Evidence and Investigations!
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Science is facts; just as houses are made of stones, so is science made of facts; but a pile of stones is not a house and a collection of facts is not necessarily science.  ~Henri Poincaré

Forensic Science is the study of evidence that can be used to link clues taken from a crime scene back to an individual.  The emphasis in this area of science is on observation and inference skills.   Quizzes in this unit will be mostly matching evidence to a suspect file and making inferences based on evidence.
E-1  Roles of the Police.


Every police force is different, but members within each force have specific roles that must be followed in order for the police to work safely and efficiently.  Aside from the special operations departments within a police force (K-9, SWAT etc) there are three major rolls; Constable, Detective, and Crime Scene Investigator.  


The Constable’s primary role is a first responder; they are the first to reply to a 911 call.  They help to secure the site for the safety of themselves and others.  In minor incidents most of the police work can be handled by the constables and tickets or citations can be handed out in order to keep the peace.  Constables also help to take statements from witnesses to the crime that could be used to convict a suspect.  In more serious crimes, detectives are called in to investigate further.  


A Detective relies on her skills of observation to determine what has happened in a crime scene, where evidence may be found and help to manage the constables on scene.  The Detective may call the third member of the team, a Crime Scene Investigator, who would come in to the site in order to collect forensic evidence for evaluation later in a crime lab.  


Crime Scene Investigators are responsible for carefully removing and protecting evidence from a crime scene.  This involves photographing the crime scene from many angles from the established entrance point to the exit point of a crime scene.  After photographs have been taken, fingerprints, DNA samples, fibers, hair, and tools used to commit the crime can be removed.  In order to remove a piece of evidence to be used in a court later, the CSI detective must record the case number of the crime, the date, the type of evidence recovered, and the position the evidence was found directly on the bag in which the evidence was collected.  This information helps detectives link the information gained from examining this evidence to a crime and hopefully then to a criminal.  


The evidence that is collected may be examined directly by the CSI detective or may be sent off to a crime lab else ware.  In Calgary, Fingerprints are examined here in the city, while other types of evidence such as DNA analysis are sent to a larger crime lab in Edmonton.  

Your major role in this class is to be a CSI detective.  You need to be able to see the big picture of a crime scene and establish the sequence of events from evidence found at the scene, take evidence found at the crime scene and match it to a person or a sample material, and be able to make a decision based on this evidence as to the most likely suspect in a crime.  Keep your eyes open and don’t jump to conclusions to early!

E-2  Types of Evidence


Circumstantial Evidence may match a suspect, but may also match thousands of other people as well.  Just saying that a suspect was near the scene of a crime does not mean that they committed the crime.  If a note was written with a Bic ball point pen, and one of your suspects has that type of pen, does that mean that they did the crime?  NO!  However, the more evidence that you have that helps link a suspect to a crime, the stronger the case you can make towards that person.  Rarely are suspects convicted using only circumstantial evidence.

Conclusive Evidence (can also be called Physical or Forensic) can be tied directly to only one person.  This evidence, when collected properly helps a detective link directly to a suspect and helps to place them either at the crime scene or holding tools used in the crime.  Fingerprints, due to their uniqueness, are usually considered conclusive.  DNA evidence is even more conclusive as only identical twins have the same DNA.  


Hard or Factual Evidence is the “paper trail” of facts from a criminal to a crime.  This could include receipts, letters, phone records, or bank records that can be traced.  

E-3 Establishing Proof
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In order to link a single person to a crime, you must be able to prove your theory and convince a jury “beyond a reasonable doubt” that your suspect committed the crime. To accomplish this, detectives must establish a means, motive and opportunity for the suspect to have committed the crime.  In addition they must have evidence from the crime to directly support the theories.  


Joe had the means to do the crime because he had the key to the store without the knowledge of the store owner.


Terms:

Means – Establishing that a suspect had access to tools that were used or could have been used to commit a crime.  

Motive – Establishing that a suspect had a strong reason to commit the crime.  Not liking someone usually is not reason enough, there has to be some other reason stronger that causes someone to commit a crime (Money is a strong influence).   

Opportunity – Linking a suspect directly to the crime scene, establishing that a suspect was near the scene of a crime, or the suspect has no alibi for where they were when the crime took place can all help to establish guilt.  
Alibi – Any evidence that clearly shows that a suspect was busy else ware when a crime took place. 


When gathering evidence, police must be very careful to collect and label things properly since this will make them more acceptable in court.  They record information such as date and time found, location found, and they type of evidence it is.  They then give the evidence an ID number for future identification and they bag it for transport to a crime lab.  
E- 4 Types of Evidence – Fingerprints


A fingerprint is a pattern of ridges unique to an individual formed prior to birth that stays relatively the same for the life of the person.  No two people have fingerprints alike.  Even identical twins have slightly different prints.  

There are three major types of fingerprints based on the overall shape that the ridges form.  These are whorl, loop and arch.  At times, fingerprints don’t easily fit into one of these categories, so it is helpful to learn some of the other minor types as well.  Mr. G will lead an activity to fill in the chart on the following page to introduce you to all the different types of fingerprints.

