Lab #5
Blood Pattern Geometry/Surface Effects


Objective: to acquire familiarity with the basic geometric shapes and patterns formed by droplets of blood when they impact various target surfaces and learn the basic concepts and rationales used to recognize, document and interpret bloodstain evidence.

Part A:  Angle of Incidence /Pattern

1.  You are given 6 index cards

This is how the blood drops were created………….
· Unlined side of the index cards are attached to sturdy cardboard. 
· Position the cardboard bottom edge and the index card at the zero mark on the protractor and adjust opposite to desired angle against a shelf. 
· Held stick/knife/eyedropper ~20-22 inches above surface and let a drop fall onto the card. 

       NOTE: comparable angle of drop using adjusted surfaces  

	Angle
of
Adjusted Surface
	Angle
of
Drop

	0o
15 o
30 o
45 o
60 o
75 o
90 o
	90 o
75 o
60 o
45 o
30 o
15 o
0 o



Using the equation    Ө = sin-1 w/l   or the sine table supplied, calculate the Angle of Incidence.  Fill in chart.  Measure the Dense Blood Height for comparison.

2.       Unknown Stains:     3 stains at unknown angles?          
· Observe,   
· Estimate, visually, the approx. Angle (Degree) of Travel based on shape for each
         unknown.  [based on what you observed in part A]
· Measure for Angle of Incidence  
· Measure the Dense Blood Height and determine the ratio of the overall length to DBH.
· Calculate the Impact Angle for both measurements

· Compare the two degrees of travel.
· Which measurement is the more accurate?
· Explain based on the shape of the drop.

PART B:  Surface Type and Height Effect on a Drop of Blood

Procedure:
1. You’ll need 3 surfaces of varying textures.   
2. Test materials should be placed flat on the ground.
3. Dip glass rod/knife/eyedropper into artificial blood
4. Drop a single drop of blood straight down (90o angle) onto each surface texture to be tested from heights of  6 feet, 3 feet, 6 inches. 
5. Observe any peripherals before dropping any subsequent drops, etc.
6. Fill in chart.




Data:
	Record your observations in chart.

	For each surface examined, make the following observations:
A:  Describe the texture of each surface 
 (hard, soft; smooth or rough, porous or non-porous, absorbent or non-absorbent, resilient or non-resilient)
B:  Describe the edge of the drop. 
              (smooth, scalloped, irregular, star)
C:  Measure the diameter of each drop.
D:  Describe/Measure the longest distance of any peripheral/satellite spattering.
E:   How does the surface texture affect the shape of the stain?
F:   Discuss what effect the changing drop heights had on the resulting stains.




















This report is simply completing this handout.
 LAB # 5
                                                                        PART  A

DETERMINATION OF BLOOD SPATTER ANGLES OF IMPACT
Chose one drop on each card with the designated angle. Measure the widest width & the elliptical length.
Calculate the Angle of Incidence. Must be within 8 degrees. Remember to measure the symmetrical drop.
Do not measure the tail.

	
	Width of spatter
       (in mm)
	Length of spatter
     (in mm)
	Width/Length
Ratio     (decimal)
	Impact Angle from
      Sine function   ( o )
	Expected Impact 
Angle of drop

	
	
	
	
	
	     90o

	
	
	
	
	
	     85o

	
	
	
	
	
	     75o

	
	
	
	
	
	     60o

	
	
	
	
	
	     45o

	
	
	
	
	
	     30o

	
	
	
	
	
	     15o

	
	
	
	
	
	


Questions:

1. How closely do the impact angles you calculated from the use of the sine function 
       compare with the expected impact angle?





2. What is a likely cause of any differences between the two values which 
        you compared in question 1?





3. On  45o   and 60o target board, drop a drop of simulated blood at various heights. 
                                                     (very close, medium and  ~18in away)
       Does the height of the pipette above the target board has anything to 
       do with the ratio calculated from the width/length ratio of the spatter? Why or Why not?
       Does the falling height affect the Dense Blood Height?
Lab#5  Part A

Question 2   


Estimate the Angles visually before calculating!
	Unknown #
	Estimated
(o)   Angle
	
 Measurement


Width     Length
        (mm)
	
Dense Blood
    Height
Measurement
      (mm)
	  
