and glandular secretions, then it is possible that the presence of the drug in the hair may not be the result of ingestion but possibly of external exposure (e.g., marijuana smoke at a party).  
 

4.  Admissibility of Drug Test Results

a)  Blood and urine testing has been deemed a reliable and accurate measure of drug use by a majority of courts.

b)  Hair testing is relatively new and has had limited attention from the courts.

D.  Defense Considerations
1.  The “Species” Defense: Focused on the legislative “loophole” in the definition of marijuana.  Prosecution must bear the burden of proving that the substance found was of the species that was prohibited by the statute.   This “loophole” defense has largely been eliminated through statutory revision. 

2.  Cocaine Isomer Defense: Another “loophole” defense.  Prosecution must bear the burden of proving that substance found was a naturally produced “derivative” of coca leaves (i.e., l-cocaine) and not a synthetically produced variety.  Statutory language has largely been revised to eliminate this defense, by prohibiting all varieties of cocaine, whether naturally or synthetically derived.  

3.  Quantitative Considerations

a) Sampling: Is the sample tested representative of the entire lot of the substance found?  Is sample size and randomness of selection sufficient to support the inference that the the entire lot consists of the same substance?  Some states have a statutory minimum quantity that must be established to sustain the validity of a prosecution.

b) Usable, or measurable quantity rule?   Some state courts require the prosecution to prove that D possessed a usable quantity of the controlled substance.  But courts differ as to the definition of “usable quantity”.  Other state courts use the “measurable quantity” rule, which requires only that the amount in question is large enough to be analyzed.  

c) Pure, or aggregate quantity?  Under the Uniform Controlled Substances Act, punishment is based on the amount of the controlled substance possessed by the accused.  

 Aggregate quantity rule (most states): Entire amount of substance is chargeable, regardless of whether it is a mixture.  If D is found in possession of 50 grams of a substance that contains only 1 gram of pure cocaine, he is charged with possession of 50 grams of cocaine.   

 Pure quantity rule (few states): Only pure quantity is chargeable.  Thus, chargeable weight of marijuana would not include the seeds.  
d) Chain of custody (see above).

VIII.  Forensic Photography
A.  Techniques

1.  Filters

a) Visible spectrum -- red to violet

b) Filters can be used to emphasize some colors and suppress others, “varying the contrast” on a photograph.  A filter of a particular color will cause that color to appear lighter in the photograph than it actually is (when panchromatic film is used).  E.g., a red filter placed over a lens will lighten red pencil marks used to obliterate a signature on a document.  

c) Applications:

i) fingerprint examination: can be used to make latent fingerprint stand out in contrast to the background (e.g., on a magazine cover)

ii) questioned documents examination: using contrasting filters can “blot out” obliterations on questioned documents.  

2.  Infrared Photography (at the longwave end of the visible spectrum)

a) Certain photographic emulsions can be used which are sensitive to infrared radiation, allowing photographs to reveal things which emit such radiation but which are not capable of being seen by the human eye.  

b) Applications:  The use of infrared plates in combination with a filter to screen out all visible light may reveal: 

 erasures on documents 

 obliterated handwriting

 blood stains and powder burns on cloth and clothing

 people in the dark. 

3.  Ultraviolet (“black light”) Photography (at the shortwave end of the visible spectrum)

a) Many substances give off visible light when exposed to ultraviolet rays.  In ultraviolet photography, regular panchromatic film is used in combination with a light source that emits ultraviolet rays.  No special emulsions are required. 

b) Applications:

 to detect petty thefts by using ultraviolet powders (e.g., in cash boxes or coat pockets) which will flouresce under ultraviolet lamps
 fingerprints: using flourescent powder on surfaces that are dusted for fingerprints may render them visible under ultraviolet light
 bodily secretions (e.g., blood, semen, pus) often glow when illuminated with ultraviolet rays
 questioned documents: obliterated writing may be revealed by exposure to ultraviolet rays.  
 marking of items for identification, using invisible crayons that flouresce under ultraviolet light.
4.  Photomicography

a) Photography through microscopes

b) Applications

 firearms and ballistics identification
 
B.  Admissibility of Photographic Evidence

1.  A photograph is admissible as evidence so long as it:

 fairly and accurately portrays what it purports to portray (witness familiar with the scene testifies as such)

 is relevant and probative
 is not overly prejudicial or inflammatory
2.  NOTES: 

a) re: relevance: if the fact is relevant, so will be the photograph depicting that fact (and vice versa).

b) re: relevance: if a scientific technique is not admissible, then photographs in support of that technique will not be admissible.  

c) relevant v. inflammatory or prejudicial: where the relevance of a photograph is outweighed by its inflammatory character, it will be held inadmissible.

