Name:
               Criminal Investigations & Forensics

Period:
Lab/Kinesthetic Activity
Unit 4: Impressions Evidence Lab

In this lab you will work with a partner to complete the following labs. You should use your time wisely and pay attention to parts you can answer later that do not require the use of the equipment.  Be very careful with equipment and chemicals. 

Each individual will complete their own packet.  Be sure to draw your own conclusions based up what you observed.  Share the equipment. Combine efforts to do the hands-on portion and save time. 

Casting Impressions from Dirt

Parts of this lab came from Lynn Peavey Company (used with permission www.lynnpeavey.com)
Introduction

Footwear/tire tread identification is a widely accepted form of forensic identification in the identifying and/or connecting a suspect to a crime scene. Although it is the crime scene investigator's responsibility to detect, analyze, collect, and recover such evidence, few investigators do so. Footwear/tire tread impressions remain the evidence least likely to be collected

Footwear evidence can be found at almost all crime scenes in two forms-impressions and prints. The basic collection process is photograph, lift, and/or cast. Standard procedure has been to photograph three-dimensional impressions prior to casting them, and in most cases that would be sufficient for comparison, 

Making cast of footwear impressions dates back as early as 1786 with the Richardson case in Scotland. Someone had located the body of a young girl who had been murdered. Investigators found numerous bootprints near and around the body. The investigating officer noted that the boots appeared to have been newly patched and had a lot of nail holes. The officer made crude plaster casts, later checking them against the boots of individuals that appeared at the victim's funeral. The officer successfully matched the cast of the impressions with the boots belonging to Richardson.

Historically, plaster of Paris was used for the casting of footwear/tire tread impressions. After numerous studies and testing using a new material called "dental stone", the FBI Law Enforcement Bulletin would state, "It is now recommended that only dental stone be used for casting impressions".  Since this material was being extensively used by dentists in order to locate microscopic detail in the teeth, it would be of benefit in the comparison of footwear/tire tread evidence. Although many agencies still relied on plaster of Paris, dental stone became the preferred material. Dental stone proved to be much stronger and therefore did not require the reinforcement material to be placed in the cast, nor did it require a form around the impression during the pouring for strength and durability. Most importantly, because dental stone is more durable and harder than plaster of Paris, it was easier to clean in the laboratory using water or a potassium sulfate solution, with virtually no loss or erosion of detail from the surface.

Materials
· 1 – 1000 ml beaker with 500 ml of cold water or 2 – 250 ml beakers full of cold water
· Bag of casting powder
· Measuring cup
· Impression container 
· Soil or sand
· Sharpie 
Procedures
The Lynn Peavey Company uses a Copy Cast casting material, which is a superior quality model stone for casting footwear or tire track impressions. This casting material should be stored in a cool dry place.  High temperature and humidity affect the gypsum material adversely.  When mixing use cold water to increase working and setting time.  To decrease setting time to make the cast set faster use warm water.  Caution must be taken when pouring a cast in snow.  Always use cold water.  Please read the enclosed technical paper prior to preparing any cast.  

1. Prepare your impression by choosing a person who has good impression features on their shoes. Have them step into the dirt and firmly roll from heal to toe and lift their foot out of the material. Take off shoe before placing foot on the ground and clean it off in the trash can.
2. If pouring a cast in very fine or loose dirt/sand---hardening the impression can be accomplished by spraying gently and evenly with a hardener (hair spray I works great) before preparing the casting material.

3. Open the plastic bag containing the casting material. Begin by adding 300ml of water.  Reseal the bag a mix by kneading together until “pancake” or “milkshake” consistency or until all the lumps of casting material has been dissolved. You may need to add water – do so at 50ml increments. Kneading creates heat so be careful not to overwork your material or it will harden too quickly. Lynn Peavy casting takes 4 oz of water per lb. Other casting uses 6-8 oz per pound of casting material. 
4. Pour the mixture carefully into the impression as follows:

a. Start at either end of the impression and start pouring the material on the outside of the impression.

b. Continue pouring the material into the same area and let the mixture flow naturally into the rest of the impressions.  (Continue pouring into what was already poured).

5.
When the cast starts to harden, etch name, date, case number or other pertinent information into the cast.  Marking felt pens can also be used. END DAY ONE – GO TO NEXT ACTIVITY
6.
Instructor may do this: Leave the cast in place until hard: this could take approximately 30-45 minutes depending on specific conditions.  Lift the cast from the impression by prying up gently with a knife or stick a few inches from the edge of the cast.  Do not attempt to remove the soil or clean.

7. BEGIN DAY TWO: Allow the cast to air-dry for approximately 24 hours.  Clean the cast by washing with water and lightly brushing.

