Name:
               Criminal Investigations & Forensics

Period:
Lab/Kinesthetic Activity Unit 6: Serology & DNA

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 materials. 

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. 

EFFECT OF TARGET SURFACE ON SPATTER SHAPE
The shape and extent of spatter that occurs when a drop of blood strikes a target is primarily dependent on the surface the drop strikes.  Generally, hard, nonporous surfaces will not cause spatter, but will result in round, relatively uniform drops.  This phenomenon is related to the fact that although the drop is subjected to stress upon impact, the surface of the drop remains intact because of the surface tension of blood.  However, protrusions that are present on the surface of rough or porous surfaces will cause the surface of the drop to rupture, causing a spatter to occur.  When evaluating spatters, one should keep in mind the hardness, the porosity, and the uniformity of the surface.

This experiment is designed to demonstrate the differences in spatter patterns that occur when a drop of blood falls onto different surfaces from the same height and the same angle. The student should pay particular attention to the nature and occurrence of satellite spatters that appear surrounding some spots.  Compare the effects of target surface on edge characteristics and the extent of spatter.   It should also make the student aware that any attempt to describe the character of a bloodstain must include considerations regarding the surface on which the stain is present.

EQUIPMENT/MATERIALS NEEDED:





Various target surfaces

Water Hose
Pipettes



Splatter Head
Tape measure



Baseball Bat
Blood 




Carpet Squares
Clip board



Paint Samples
Tissue paper or paper towels

Wallpaper
Tarp

Coveralls

PROCEDURE:
(1) Lay the surface to be tested flat on the floor.  The target size should ideally be at least 25 X 25 cm.  Paper surfaces, such as newspaper, cardboard, etc. may be clipped to the clip board in order to keep them steady.

(2) Draw a portion of blood up into the dropper; wipe off any excess from the outside of the dropper with tissue paper (paper towel). Squeeze the initial drop from the dropper onto the tissue paper in order to remove any air bubbles.

(3) Center the dropper over the target; using the tape measure, keep the dropper-to-target distance at 120cm or 4ft.

(4) Allow a drop to fall onto the target.  Several drops may be allowed to fall on different areas of the target provided your aim is accurate and the target surface is large enough. Properly mark each target for later identification.


EFFECT OF TARGET SURFACE ON SPATTER SHAPE
	Surface Type
	Description*
	
Observations

	Ceramic
	
	

	Glass Petri Dish
	
	

	Plastic Lid
	
	

	Paper Sack 
	
	

	Copy Paper
	
	

	Newspaper
	
	

	Tile Floor
	
	

	Towel
	
	

	Carpet 
	
	


* Hard/Soft, Rough/Smooth, Porous/Nonporous

ADDITIONAL OBSERVATIONS:
_______________________________________________________________
_______________________________________________________________

_______________________________________________________________
_______________________________________________________________

_______________________________________________________________
SPOT SIZE VS. DISTANCE FALLEN
This experiment is designed to determine the relationship between the distance single drops of blood of a constant volume fall and the diameter of the bloodstain produced.  It will demonstrate that the maximum bloodstain diameter will be reached when the blood falls far enough to reach terminal velocity.

EQUIPMENT NEEDED:
6-10 index cards
Glass Petri dishes 
Pipette 
Tape measure

Plumb line (or use tape measure)
Clip Board

Tissue paper

Blood

Graph Paper

PROCEDURE:
(1) Secure one cardboard target to clip board

(2) Draw well mixed human blood or equivalent (fake blood) into the dropper and wipe off any excess onto the tissue paper.  Squeeze the initial drop from the dropper onto the tissue paper in order to remove any air bubbles.

(3) Allow one drop of blood to fall onto the target from the height indicated on the worksheet.  The plumb line may be used to center the dropper, and the tape should be used to adjust the height. 

(4) Mark each target for proper identification; allow them to dry thoroughly.

(5) Measure the diameter of the spot produced; record on worksheet.

(6) Plot the diameters of the spots produced on the cardboard targets vs. the total distance fallen on the graph paper.