C.  Examining the film itself -- Did the photos come from a particular camera?  

 Class v. Individual characteristics

 Class characteristics (e.g., 35mm film) -- only shows that photos were taken by one of a class of cameras, not any particular camera to the exclusion of all others.  

 Individual characteristics (e.g., defects): Can help narrow the field of possibile cameras.  A sufficient combination of individual characteristics will make evidence “unique.”  Transient characteristics (e.g., hair on lens) presence means everything, absence means nothing.   

D.  Facial comparisons

a) Class characteristics: Abundant on faces, generally not very helpful.  E.g., Man with red hair, square jaw, big nose = only narrows possibilities to the universe of red-haired, square-jawed, big-nosed men.

b) Individual characteristics: More important.  E.g., scars, chipped teeth, birthmarks, freckles, moles.  Individual identifying characteristics.  Again, the greater the number of individual characteristics, the greater the specificity of identification.  

IX.  DNA Evidence
A.  The Dioxyribonucleic Acid Molecule: Its characteristics make it perfect for the investigation of violent and sex-related crimes.

 highly stable
 polymorphic: has a multitude of slight differences in charactericteristics from one individual to another (like the proverbial snowflake)  

B. Sources of DNA:
 blood
 tissue

 hair root
 urine
 semen
 bone marrow

 saliva
 tooth pulp
C.  Uses of DNA typing:
Basically, anything involving proof of identity:

 criminal: violent and sex-related crimes
 civil: parentage, proof of identity in insurance claims, etc. 
D.  DNA Basics:


1.  Chromosomes and Genes:  

a) Every cell has chromosomes:  

 structures of DNA and protein carrying hereditary material
 22 matched pairs of non-sex chromosomes (autosomes) plus one pair of sex chromosomes (23 pairs total) in each human cell that has a nucleus.
 In conception, an individual derives one chromosome from each pair from each parent  
 Along the chromosomes are genes, which are the basic carriers of inherited traits.
b) Genes:

 located at particular sites (loci) on the chromosome
 comprised of a coding sequence of DNA nucleotides
2.  The DNA Molecule:
 One in every chromosome (in a nuclear cell) 
 Two strands wound in a double helix

 Each strand consists of alternating sugar groups and bases (nitrogenic bases). 

Nitrogenic bases: 
A (adenine)

C (cytosine)

G (guanine)

T (thymine)

Each alternating phosphate group (sugar + base) is called a nucleotide.

3.  The Strands:
a) Each strand of the double helix is complementary to the other, based on necessary pairing of nucleotide bases. 

b) Base Pairing

 
A always bonds to T

and

G always bonds to C

such that

One strand:

A - C - G - T - A - A - A - A - G - T - T - C - C

The other strand: 
T - G - C - A - T - T - T - T - C - A - A - G - G

E.  DNA Typing
1.  RFLP Typing (Restriction Fragment Length Polymorphism)

a) Repeating sequences of base pairs, usually 10 to 50 bps in length

ACCTTGGAACCTTGGAACCTTGGGGCGGTGGCGGT

TGGAACCTTGGAACCTTGGAACCCCGCCACCGCCA

b) Distinguishing characteristics

 number of pairs in a unit
 number of repeating units in a series
 number of series in a sequence
 length of sequences


c) Restriction enzymes -- “scissors” used to cut out specific sequences, resulting in DNA fragments of various sizes (like a pile of spaghetti)

(draw picture)




d) Electrophorisis used to separate DNA fragments by size and blotted onto a nylon membrane

(draw picture)

e) Single-locus probes (e.g., GATC) are made radioactive and introduced to the separated fragments.  They are then exposed onto film and comparisons are made to see where the probes show up.