NOTE:  This stone material does not require any reinforcement material and, in most cases, a casting form will not be necessary.
Forensic Odontology Lab Activity
Introduction

Teeth can tell the investigator a great deal. Identifying the deceased, linking an assault bite to a suspect, and even matching food remains to a specific person can all be done with proper training. Bites can be individual evidence. 
Materials
· Highlighter
· Styrofoam cup

· Sharpie

· Gloves 

· Scissors

· Tissue 

· Pencil

Procedures

I. Creating your impressions
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Take the Styrofoam cup. Cut it into three equal parts cutting from the top to the bottom of the cup. Remove bottom of cup and throw away. Mark one piece “A” another “B” and the last one “C.” 


For “A” insert part of cup that was at the bottom into your mouth so the wider part is held in your hand. Bite firmly into the Styrofoam but be careful not to bite through the cup. Take “B” and insert into your mouth the same way and then press the cup piece firmly into the top teeth. Use the same procedure with “C” but press into your bottom teeth. Wipe any saliva off.  Then use highlighter and color around the teeth prints but not inside them to provide contrast. 

II. Drawing impressions 
Thickly rub your B card and C card impressions with the highlighter and then press them below. It should make an copy.

          Upper                                                              Lower    
III. Comparing impressions (part 1)
You and your table partner will pair up with the table in front of you or behind you. Make sure you wear gloves. Throw your B & C pieces into the middle of the table and mix them up.  Try to find your B & C from the pile. Once everyone in the group has found their prints throw the B & C cards back into a pile. Place your A card on the table in front of you. 
IV. Comparing impressions (part 2)
Get up with your group and rotate clockwise to the next group of tables. When you sit down your predecessors’ A piece should be in front of you. You will try to find the matching B & C cards. Rotate again when you are told to do so. 

V. Cleaning Lab Space
When told to you will clean up the space you are at. You and your group will throw away all pieces, trash, tissue, gloves, and anything else. Return tables to correct places. Then return to your seat. 

Comparative Footwear Impression Lab Activity

This should be done after the cast has been cleaned on day two. 

Introduction

Once an investigator has a cast or static lift of a footprint a comparison may be made with the suspect footwear using a variety of materials. We will use the Sirchie Corporations’ EZID and an impression card. 
Materials
· EZID box
· Shoe used to create cast
Procedures

I. Prepare materials 
In a real investigation the backside of the impression card would be filled out first. Wipe clean the bottom of the suspect shoe. In an investigation this would be done over butcher paper to collect trace evidence. 
II. Create impression 
Have suspect wear shoe to be imprinted. Place foot into impression pad box and rock back and forth. Place impression card on floor unprinted side up. Similar to rolling a fingerprint – it is important to get the shoe impression in one fluid motion. Have suspect start with heel and roll their foot across the card lifting from the toes. Wipe shoe over trash can. Allow 5 minutes for full development. 

III. Compare impressions
Get together with the tables on your side of the room. Throw all the impression cards in a stack and mix them up. Retrieve your cast. Now try to identify which impression card matches your cast. 

Bullet & Casing Lab Activity
Introduction

Spent bullets and casings can provide a great deal of evidence. The bullets are from test fired rounds that were shot into a water tank. 
Materials
· Casing A

· Casing B

· Bullet C

· Bullet D

· Magnifier 

Procedures

I. Compare revolver casings to semi-auto casings 
Look at the sides of casing A and casing B. Look for marks that you think were made by the gun on the casing.  Diagram the portion of the casing that has significant markings:

         Casing A




             Casing B

II. Compare firing pin marks 
Look at the ends of casing A and casing B. Compare the firing pin marks and diagram them:

   Firing Pin Casing A




   Firing Pin Casing B

III. Compare striae 
Get bullet C & D. Compare the striae on the bullets and diagram what you see:

     Striae Bullet C




      Striae Bullet D

IV. Compare Bullets 
Get bullet C & D. Compare the condition of the bullets after being test fired and draw what you see:

           Bullet C




             Bullet D

Conclusions:
1. 
Do you think casting evidence is class or individual? Why? 

Are there situations where your conclusion could be wrong? Why?
2. 
Do you think odonotology evidence is class or individual? Why? 

Are there situations where your conclusion could be wrong? Why?

3.
Why was bullet D deformed and C not at all? 


3. 
Bullet D was from a Glock which a precisely manufactured weapon. Looking at D what were some things you noticed that might be explained by this manufacturing precision?









EQ: How are impressions used in criminal investigations?
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Essential Question: What is the Value of trace evidence in a criminal investigation? 
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