Latent Prints


Our skin always has oils on it that will leave an image of your fingerprint behind on any object you touch; these are known as latent prints.   These prints can be coated with a fine powder and lifted only if they are on a smooth, flat surface, otherwise other techniques have to be used.  

Dusting for Fingerprints

Place your fingerprints here.  

What type of print do you have? __________________________________
Matching Fingerprints


Once you have established the type of fingerprint that you have look at the suspects’ fingers that have the same type to help you narrow your search.  Look for accidental features, small loops, lines, cuts, or ridge breaks, to help you find your match.  (Hint: even photocopy marks may be helpful ( )  

Fingerprint Types

	Fingerprint Type
	Sketch
	Description

	Whorl (Main type)
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	Circular pattern of ridges
2 delta points

	Loop (Main type)
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	Ridges loop back towards the same side from which they came.

	Arch (Main type)
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	Simple, Upward arching pattern

	Twinned Loop
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	Two loops from opposite sides.

	Central Pocket Loop
	[image: image5.jpg]



	A whorl within a loop.

	Lateral Pocket Loop
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	Two loops from the same side, but separated.

	Composite
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	Complex pattern or a combination of above patterns. Very rare.

	Accidentals 
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	Any small feature in a finger print.  In this case the small mark in the middle would be an accidental.  Can be found in any fingerprint.


E- 5 Types of Evidence – Fibers

Clothing and other textiles may also leave evidence behind at a crime scene and help to piece together the puzzle of a crime.  All fabrics tend to break down through use, by rubbing, or tearing small fibers are released and left behind.  If you take a piece of tape and stick it to a piece of clothing you are wearing, you may find fibers from that fabric and some from other sources.  These other fibers may belong to another piece of clothing that you are currently wearing, clothes that were washed with your clothing or from other sources.  Collecting and comparing these fibers care another clue to solving a crime.  


Colour, texture, material, and even the chemical composition of a cloth may be used to link to a suspect.  However, keep in mind that many people may have purchased cloth or clothing items similar to the suspect; therefore fiber evidence is considered circumstantial.  

E-6 Types of Evidence – Impressions

Footprints, tire prints, animal tracks and other markings may leave an impression behind in soft materials such as snow, mud or even on soft carpeting.  When they are discovered, police will often make a plaster cast of the print to preserve it for later comparison to a suspect’s belongings.  If the prints are not preserved properly then they will not be of any use in an investigation.  


Many things can be learned from footprints left behind at a crime scene.  The shoe size, brand, and unique wear patterns can be discovered and used to compare to a suspect’s shoes.  The way in which the prints are placed, may also help to determine direction, speed, limping, and in some cases weight of the person or animal.  


Impressions are also helpful in determining the sequence of events at a crime or when tracking animals.  Some things to look for are:

· Who came first?  If one set of prints disturbs another set, then the disturbed set had to come first.  

· What direction did they come from, or head off to?  (Clue to entrance and exit locations)

· How many were there?

· Did they stop at any time?  (indicated by several overlapping footprints in one spot)

· How fast were they going? (indicated by depth of imprint and distance apart; a fast moving animal  or person will leave deeper prints that are farther apart)

· Were they carrying or dragging anything? (drag marks, or by deeper impressions after a heavier object was picked up)
What happened Here?
Look at the two drawings and list observations (what you see) and inferences (what events caused what you see) for each.  
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E-7 Types of Evidence – Chromatography
Coloured substances have unique combinations of colours making them up. These colours can be separated out so that a pattern is formed.  This colour pattern can be compared to evidence from a crime scene.  

Ink from pen is often compared using chromatograph.  In class, we will demonstrate this with a marker and coffee filter experiment.  Black ink samples from several different pens were applied to the filter paper.  These were then allowed to absorb water.  As the water came in contact with the ink a pattern arose, separating the different coloured pigments into a variety of patterns.  These patterns are called chromatograms.  The chromatograms could be compared to the patterns from a crime scene sample and we would be able to see which pen had been used to write a note.  

Dyes from fabrics, food, or paint could also be compared using chromatography.

E-8 Types of Evidence – Handwriting
Experts are able to identify individuals based on their handwriting, even though they may try to disguise it.  Everyone has a unique style to their handwriting.

To compare handwriting found to a suspect, there are several things that should be given particular attention.

· Spacing – how far apart are the letters or words?
· Slant – do the letters slant at a certain angle?

· Closure – some letters are written with closed loops, does the suspect close all of the letters or are some of them left open?

· Tails – does the suspect add extra tails to letters at the beginning or end, or do they go further and include fancy details such as underlines or hearts?

· Letter Form – are loops similar, letters similar in size, well formed or sloppy?

· Letter Combos - Look for two or more letters together, or better yet, whole words that can be compared

In the sample below, there is a crime scene note and several suspect samples.  Using the criteria above, determine who wrote the note and circle their number.  [image: image11.png]
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