(draw picture)

Suspect A 
Suspect B
Victim 
Evidence

2.  PCR Typing (Polymerase Chain Reaction) 

a) PCR typing selectively amplifies sequences (short tandem repeats) of DNA by duplicating them.  Comparison is made of the number of repeats within a sequence. 

b) Advantages of PCR typing

 can anaylze smaller samples of biological material than RFLP typing can -- down to a single nucleated cell -- uses less of a sample, leaving more for retesting

  can be used to determine ABO blood type and sex



 useful for degraded samples

 simplicity and speed of operation

c) Basics

i) Primers (small molecules of known nucleotide sequences) are used to isolate “target sequences” of interest.  

ii) Target sequences are used as a “template” for replication.  Through iteration, the original template is duplicated exponentially (20 cycles = 1 million copies)

iii) comparison is made of the number of short tandem repeats in samples

d) Mitochondrial (non-nuclear) DNA Analysis

i) maternally inherited -- allows direct comparison between maternal relative of suspect and questioned sample

ii) many per cell -- thus good for small or degraded samples

iii) limited variability, therefore less forensic value

F.  Defense Considerations
1.  Where courts have not taken widespread judicial notice of DNA typing, D should pursue a pre-trial hearing on the admissibility of the evidence.  Failure to do so may prevent D from attacking the admissibility issue on appeal. 

2.  Where a court has largely resolved the issue of admissibility, D should attack the evidence by discrediting (1) the application of the particular DNA typing technique used or (2) the method by which statistical calculations were made (more promising).  

3. D should consider re-testing the sample.

4. D should carefully consider strategy of attacking DNA testimony

e.g.,
 a successful attack on the admissibility of probability evidence (e.g., 1 in 2600), may backfire, leaving the jury with the impression that D is the only possible source of the DNA.
5.  Jury instructions re: random match probability statistics.

Jury should be informed that:

 a given DNA profile may be shared by two people
 the random match probability statistic does not tell us the likelihood of whether D committed the crime; it simply describes the likelihood that a random person in the population would match the characteristics that were found in the crime scene evidence and D’s DNA 

 a “match” between the known and questioned DNA samples does not necessarily mean that D is the source of the DNA
 jurors alone have the final responsibility of deciding how much weight to give random match probability statistics 

G.  Issues in DNA Typing
1.  Will a postconviction proceeding with a newly-developed technique be allowed where DNA was available at trial but not used?  D may be out of luck if the technique was available at the time of trial, but did not avail himself of it.   

2.  Preservation of DNA is a problem -- D should specify that DNAshould be preserved in case of future scientific developments?

3.  Statutes define what is acceptable as DNA evidence in court, often simply saying that “DNA evidence is admissible.”  Problem is that statutes don’t distinguish between different types of DNA or different testing methodologies. 

4.  DNA Databanking: Giant database of DNA profiles used as an investigative tool.  Enables law enforcement the ability to search for a presumptive match between a crime scene DNA pattern and that of a convicted felon.  At least 23 states have passed DNA data-banking statutes.

 Can a prosecutor use it to toll the statute of limitations, e.g., by obtaining an indictment against “John Doe of this DNA profile”?  What are the requirements of indicting a John Doe?

 Can DNA databanking be done for all offenses, e.g., jaywalking?  Where is the consitutional line?  Some states (e.g., VA) require persons convicted of violent crimes to submit to DNA databanking.  But where the crime is non-violent and involves no relation to bodily fluids, is it constitutional?  Ethical? Is everything that identifies us individually fair game for government databanking?    

X.  Polygraph Evidence
A.  The Underlying theory


1.  Based on two assumptions:

 that the psychological stress caused by the fear of detection produces involuntary physiological responses






 that a polygraph examiner can interpret these physiological responses and detect deception.

2. “Fear of Detection” Theory

a) The polygraph does not measure deception per se, but the fear of deception.  

b) The polygraph examiner infers deception when the subject’s physiological responses to relevant questions about the crime are greater than those associated with irrelevant or control questions.  

3.  Criticisms

i) The theory assumes that the physiological responses produced by relevant questions are associated with the fear of detection, and not some other state of mind or physical condition.  The limited degree to which researchers have been able to effectively control all other conditions that may give rise to such reactions is a critical weakness in the “fear of detection” theory. 

ii) Assuming arguendo that the theory is sound, the methodology is problematic.  The major source of these problems is the fact that polygraph examinations require the examiner to infer deception based on a subjective “eyeballing” of changes in physiological responses.  Interpreting the results of polygraph tests is an art, and not a science.

iii) Inference upon assumption: Polygraph examination presents the courts with a seething cauldron of doubt.  Problems facing those attempting to prove the validity of polygraph testing include:

 the validity of the assumption that the reactions are produced by the fear of detection
 the validity and reliability of the inferences made by the examiners in concluding that a response was deceptive
 the validity and reliability of the studies used to validate the assumptions and inferences described above
These are only a few peaks the mountain range of statistical proof that has to be overcome to the satisfaction of the scientific community before polygraph examination can be regarded as valid.  

