
REFERENCE PAGE/TRAINING LAB – SOIL AS EVIDENCE  

 
     NAME___________________________________________ 
 
Background:  A robbery recently occurred at an isolated farmhouse and several thousand 
dollars worth of electronic equipment was stolen.  A neighbor noticed an unusual vehicle in 
the area on the day of the robbery, a light-yellow SUV, and even managed to remember 
part of the vehicle’s license plate number - ___ ___ ___ 3 M 6.  You complete a quick 
reference check over the computer and discover four possible vehicle matches in the area – 
but which vehicle could have been involved?  You then remember the farmhouse had a 
long, dirt drive leading up to the house and you immediately know the perfect forensic 
technique to use.  You collect an evidence soil sample from the farmhouse drive, and then 
collect evidence soil samples from the tire treads and wheel wells of the four vehicles.  Do 
any of the soil samples from the vehicles match the farmhouse soil?  What soil 
characteristics will you look for to help you find a match?  This Training Lab will teach you 
the skills necessary to analyze these soil samples and solve this crime. 
 
 1. You will be trained to analyze a soil sample to determine its characteristics. 
 2. You will be trained to use soil characteristics and match soil evidence  
  discovered on a guilty suspect to soil from a crime scene. 
 
Reference Page – Soil 

*Soil in an area is formed over a long period of time as weathering and erosion slowly 
 breaks down larger rocks and minerals.  Weathering and erosion forces can come  
 from wind, temperature changes, rainfall, running water, ice, chemicals, and mechanical 
 forces. 
*The small rock and mineral particles that make up soil can be placed into three categories 
 based on their size: 
 1. Sand – the largest particles of soil (2mm – 0.05mm in size) 
 2. Silt – medium sized particles in soil (0.05 – 0.002mm in size) 
 3. Clay – the smallest sized particles in soil (less than 0.002mm in size) 
*Soils can have different combinations of Sand, Silt, Clay – which can be observed and 
 used to help identify a soil sample.  Soil from one location may contain more sand, while  
 another location might have little sand and be composed mostly of clay particles. 
*The characteristics of the sand found in the soil can be used to help identify a soil sample. 
 The sand found in soil can vary greatly from one place to another.  The sand can be  
 different colors (depending on which rocks or minerals it came from), different sizes, 
 and different shapes.  
*Different soils have different chemical properties that can be measured.  For example, 
 soil in one location may be acidic (have a pH less than 7), while another location might 
 have soil that is more basic (has a pH greater than 7). 
*Soil also contains various amounts and kinds of Organic Material (decomposing plant 
 and animal remains). 
*Different soils have different Colors (soils come in all shades of red, brown, black, gray, 
 and others).  A soil’s color comes from the kinds of minerals, chemicals, and organic 
 materials it contains.  Color is an important characteristic to help identify a soil sample. 
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*Different soils may also contain unusual objects or materials – such as plant or animal  
 parts that are found only in a particular area, or material like pieces of glass, brick,  
 concrete, or asphalt that might help you identify a soil sample. 
 
Procedures: 

1. In the “Background” section of this Training Lab (see Page 1) you began investigating 
 a farmhouse robbery.  The soil samples you collected at the farmhouse and from the 
 four suspect vehicles are in the lab and are available for your analysis.  Please read the 
 story found in the “Background” section if you have not already done so. 
2. To determine each of the soil sample’s characteristics you will need:  five Soil Texture  
 Tubes with lids, ten small test tubes in a test tube holder of some kind, plastic spoon,
 dropper pipette, beaker of distilled water with dropper pipette, soil separating screen, 
  petri dish, stereomicroscope (dissecting microscope), and a needle probe or small 
  paintbrush to move soil particles when observing under the stereomicroscope. 
3. Before a soil sample can be analyzed properly it must first be dried and the large soil 
 clumps broken up.  The samples you collected have already been dried, de-clumped, 
 and are ready for testing. 
4. The soil samples you collected and will be testing are: 
  Farm Soil – taken from the dirt drive leading up to the farmhouse 
  Vehicle #1 – license number 4T6-3M6 belonging to Sandy Spangler 
  Vehicle #2 – license number 8G2-3M6 belonging to Clay Barkley 
  Vehicle #3 – license number 2L9-3M6 belonging to Josh Silt 
  Vehicle #4 – license number 1W8-3M6 belonging to Luigi McSoil 
 