(7) Repeat the experiment using the glass plates at the distances shown on the worksheet (these do not have to be attached to the clipboard).  The glass pane can be wiped clean after each measurement.  If possible, drop blood onto the glass plate from higher distances, and record the data in the blank spaces provided.


SPOT SIZE VS. DISTANCE FALLEN

	
Distance 
Fallen
	Diameter -Paper


	Diameter - Glass
	
Comments

	6 inches
	
	
	

	1 ft.
	
	
	

	2 ft.
	
	
	

	3 ft.
	
	
	

	5 ft.
	
	
	

	8 ft.
	
	
	


SPOT SHAPE VS. ANGLE OF IMPACT
Blood that impacts a surface at an angle other than 90o will produce an elliptical rather than circular stain.  As the angle of impact becomes more acute (smaller), the stain becomes more and more elliptical.  This relationship is constant and is related to principles of geometry that are not significantly influenced by the physical characteristics of the impacted surface; therefore, it is possible to calculate angle of impact by carefully examining the shape of a bloodstain.

This experiment is designed to create a series of bloodstains at known impact angles which may be used as reference standards.  It will also verify that the distortion created by changing impact angle is both repeatable and geometrically related to the angle of impact; the student will apply the necessary formulae to the stains created to back calculate the angle of impact.

EQUIPMENT NEEDED:
Pipette 
Clip board

Tape measure

10 smooth targets at least 25 X 25cm.

5 wallpaper targets at least 25 X 25cm.

Blood 

Protractor

Angle cards

15 cm. Ruler

PROCEDURE:
Note - This experiment requires the participation of at least THREE people - one person to actually drop the blood, one person to adjust and hold the clip board at the proper angle, and one to measure the accuracy of the height of the dropper.

(1) Place smooth target on clip board; nine targets will be used, one each at impact angle from 90 degrees to 10 degrees in 10 degree increments.

(2) Adjust the clip board to desired angle using the protractor and the provided angle cards.

(3) Draw well mixed human blood into the dropper and wipe off any excess onto the tissue paper.  Squeeze the initial drop from the dropper onto the tissue paper in order to remove any air bubbles.  Drop blood onto the target surface from a height of 120 cm or 4ft  - by taking careful aim, up to six separate drops can be placed onto a single target.  Once dry, these can be cut apart, providing reference drops for each group member.

(4) Allow the targets to dry for a few minutes at the same angle as the drops were made; they can then be laid flat and allowed to dry thoroughly.

(5) Measure and record the length and width of each spot; divide the width of the spot by the length in order to determine the width/length ration (W/L).  The resulting number is equal to the sine of the angle if impact.

(6) The angle of impact can be obtained by referring to the attached chart or by using a calculator with an arc sine (sine -1, inverse sine, etc.) function.

(7) Repeat the experiment using the wall paper targets at the angles indicated.

SPOT SHAPE V IMPACT ANGLE

SMOOTH TARGETS

	Impact

Angle
	Width (mm)
	
Length (mm)
	
W/L Ratio
	
Calculated


Angle

	
90
	
	
	
	

	
60
	
	
	
	

	
30
	
	
	
	

	
10
	
	
	
	


Diagram what you see on below



       90°


60°


    30°

      10°
WALLPAPER TARGETS
	Impact

Angle
	Width (mm)
	
Length (mm)
	
W/L Ratio
	
Calculated


Angle

	
90
	
	
	
	

	
60
	
	
	
	

	
30
	
	
	
	

	
10
	
	
	
	


Diagram what you see on below


       90°


 60°


    30°

      10°

TABLE OF SINES
Angle (o)

Sine



Angle (0)