 B. The Instrument 

1.  The polygraph machine measures changes in the following physiological responses:

 blood pressure - pulse
 respiration

 galvanic skin resistance 
2.  There seems to be little question that the polygraph machine accurately measures these responses.  However, the machine merely records physiological responses; it does not measure either deception or the fear of detection.  Thus, the validity and reliability of polygraph examination depends on the ability of the examiner to accurately measure changes in responses and the soundness of the underlying theory.  

C.  The Examiner
1.  The examiner decides whether a polygraph result indicates deception.  

2.  The examiner, and not the machine, is the crucial factor in getting  reliable results

3.  The examiner:

 determines the suitability of the subject for examination
 formulates proper test questions, including control questions
 establishes rapport with the subject
 detects countermeasures
 stimulates the subject to react
 interprets the results
4.  In performing these roles, the examiner has many opportunities to influence the test results.  Therefore, the competence of the examiner is a key issue.  The American Polygraph Association accredits polygraph schools.  

D.  The Procedure (Fed)

1.  Pre-Test Interview
a) Subject given Miranda warnings, consent to test in the absence of legal counsel is obtained.  

b) General questions re: personal history, medications

 to establish rapport
 to assess the suitability of the subject for examination (e.g., subject must know the difference between right and wrong, must not be overly fatigued or on medication).

c) Subject acquainted with the effectiveness of the technique 

 will put truthful subject at ease
 will make deceptive subject more nervous about relevant questions
d) Examiner and subject develop relevant questions 

 focuses deceptive subject on relevant questions
2.  Examination 
a) Relevant-Irrelevant Question (RI) Test:  

i) Compares responses to relevant v. irrelevant questions, where: 

 relevant questions = incriminating questions

 irrelevant questions = irrelevant or neutral questions

ii) Problem: How do you control for the fact that truthful subjects may react nervously to relevant questions?

‘


b) The “Guilty Knowledge” Test

i) Question includes information that would be known only to the perpetrator, such that only the perpetrator would exhibit a reaction to the question.  

ii) Problem: Requires concealed information.

c) Control Question Technique (CQT) -- most common technique

i) Compares responses to three types of questions

 irrelevant or neutral questions (to elicit normal truthful reactions)
 control questions (to elicit “probable” irrelevant lies)
 relevant questions
ii) Example

 Do you live in the United States? (neutral)

 Have you ever taken something that did not belong to you? (control)
 Did you steal the ring from the Behavioral Sciences Building on July 1, 1985? (relevant)

iii) Problem:  The assumption of this technique is that truthful subjects will react more strongly to control questions than will deceptive subjects.  This presents at least two problems:

 problems of validity -- is this assumption valid?

 problems of reliability -- assuming the theory is valid, can examiners produce reliable control questions?  
3.  Post-Test
a) Follow-up interrogation of subject -- questioning re: responses indicated as deceptive.  

b) A “trojan horse” -- gives an examiner the opportunity to interrogate the subject in the absence of counsel, taking advantage of the subject’s waiver of his Miranda rights for the duration of the “test.”  Examiner can elicit inconsistencies which may be used against the subject at trial.  

4.  Evaluation 

a) Three types

i) “global” evaluation: based on examiner’s “clinical impressions” of the subjects demeanor and recorded reactions. 

ii) “numerical” evaluation: a system is used to numerically score the subject’s recorded responses (no consideration given to subject’s demeanor)  

 +3 given for dramatic reaction to control question
 -3 given for dramatic reaction to relevant question
 +1 (control) or -1 (relevant) given for noticeable but small reactions   

 0 given for no significant reaction
 total scores:  

+6 or higher = overall truthfulness

-6 or lower = overall deceptiveness

between +6 and -6 = inconclusive

iii) “computerized” evaluation: numerical scoring done by computer (widely used as a quality control measure, not an evaluative measure)

b) Evaluation is still subjective: Even in numerical evaluation, the significance of the changes in reactions is determined by the examiner.  