Soil Texture Test 

Complete the following steps for each of your soil samples: 
1. Place a plastic spoonful of one of the soils in a Soil Texture Tube (remove larger stones 
 and debris from the spoon before placing it in the Soil Texture Tube).  Label the tube  
 with the soil sample it contains and your name. 
2. Fill the rest of the tube with Soil Texture Solution, however, leave some air space at the 
 top of the tube so you can shake up your sample.  The Soil Texture Solution can be found 
 in the front of the room – it contains a special detergent that helps break apart the soil  
 particles. 
3. Place a lid or stopper on the texture tube and shake until the soil and soil texture  
 solution are well mixed.  If some of the soil stays stuck to the bottom of the tube you will 
 need to open the tube and stir with a stirring rod to mix it up. 
4. Let the soil texture tube set for approximately 10 minutes (you can continue on with 
 other tests while waiting) 
5. After approximately 10 minutes you should gently shake the texture tube for about 
 5 minutes, then place the tube in an area where it can set undisturbed for 24 hours. 
 
SOIL TEXTURE TEST – 24 HOURS LATER 
6. After the soil sample has set for 24 hours it is time to observe and measure the different  
 soil particle layers that have settled out.  When moving and observing a tube be careful  
 that you don’t disturb the soil that has settled to the bottom. 
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7. You should notice that the soil has settled to the bottom (ignore any dark liquid or  
 loose particles of material floating above the soil layers).  You should also notice that  
 there are one, two or three different layers of soil that have settled to the bottom (some  
 layers may be thin).  You can usually identify the different layers by their shades of color  
 or their different textures (size of particles).  Decide how many layers you see in the tube  
 (1, 2, or 3) and record these observations in Table 1 “Soil Texture Results”. 
8. If THREE layers are present in a tube the bottom layer will be sand (the largest sized  
 particles), the middle layer will be silt (the middle sized particles), and the top layer will 
 be clay (the smallest sized particles).  Use a ruler and measure the height (in mm) of the 
 sand layer only and record in Table 1.  Measure the height (in mm) of the silt layer only 
 (do not include the sand layer) and record in Table 1.  Measure the height (in mm) of 
 the clay layer only (do not include the sand or silt layers) and record in Table 1. 
9. If TWO layers area present the bottom layer will be either sand or silt and the top layer 
 will be either silt or clay.  Look closely at the particle size of these layers and decide 
 what they are (sand, silt, or clay).  Use a ruler and measure the height (in mm) of the  
 bottom layer only and record in the correct location (sand or silt) in Table 1.  Measure 
 the height  (in mm) of the top layer only (do not include the bottom layer) and record 
 in the correct location (silt or clay) in Table 1. 
10. If only ONE layer is present you must decide if it is sand, silt, or clay.  Measure the 
   height of this single layer (in mm) and record in the correct location (sand, silt, or 
   clay) in Table 1. 
11. Add the heights of each layer in your sample together and record this number in  
   Table 1 “Total Height Of All Layers”. 
12. Use the formula below to calculate the percent of each particle type (sand, silt, and 
   clay) present in the soil sample.  Record these percent calculations in Table 1. 
 
 
 
 
 
 
 
13. Clean up your soil texture tubes by first shaking your samples to re-suspend them, then 
    pour the muddy mixture in the soil disposal container (do not pour soil down the sink).   
   Finish by rinsing and cleaning the remaining soil out of the tubes (once again, please 
   do not pour soil down the sink). 
 
Soil pH Test 
Complete the following steps for each of your soil samples: 
1. Place soil in a small test tube to about 1cm in height (do not add larger stones or debris). 
 Label the tube with its soil sample name. 
2. Use a dropper pipette and add distilled water to fill the small test tube ½ full. 
3. Place your thumb over the top of the test tube and shake for about 30 seconds. 
4. Place the test tube in the test tube rack.  Let the soil settle to the bottom of the tube until  
 the water above the soil becomes clear (or mostly clear).  This may take several minutes 
 (some organic matter may float near the top and never settle out). 

% Of Sand, Silt, Or Clay 
Particles In The Soil Sample = 

Height Of Particle Layer (mm) 

Total Height Of All Layer (mm) 
x  100 
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5. Use a dropper pipette to remove some of the clear (or mostly clear) liquid above the  
 settled soil.  Add this liquid to a new small test tube to a height of about 1cm.  Label this 
 test tube of liquid if necessary so the soil sample it came from can be identified.  You can 
 use the same dropper pipette for all soil samples, however, rinse with tap water between 
 samples to avoid contamination. 
6. Add one drop of Universal Indicator Solution (found at the front desk) to your test tube 
 of liquid and swirl to mix. 
7. Use the color chart provided by your supervisor, or the color scale below, to determine  
 the pH of the soil (match the color of the liquid in the test tube to the chart or scale). 
 You can choose a pH of 0.5 if you think your color is between two colors on the scale. 
  
