Forensic Science:  Final Exam Review

Crime Scene Investigation

· Forensic Science:  The study and application of science to matters of the law

· Physical Evidence: An object or substance that is used to prove elements of a crime

· Individual Characteristics: Features or details that link a piece of evidence to one single source (i.e.  DNA, Fingerprints, Serial Numbers)
· Class Characteristics: Features or details that link a piece of evidence to a group of sources (i.e.  Tire Tracks, Shoe Prints)

· Crime Scene Reconstruction: To recreate the crime scene in order to determine the chain of events that led up to a crime

· Motive: The reason a crime was committed

· Means: The weapon, tool, or strength used to commit the crime

· Opportunity: The window of time during which the crime was committed

· Chain-of-Custody: A written record of all people who have had possession of an item of evidence (to ensure its validity and avoid contamination)

· Control Sample: A known evidentiary sample that is collected in order to compare unknown evidence samples collected from the crime scene, victim, and/or suspect. (i.e.  A suspect’s fingerprints are collected as a control sample to compare it to the fingerprints found on a knife near the victim)

Crime scene protocols:
· First Responder Responsibilities:

· Secure/Isolate the scene

· Safety of victims

· Witnesses/statements

· Safety precautions

· Crime Scene Investigator Responsibilities:

· Documentation:  pictures, sketches, notes

· Search Method

· Collection/Packaging of evidence

· Deliver evidence to the lab (chain-of-custody)

Steps of protocol:

· Secure and isolate the crime scene
· Help anyone who is injured – call ambulance
· Process the crime scene

· Documentation

· Photographs

· As many as possible!! 

· Overall views, Medium views, Close-up views
· Sketches

· Floor plan (“Bird’s Eye View)

· Triangulation Measurements (for Reconstruction purposes)

· Notes

· Observations using ALL of your senses (except taste!!)

· Conduct a systematic Search

· Spiral

· Outdoors, wooded area

· Quadrant/Zone

· Car/Vehicle

· Line/Strip

· Open Field

· Grid

· Indoor room/warehouse

· Collect, package, and label evidence properly!

· Biological evidence

· Must be dried COMPLETELY and then packaged in a breathable bag or envelope.

· Trace evidence

· Tape-lifted, then packaged in breathable bag or envelope

· Arson and explosive evidence

· Contained in an air-tight canister (metal/plastic) IMMEDIATELY!

· Don’t forget to collect CONTROL SAMPLES!!

· sexual assault cases

· victim(s), suspect(s), sexual partner(s)

· homicides

· victim(s), suspect(s), others who have been in contact with CS

· hit-and-run accidents

· glass, paint, plastic, tire prints from suspect’s car

· breaking-and-entering

· window glass, paint, tool marks from items within suspect’s possession

· Criminal Databases

· AFIS:  Automated Fingerprint Identification System

· Fingerprints

· CODIS:  Combined DNA Identification System

· DNA

· IBIS:  Integrated Ballistics Identification System

· Bulletproof:  bullet analysis

· Brass Catcher:  cartridge casing analysis

Physical Evidence

· Individual Evidence:
· Evidence that can be linked to ONE (1) individual source (i.e. person, animal, thing,…)
· Class Evidence:
· Evidence that can be linked to a group of sources (i.e. persons, animals, things,…)
· Biological Evidence:

· Physical evidence that IS/WAS/WAS FROM a living thing

· Trace Evidence:

· Extremely small or “invisible” physical evidence

· General Physical Evidence:

· A tangible item or substance that is used to prove any element/part of a crime
Trace Evidence
· Locard’s Principle: “Every contact leaves a trace”
· Transfer of Trace Evidence

· Primary: Direct Transfer (from Source to suspect/victim/crime scene)

· Secondary: Indirect Transfer (from source to intermediate carrier to S/V/CS)

Fingerprints
· Who: All primates (including humans) have friction ridge patterns (fingerprints, palmprints, footprints)
· What: Raised ridges and furrows that are designed to help grasp items
· At the top of the ridges are sweat pores that release:

· 99% H2O

· 1% oils, fatty acids, esters, salts, urea, amino acids

· Total volume of 1 adult fingerprint = a few microliters (µL)

· Where: On every surface that a person touches
· Three types:

· Latent (“invisible”)

· Patent/Visible

· Plastic (mold/cast of fingerprint)

· Why:

· Two Rules that allow us to use fingerprints for identification:

· Unique to every individual *including identical twins

· Permanent for an individual’s lifetime

· *friction ridge patterns are formed in the 12th-16th week of fetal development

· *exceptions:  scars and growth (size)

· When: More likely to leave a lasting print when fingers are warm and perspiring (oily)
Categorizing and Analyzing Fingerprints

· Categorization

· Level 1:  General ridge-flow

· *Pattern

· Arch

· Loop

· Whorl

· Level 2:  Formations and combinations

· *Minutiae Points

· Level 3:  Details within the formations

· *dimensional attributes of a ridge
Biological Evidence
· Sources of Biological Material:

· Blood

· Semen**

· Saliva

· Urine

· Hair, Teeth, Bone, Tissue

· Types of Crimes Involving Body Fluids

· Sexual Assaults
· Assaults

· Homicides
· Types of Bodily Fluids:  Urine, Saliva, Semen, Blood

· Individualization:  DNA Tests

· Sexual Assault Crimes:  Statistics and Information

· 78 rapes/hr in USA and 9/10 victims are female

· 80% victims are under 30 years old (high risk:  12-34 years old)

· 76% of female victims knew their assailant

· What to collect?

· -Clothing

· -Bedding 

· -Fingernail/toenail scrapings, 

· -Combings (head and pubic hair)

· -Blood:  within 12-24 hours after assault

· -Urine:  within 36-72 hours after assault

· -Semen:  within 24-48 hours after assault

· **4 swabs from each orifice

· DON’T FORGET CONTROLS!!

· Blood:  

· A complex mixture of cells, enzymes, proteins, and inorganic substances
· Blood Type: A, B, AB, O
     

   Universal Donor:  O-


Universal Acceptor:  AB+

DNA

· Uses for DNA/Human Identity Testing:

·  Forensic Criminal Cases

· CODIS = Combined DNA Index System

· What type of forensic case is DNA mostly used for?

· Rape/Sexual Assault (more than 2 out of 3 cases)

· Paternity Testing

·   Historical Investigations

·   Missing Persons Investigations

·   Mass Disasters 

·   Military DNA (“dog tag”)

· DNA = Deoxyribonucleic Acid

· “The Blueprint for Life”

· PCR + Short tandem repeats (STR)

· PCR: 

· Short Tandem Repeats (STR)

· How it works: Restriction enzymes recognize a specific repeating pattern and cuts the DNA fragment at the beginning and end.  This generates different 
sized fragments.  Gel electrophoresis or capillary electrophoresis is then run to separate the different fragments.

Forensic Units

· Questioned Documents – papers, inks, writings, burned documents

· Toxicology/Physical Science– drugs
· Physical evidence unit – fibers, hair (without DNA), glass, impressions, paint, plastic bags,  serial numbers, soil and minerals, tool marks
· Fingerprint unit – fingerprints
· DNA/Blood- Biological Evidence

· Anthropology/Death