c) Quality Control: 

i) “blind” evaluation by independent examiner

ii) computerized evaluation

iii) Fay (1978)

 two examiners rated subject deceptive
 two other examiners rated inconclusive

 another examiner rated subject truthful
E.  Admissibility of Polygraph Evidence
 1.  Standards

a) Per Se Exclusion (majority, including federal)

i) Polygraph evidence is inadmissible per se.  Exclusive rule extends to evidence whether or not D was willing to take, or whether he in fact did take,  a polygraph test.  

ii) Arguments against admissibility:

 lack of empirical validation 

 number of uncontrollable factors
 subjective nature of evaluation
 absence of standards for assessing the qualifications of examiners
 


b)  Admission Upon Stipulation (substantial minority)

i) Parties stipulate to the admissibility of the polygraph evidence

ii) Court may still exercise its discretion in admitting the evidence

iii) Stipulation must be carefully worded -- the stipulation may be strictly construed.  

c) Discretionary Admission (a few courts, including the 7th Circuit)

Court may use its discretion in admitting polygraph evidence, even when the parties have not stipulated to admission.  

2.  Proceedings other than trial
Courts have admitted polygraph evidence at suppression hearings, sentencing hearings, motions, and prison disciplinary hearings.  

XI.  Questioned Documents Examination, Handwriting Analysis
A.  Document Examiners:
1. Generally develop their expertise through apprenticeship.  There are no programs of study in document examination, except for in the FBI, which has a three year training program.  The average police department cannot afford to provide the training neccessary to develop expert document examiners.  

2.  Expertise is critical, because the document examiner “is the instument.”  The competent document examiner has knowledge of and uses various sciences, including chemistry, microscopy, and photography (see above section on forensic photography, as it relates to document examination).

    
B.  Questioned document examiners v. Graphologists v. Forensic stylists
 Questioned document examiners basically compare the individual characteristics of handwriting discovered on a questioned document with those found on a document whose authorship is known.  The goal is simply to determine the authorship of the questioned document, i.e., whether the person known to have written the control document also wrote the questioned document.

 Graphologists examine the characteristics of handwriting as a basis for drawing conclusions about the personality of the author.  Putting aside the question of whether such conclusions may be made, graphologists do not make good forensic document experts because they look for class characteristics, and not individual characteristics.  They look at the characteristics of the handwriting in question and determine that the author is “this or that type of person.” 

 
 Forensic stylists examine the writing style exhibited in the document, including format, spelling, capitalization, abbreviation, punctuation, word choice, and syntax.  
C.  Uses of Document Examinations
1.  Criminal: 

 forgery

 confidence games

 art forgery
 kidnapping

 embezzlement

 burglary
 gambling offenses


 homicide

 theft



 robbery


 arson


2.  Civil:

 will contests



 contract disputes
 stock fraud
 malpractice

 copyright disputes
 divorce actions
D.  Issues
1.  Did the person who supposedly wrote (or the machine that supposedly typed) the questioned document actually do so?

2.  When was the questioned document executed?

3.  Have any alterations or erasures been made on the document in question?

E: NOTE: Questioned documents must be handled with great care so as not to obliterate any fingerprints that may be on them.  It may be appropriate for a fingerprint expert to test the document for fingerprints before the document examiner examines it.  

F.  Standards of Comparison: Known Documents
1.  Have the suspect give a writing sample in the presence of an examiner (e.g., dictate the text of the questioned document to him), or have him acknowledge that a certain pre-existing document (e.g., employment application) was written by him. 

2.  ASCLD-LAB sample form.

3.  Typewriting: Create a known document using the suspect typewriter.  The standard should contain all the letters and characters that the typewriter will create.  Retype the questioned document.  Document serial number, make and model, etc.  Fonts, size, may vary by model (class characteristic).  Individual defects may add greater specificity in identifying the typewriter that produced a questioned document.  Be sure to examine the typewriter ribbon!

4.  The standard should be 

a) Comparable:  As similar to the questioned document as possible, both in terms of the text used and the type of paper and pen, etc.

b) Contemporaneous: Writing that is done in the normal course of events, e.g., business writings, cancelled checks, income tax returns, job applications.  Also should be from close to the same time period as the questioned writing.  

c) Suitable in number: E.g., 30.

The goal is to get a good sample of the suspect’s writing habits.

G.  Handwriting Comparison
1.  Assumption: Every time a person writes he “stamps” his individuality on the writing.  People become “locked in” to their handwriting style at a fairly early age.  As a result of the interplay between the mind and hand and finger movements, individual handwriting develops certain inividualized characteristics.  