 
 
 
 
 
 
8. pH is a measure of how acidic or basic a substance is.  If your soil has a pH = 7, then it 
 is neutral.  If your soil has a pH less than 7, then it is acidic (the smaller the number, the 
 more acidic).  If your soil has a pH greater than 7, then it is basic (the larger the number, 
 the more basic).  Record the soil’s pH in Table 2. 
9. Clean your test tubes, however, DO NOT pour soil down the sink.  Pour all soil into the 
 soil disposal container. 
 
Color Of Soil Sample 
Complete the following steps for each of your soil samples: 
1. Describe the color of your dried soil sample (soil samples usually appear a different color 
 when they are wet or damp so they should always be dried).  Is it light brown, medium  
 brown, dark brown, black, white, light red, medium red, dark red, gray, brown-gray,  
 black and gray speckled, etc..  Simply describe how the general color appears to you. 
2. Record your observations in Table 2. 
 

Unusual Material In Soil Sample 
Complete the following steps for each of your soil samples: 
1. Look for unusual materials in the soil (that are not normal sand/silt/clay soil  
 components).  You may find important materials such as:  unusual rocks, plant material, 
 small animal life, or human products – like concrete pieces, brick pieces, rubber pieces, 
 glass pieces, paint chips, plastic pieces, etc..   
2. Describe, in Table 2, any unusual materials you observe in the soil sample. 
 
 

 

 

 

 

 

Red = pH 3   Yellow-Green = pH 7 
Red-Orange = pH 4  Green = pH 8 
Orange = pH 5  Blue/Blue-Gray = pH 9 
Yellow = pH 6  Violet = pH 10 
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Ultraviolet (UV) Light Examination Of Soil Sample 
Complete the following steps for each of your soil samples: 
1. Some minerals and human products will fluoresce (glow) when viewed with an  
 ultraviolet (UV) light.  Find the ultraviolet (UV) light station in the room (WARNING:   
 Wear UV Safety Goggles at this station and NEVER look directly into a UV light source –  
 it can damage your eyes).  Observe the soil sample in a dark area with the ultraviolet  
 light held above the sample.  Describe the level of fluorescence (glowing) you see as: 
  None, A Few Points, Several Points, Many Points, or Large Number Of Points. 
2. Record the results of your UV light examination in Table 2 
 

Microscopic Examination Of Soil Sample 
Complete the following steps for each of your soil samples: 
1. Place a blank piece of white paper on your table.  Pick up about 1/3 of a plastic spoonful  
 of soil sample (DO NOT pick up any rocks, larger pebbles, or debris).   
2. Pour this 1/3 spoonful of soil sample into the Soil Separating Screen while holding it  
 over the white paper.  Gently shake the Soil Separating Screen to move the dried soil  
 sample around.  The smaller particles of soil will fall through the screen and collect on 
 the white paper.  Shake until all the smaller particles have fallen through. 
3. Pour the larger soil particles, remaining in the screen, into a petri dish bottom.  Pour the 
 small particles that collected on the paper into a different petri dish (the lid). 
4. Place the petri dish with the LARGER soil particles on the stereomicroscope and observe.  
 It will be easier to see the soil particles if you place a piece of white paper under the petri 
  dish.  Adjust the magnification and light for a clear view of the soil particles (adjusting  
 the light to shine from “above only” usually give you a better view). 
5. You will most likely see clumps/balls of small soil particles stuck together and sand  
 particles (which look like tiny rocks).  You will be observing the sand particles only –  
 you should completely ignore the clumps of small soil particles. 
6. Find an area in the petri dish where the sand particles are more spread out (or use a  
 needle probe or small brush to spread them out).  Observe the kinds of sand particles  
 that are present in this spread out area.  You might see some sand particles that are a 
  solid, opaque color (that light can’t pass through) and other sand particles that are  
 translucent or clear (light can pass through).  You might also see several colors of sand 
  particles.  You might see blacks, reds/pinks, whites, yellows/browns, or others. 
7. Use the needle probe or small brush to move the sand particles that you see into a pile 
 out of your way, however, as you move them you should also COUNT THEM BY TYPE  
 AND COLOR.  Count them using the following categories: 
  
 SOLID/OPAQUE COLORS – blacks, pinks/reds, whites, yellows/browns, others 
 TRANSLUCENT/CLEAR COLORS – clear, pinks/reds, milky whites, yellows/browns,  
            others 
 