Width/length
Ratio
  (# < 1.0)
(2 decimal places)
	Impact Angle
     
    from
Sine Table
	Length/DBH
Ratio
    (# > 1.0)
   (2 decimal
        places)
	    Impact
    Angle
 
 from Dense
      Blood 
  Calculation

	Stain 
  1C
	
	
	
	
	
	
	
	

	Stain 
  4A
	
	
	
	
	
	
	
	

	Stain
  4C
	
	
	
	
	
	
	
	



For all 3 Unknown stains answer the following questions:
1.  Which Impact Angle is the more accurate measurement?              (Sine or DBH Calculation)  
2.   Explain your choice?          Please do not answer this question by stating the degree angle is
                                                            closest to the estimate. That is not a reason. Answer should relate to the shape

[bookmark: _Hlk496526475]Stain 1C      1.

	        2.

 
Stain 4A      1.

                    2.
	

Stain 4C      1.

                    2.

              

                              After estimating a degree of travel and then calculating both 
                              the Angle of Incidence and the Dense Blood Height……. 

When is it more accurate to calculate the Sine Determination of Angle versus the Dense Blood Height Calculation?   






Lab #5     Part B
DETERMINATION OF SURFACE EFECT ON BLOOD SPATTER 
Hold still at each height.  Drip one drop at 90o.  The expectation is the drop should be round.


	
SURFACE 
	height
	
FLOOR TILE
	
PAPER TOWEL
	
CEMENT
	

	
Describe characteristics of each

SURFACE 
TEXTURE
[Hard, smooth
Porous, absorbent,
Textured, rough]
	
	
	
	
	

	

Measure the
Longest length of any
PHERIPHERAL or
SATELLITE
SPATTER
observed
	6ft




3ft




[bookmark: _GoBack]6in


	
	
	
	

	

Measure the
DIAMETER
of the round drop
       or
 the width/length       
DIMENSIONS
if drop is an irregular shape
	
6ft




3ft



6in


	
	
	
	

	

Describe the
  Edge Characteristic  of the drop

[smooth, scalloped,  
     star, spiked,
       irregular]
	

6ft




1ft



6in

	
	
	
	





Lab #5     Part B (continued)


	SURFACE 
	
    FLOOR TILE
	
PAPER TOWEL
	
CEMENT
	

	
Describe the 
OVERALL
EFFECT  the SURFACE TEXTURE had on the shape of the drop? 



Is the stain suitable for spatter analysis?
	
	
	
	

	
What is the
OVERALL EFFECT of the HEIGHT 
On the drop?

Did the size increase/decrease with increasing height?

Describe the relationship between the distance of fall and the diameter of the drop.



Is the stain viable for spatter analysis?
	
	
	
	












































                       
[bookmark: _Hlk40563522]Dense Blood Height Calculation Chart


Greater accuracy in estimating impact angle is possible when blood falls on a non-porous surface 
and dries before the object is moved. This usually permits measurement of what is called the dense 
blood height or “DB” value of the spot. This value is obtained by measuring the height of the darker, 
or thicker, portion of the stain. 


                             
      Overall
Height

14.5mm
14.5mm
14.5mm
14.5mm
14.8mm
15.2mm
15.2mm
16.1mm
16.0mm
      17.0mm
18.5mm
19.0mm
20.0mm
20.6mm
21.2mm
22.6mm
24.0mm
25.5mm
26.0mm

      27.2mm

      30.5mm











      Dense Blood
        Height

14.5mm
11.2mm
9.11mm
7.70mm
6.75mm
6.60mm
6.33mm
6.4mm
6.10mm
6.34mm
6.75mm
6.8mm
7.0mm
6.75mm
6.5mm
6.22mm
6.0mm
6.0mm
6.0mm

     5.2mm

     4.2mm











     Ratio
    Ht./DB

1.00
1.295
1.59
1.89
2.19
2.295
2.40
      2.51
2.62
2.68
2.74
2.80
2.86
3.06
3.26
3.63
4.00
4.25
4.50
4.87
5.24
6.12
7.00











  IMPACT
  ANGLE

      90o
87.5o
85o
83.5o
80o
77.5
75o
73.5o
70o
67.5o
65o
63.5o
60o
55o
50o
45o
40o
35o
30o
25o
20o
15o
      10o