2.  Inconspicuous, repeated characteristics should be given weight, because they are less likely to be deliberately altered in an attempt to disguise handwriting.

3.  Test: Combination of similarities and the absence of any significant differences.  

a) Similarities.  Natural variation: There is always some natural variation in an individual’s handwriting.  Lack of variation may indicate a forgery (a false writing prepared with an intent to deceive in order to obtain something of value).  Combinations of variations appearing in both the questioned and the known documents may be helpful in identifying the author, e.g.  If the author of the known document exhibits three variations of the word “the,” and the same three variations appear in the questioned document, as in the Lindbergh case.  The probability of two different authors accidentally adopting the same variations in form is low.  

b) Dissimilarities: May tend to prove that the questioned document was not written by the same person who furnished the standard.  Lower-case letters are particularly important, because they occur more frequently than capital letters, and thus are more difficult to consistently disguise.  NOTE: One significant dissimilarity can render an examination inconclusive.

c) Indiciae: 

 size 

 spacing

 crossing Ts, dotting Is
 slant  
 relative height
 speed, haste, harmonic flow
 tremor




 line quality

 design of letters
 flying starts, ending strokes
 

4.  Forgery
a) Three methods

i) Tracing

ii) Simple forgery, e.g., signing someone else’s name in your own handwriting 

iii) Simulation - practicing to emulate another’s handwriting 

b) A forger’s handwriting does not flow as smoothly as an authentic author, because while an authentic author concentrates on the content of his writing, a forger focuses on the form of the writing.  Forged handwriting will often contain breaks and tremors indicative of slower-than-normal motion.  

XII.  Fingerprint Analysis


A.  Introductory Notes


Fingerprint analysis is a “titan” of forensic evidence, with a long and credible history.  DNA testing is a “new titan” in the field -- inevitably, there will be a “clash of titans,” where fingerprint evidence and DNA evidence points to different conclusions.  For example, one day, DNA analysis will become so sophisticated that it will be possible to get DNA from a fingerprint.  If so, what will happen when the fingerprint analysis indentifies the defendant as the guilty party, but the DNA evidence indicates that he is not guilty?  Which evidence will be regarded as superior?  

B.  Latent fingerprints:   Fingerprint impressions accidentally left on a surface.

1.  Plastic print: Visible, long-lasting fingerprint impression in candle wax, tar, clay, oil film, grease, or putty.

2.  Visible print: Visible, easily destroyed fingerprint made in dust, soot, blood, or powder, or any other impression resulting from the fingers being covered with foreign matter. 

3.  Invisible print: Invisible, easily destroyed fingerprint resulting from the coating of grease, sweat, and dirt on the skin -- left on smooth surfaces.  

NOTE: “Inked” prints are visible and long-lasting, and are used for comparison with latent prints (“known standard”).  They are not “latent” prints, however, because they are not made accidentally.

C.  Fundamental premises of fingerprint identification:
1.  An individual’s fingerprint ridge patterns remain unchanged throughout life;

2.  The patterns are unique from individual to individual, and even from finger to finger.  Also, they are never duplicated in their minute details.

3.  Although each patterns is distinct in terms of its ridge characteristics, there are categories of overall patterns that allow for classification. 

D.  Fingerprint Classification:   Based on the types of patterns occurring in the fingerprints, i.e., the overall ridge patterns.  Uses a mathematical formula to classify prints into “types,” based on ridge counts and tracings.   “Class characteristics.”

1.  Three main pattern groups
a)  Arches (5% of all fingerprints)

  Plain 
  Tented 
b)  Loops (60% of all fingerprints) -- one delta

 Ulnar
 Radial
c)  Whorls (35% of all fingerprints)

 
 Plain -- two deltas
 Central pocket loop  -- two deltas
 Double loop -- two deltas
 Accidental whorl -- two or more deltas
2.  Reference points
a)  Deltas

b)  Core

c)  Ridge counting: The technician counts the number of ridges between the core and the delta. 

d)  Ridge tracing: The technician traces the line of friction skin detail from the left delta to the right delta. 