Sine

0


.000



46


.719

1


.017



47


.731

2


.035



48


.743

3


.052



49


.755

4


.070



50


.766

5


.087



51


.777

6


.105



52


.788

7


.122



53


.799

8


.139



54


.809

9


.156



55


.819

10


.174



56


.829

11


.191



57


.839

12


.208



58


.848

13


.225



59


.857

14


.242



60


.866

15


.259



61


.875

16


.276



62


.883

17


.292



63


.891

18


.309



64


.899

19


.326



65


.906

20


.342



66


.914

21


.358



67


.921

22


.375



68


.927

23


.391



69


.934

24


.407



70


.940

25


.423



71


.946

26


.428



72


.951

27


.454



73


.956

28


.469



74


.961

29


.485



75


.966

30


.500



76


.970

31


.515



77


.974

32


.530



78


.978

33


.545



79


.982

34


.559



80


.985

35


.574



81


.988

36


.588



82


.990

37


.602



83


.993

38


.616



84


.995

39


.629



85


.996

40


.643



86


.998

41


.656



87


.999

42


.669



88


.999

 43


 .682



 89


1.000

 44


 .695



 90


1.000

          45
                      .707

   






OBSERVATIONS OF BLOOD SPATTER

Much of what we know about blood spatter was discovered using scientific method of hypothesis and experimentation. You are going to simulate this process.

EQUIPMENT NEEDED:
Blood 

Clip board

Tape measure

Butcher paper

Knife type object

Bludgeon type object 

Poncho 

Hypothesis #1: Do you think a left handed person will have cast off that differs from a right handed person? Write your hypothesis:





















































1. To test your hypothesis you will have one member of the group put on a poncho. 
2. Tape the butcher paper to a wall outdoors with the bottom being about should high of the ponchoed member. 
3. With their back to the butcher paper they will then hold the knife-type object in their right hand and dip it in the blood. 
4. They will pull the knife back quickly back over their shoulder to simulate an “ice pick” style knife motion. 
5. This should send cast off onto the paper. 

6. Repeat this motion 2-3 times to make sure you have a good pattern to evaluate. 

7. Now repeat this process with the left hand. 
8. Record your results.

Draw your results below: 




Right Handed Cast Off



Left Handed Cast Off

Updated Hypothesis #1: Interpret the results and write an updated hypothesis:















































Hypothesis #2: Do you think you can tell if a person was running or walking while holding a bloody object based upon blood evidence? Write your hypothesis:
































































1. Place 10 feet of butcher paper on the ground 

2. Have a group member dip the knife into the blood

3. Have them line up on the right edge of the paper – but make sure the blood will drop onto the paper (do a drop to test)

4. Have the test member dip the knife and then pull it out as the walk quickly across the paper.

5. Have them return to the beginning and step a few feet over so they are a few feet away from the first test.

6. Now have them dip into the blood and then run across the paper (it make help to have them start a few feet before the paper so they are hitting their stride as they cross the paper.

7. Now repeat this process with the left hand. 

8. Record your results.

Draw your results below: 



Blood drops in drop area - walking


  Blood drops in drop area - running

Updated Hypothesis #2: Interpret the results and write an updated hypothesis:















































OBSERVATIONS OF THE BLUDGEON HEAD

The bludgeon head is actually used to test hypothesis in criminal investigations. One group member will get to do the striking.  

EQUIPMENT NEEDED:
Sealed blood 

Butcher paper

Bludgeon type object 

Gloves

Shoe covers

Mask 

Barrier apron 

Bludgeon head

Tarp 

Stool

1. Place tarp over stool and then head on top

2. Instructor will prepare head cap and blood

3. Tape butcher paper behind head with head in the middle. Head should be about 2 feet from wall. Ideally this should be located in a corner to give 2 surfaces to observe. 
4. Have all members stand back except the striker. All should pay close attention. 

5. The strikes should be in the middle of the head cap and should be hard. The 2nd and 3rd strike should be quickly done in tandem after the first. 

6. Write observations below.

What happened after the first strike?

Why?

What happened after the second strike?

What happened after the third?

What type of spatter was on the student striker? 

Diagram what you see on the first panel. 

Diagram what you see on the second panel (if you were able to use a corner). 









EQ: How is Serological Evidence collected, applied & proven useful in an investigation?
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