3.  Classification Formula: The modified Henry system.

4.  Automated Fingerprint Identification System (AFIS): Computerized fingerprint storage system.  Scans and digitizes fingerpints, creating a spatial map of the ridge pattern.  Unknown fingerprints are compared with the known fingerprints in the database.  AFIS identifies the most likely matches within the database, and produces a list of candidates.  Technician pulls the fingerprint cards of the listed candidates and examines the known fingerprints to determine whether any of them match the unknown fingerprints.  

E.  Fingerprint Identification:   Comparison of individual ridge characteristics between latent and known fingerprints.  



1.  Five principal ridge characteristics:
 bifurcation

  ridge ending

 enclosure

 ridge dot

 short ridge

2.  Four basic elements of fingerprint identification:
a) Likeness of general pattern  -- finding similar ridge characteristics in a different general pattern does not constitute a match -- specimens must be of the same class.   Akin to determining that a .44 caliber bullet matches a .32 caliber gun based on a match between the individual characteristics (tool marks, etc.)  the cartridge or bullet and the gun.   If the class characteristics don’t match, then the fact that the individual characteristics match is irrelevant! 

b) Qualitative likeness of ridge characteristics

c) Quantitative likeness of ridge characteristics

d) Likeness of location of the characteristics

3.  Size doesn’t matter: 
A partial print can be identified, so long as the latent print specimen contains a sufficient number of similar individual ridge characteristics in the same positions as the known specimen, and there are no unexplained dissimilarities.  

4.  Numbers count:
a) Traditionally, U.S. experts need to match at least 6-8 characteristics (although they would prefer 10 -12, and there is no actual set standard).  

b) In England, 14-16 matches are required for court testimony.  

c) NOTES:

i) Only one true point of dissimilarity is needed to nullify a positive identification.

ii) Fingerprint analysis is highly subjective

 the number of matching characteristics can vary depending on how a characteristic is identified, e.g., one enclosure can be counted as two bifurcations.

 what is beyond a partial latent print?  How do you know if there are not points of dissimilarity beyond the given area of the latent print? 
F.  Techniques for Detecting and Developing Latent Fingerprints


1.  Powder:   Oldest, most common method

a) Fine powder applied to surface with a brush

b) Photographed

c) “Lifted”: Cellophane tape laid over print and removed, carrying the print with it.  Used to provide a permanent record.  The lifted print may also be photographed.  

d) Uses: Latent sweat prints on hard, smooth objects

2.  Small particle reagent  

a) Iron oxide black or molybderium disulfide powder suspended in a solution of chemicals and distilled water.  The items to be developed are immersed in a tray containing the solution for approximately 20-60 seconds until the fingerprints are developed.  

b) NOTE:  It is important to pre-test a substance similar to the actual specimen before immersing the actual specimen, to ensure that the actual specimen will not be destroyed by the immersion process. 

b) Uses: Objects on which the powder techique cannot be applied, e.g., dry, wet, and frost-covered non-porous surfaces.  

3. Iodine fuming
a) Fumes from heated iodine crystals are blown onto the specimen.  The iodine attached to the latent print residue, i.e., the fat and oils in the sweat absorb the iodine.  

b) The prints developed by iodine fuming should be immediately photographed, as they begin to fade as soon as the fuming process ceases.  

c) NOTE: Pre-test specimens not related to the case to ensure that the process will work on the actual specimen. 

d) Uses: Fresh latent prints on paper, cardboard, or unpainted wood.

4.  Cyanoacrylate (“Super Glue”) fuming
a) Specimen placed in an enclosed cabinet and exposed to cyanoacrylate fumes.  The cyanoacrylate reacts to (“polymerizes”) the amino acids in the fingerprint residue.  

b) Vapor wand + sublimating thermal dye can yield flourescent fingerprints i one step. 

5.  Chemical Solutions immersion

a) Specimen is sprayed with or immersed in a chemical solution, e.g., silver nitrate or ninhydrin.  Silver nitrate = reacts with sodium chloride to form silver chloride, exposed to UV light and photographed.   Ninhydrin = reacts with amino acids to form a visible print which can be photographed.  

b) Guidelines re: the timing of immersion must be adhered to in order to prevent over-development of prints.  

c) Silver nitrate (physical developer) analysis may raise fingerprints not revealed by ninhydrin analysis.  

6.  Laser illumination 

a) Laser light used to illuminate latent fingerprints.

b) Non-destructive technique: useful where you want to avoid the staining that results from chemical and fuming techniques.  

7.  RUVIS - Ultraviolet light illumination
a) UV light, TV camera and monitor used to illuminate and photograph latent fingerprints.

b) Non-destructive technique. 

8.  Vacuum Metal Deposition
Another process that can be used after other processes are exhausted.

9.  Technical Considerations
a) Photograph!  Regardless of what technique is used to develop latent fingerprints, they must be photographed in order to create a permanent record.  It is advisable to take 2 photographs, one close-up, and another showing the fingerprint in context, so as to refute defense challenges to the authenticity of the evidence.  

b) Pre-test methodology: Always pre-test the method you are using on an unrelated specimen that is similar to the actual specimen, to make sure that the actual specimen will withstand the process.  

c) The order of forensic tests: Consideration must be given to the importance of various types of evidence, and the order of forensic testing should be prioritized in a manner that is most likely to yield the best evidence.  Because some fingerprint analyses are destructive or involve the introduction of chemicals to the evidence, they may adversely affect other types of forensic tests.  For example, with a firearm, one must decide whether to conduct a firearms analysis or a fingerprint analysis first.  In the process of the firearms test, fingerprint evidence may be adversely affected, and vice versa.  Consideration must be given to the relative value of each analysis -- i.e., the likelihood that it will yield valuable evidence -- when deciding upon the order in which forensic tests shall be conducted.  

d) Destructive tests: Did the prosecution err in using a destructive technique, such that D has no opportunity to independently test the evidence?  Could the prosecution have used another technique, e.g., powder, that would lend itself to re-analysis?

XIII.  Forensic Anthropology
A.  Determination of age

1. Teeth

a) important for age determination in subadults

Age 10-21 years: eruption, phasing in of teeth may indicate the age of a subadult.

2. Degeneration or “shrinkage” of bones: may help to determine whether the subject is an older adult.

   

3.  Ossification: the closing of suture lines in the skull.  May also indicate the age of the subject.  

4.  NOTE: There is lots of room for error in age determination.  The rate at which humans age varies.  Therefore, the absence of suture lines in the skull may be deceptive, e.g., Dr. Weis.  

B. Relative location, e.g., where in the bone?

1.  Cranial bones -- of the skull

2.  Post-cranial bones -- all others

 proximal (superior) = closer to the cranial bones

 distal (inferior) = further away from the cranial bones
 lateral = on the sides
 medial = in the center
C.  Bone types

 long bones, e.g., femora, humeri
 short bones, e.g., metatarsals, phalanges
 flat bones, e.g., scapulae
 irregular bones, e.g., carpals and tarsals
D.  Number of bones

 @ 206 bones in adult skeleton
 @ 230 bones in subadults (some bones knit together, or “ossify” with age)
E.  The Process of Identification

1.  Is it bone?

a) naked eye

b) microscopic examination, where the specimen is extremely burned or fragmented (distinct observable characteristics, e.g., osteons)

2.  Is it human bone?

a) macroscopic comparison with bones of known origin

b) microscopic examination

c) Indicia:

 medial (not proximal or distal) foramin
 analysis of hair attached to the bone

 teeth (humans have grinding teeth, incisors, and canines)
 human bones do not have a posterior channel
 immunological (antigen/antibody) tests of tissue adhered to the bone
 humans do not have plexiform bone
3.  Is the bone’s age of forensic value?

Remains from a person dead > 50 years are of no forensic value; suspect would be dead or too old to bother to prosecute. 

4.  Estimating the time elapsed since death 

Most important indicator is the extent of soft tissue decomposition after death.  But, “variability in the decay rate is the rule.”  Several factors must be considered in determining the post-mortem interval:

 Access by insects -- the greater the access by insects, the faster the decomposition.   The stage in the life cycle of the insects (e.g., adult insects, pupae, larvae) and the species of insects (different species invade remains at different times) found on the remains may indicate the post-mortem interval.

 



 Temperature -- colder temperatures decelerate decomposition.
 Humidity -- higher humidity = more insects = faster decomposition.
 Access by carnivores and other animals -- will accelerate decomposition.
 Circumstances of death -- remains with penetrating wounds will decompose faster, because insects and animals are attracted to open wounds.
 Location of body after death -- remains lying directly on the ground will decompose faster than buried remains or remains wrapped in plastic.  
 Rainfall -- slows decomposition by deterring insect population of remains.
 Clothing -- accelerates decomposition because it protects the insect larvae from sunlight.
 Soil ph -- acidic soil accelerates decomposition.
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