 Count, and record in Table 3, the type and color of the sand particles in the sample as  
 you move them out of  your way.  COUNT A TOTAL OF 50 TO 100 DIFFERENT SAND  
 PARTICLES IN THE SAMPLE BEFORE YOU STOP.  It is easiest if you observe the sand 
 particles, tell your partner the type and color of each, and your partner tallies and  
 records the results in Table 3. 
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8. The different colored sand particles you might see are due to the presence of different  
 minerals.  For example:   
 black sand particles can be due to the presence of a mineral called Hornblend or volcanic  
  rocks  
 opaque red/pink  sand particles can be due to a mineral called Feldspar  
 opaque white sand particles can come from eroded shells or coral 
 Quartz is a common mineral that can be many different colors – including clear,  
  milky-white, translucent red-pink, or translucent yellow-brown. 
9. Record, in Table 3, the total number of all sand particles you counted for each sample. 
10. Use the formula below to calculate the Percent of each different sand particle found in  
   each soil sample.  Record your results in Table 4 – “Sand Particle Percentages”. 
 
 
 
 
 
 
 
 
11. Observe the edges of the large sand particles and decide if they are mostly: 
          Rounded Edges        Sharp Edges        Some Rounded/Some Sharp Edges 
   Record your observation in Table 5. 
12. Finally, weigh all the large soil/sand particles in your petri dish (pour the particles on 
   a piece of paper on the balance).  Record this weight in Table 5.  
13. Remove the large particles from the balance, then weigh all the small soil/sand  
   particles you collected in the second petri dish (pour the small particles on a piece of  
   paper on the balance).  Record this weight in Table 5. 
14. Calculate the “Percent Of Larger Soil Particles” and “Percent Of Smaller Soil Particles”  
   found in the soil sample using the formula below.  Record your results in Table 5. 
 
 
 
 
 
 
 
15. Clean up your lab station – your supervisor will tell you where to dispose of your soil. 
 
Final Conclusions 
1. Complete Table 6 “Summary Of Soil Test Results” to help you determine if any of the 
 Vehicle Soil Samples match the Farm Soil.  Place a dot in a “Vehicle Soil’s” square if its 
 test results were the same, or very similar to the Farm Soil test results. 
2. Observe Table 6 to determine which Vehicle Soil appears to match the Farm Soil.  Neatly  
 mark/label on the table which Vehicle you think was involved in the Farm House  
 robbery. 
3. Answer the Training Lab Questions. 

% Of This Sand Particle 
Type Found In Soil Sample 

= 

Number Of This Sand Particle Type 
Counted In The Soil Sample 

Total Number Of All Sand Particles 
Counted In The Soil Sample 

X 100 

% Of This Soil Particle 
Size Found In Soil Sample 

= 

Weight Of This Soil Particle Size 
In The Soil Sample 

Total Weight Of Both Large And Small 
Soil Particle Sizes In The Soil Sample 

X 100 
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SSOOIILL  AASS  EEVVIIDDEENNCCEE   DDAATTAA  TTAABBLLEESS   NAME___________________________________ 

Total 

Number 

of Layers

Height of 

Sand Layer 

(mm)

Height of 

Silt Layer 

(mm)

Height of 

Clay Layer 

(mm)

Total 

Height of 

All Layers 

(mm)

% of Sand 

In Soil

% of Silt 

In Soil

% of Clay 

In Soil

Farm 

Soil

Vehicle 

#1

Vehicle 

#2

Vehicle 

#3

Vehicle 

#4

Table 1 – Soil Texture Test Results 

pH Color of Dry Soil Unusual Material in Soil
Appearance With UV 

Light

Farm 

Soil

Vehicle 

#1

Vehicle 

#2

Vehicle 

#3

Vehicle 

#4

Table 2 – General Soil Characteristics 
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Blacks
Reds/

Pinks
Whites

Yellows/

Browns
Others Clear

Reds/

Pinks

Milky 

Whites

Yellows/

Browns
Other

Total 

Sand 

Particles 

Counted

Farm 

Soil

Vehicle 

#1

Vehicle 

#2

Vehicle 

#3

Vehicle 

#4

SOLID/OPAQUE COLORS TRANSLUCENT/CLEAR COLORS

Table 3 – Microscopic Examination Of Soil Results – Large Sand Particle Color Counts 

Table 4 – Microscopic Examination Of Soil Results – Large Sand Particle Color Percentages 

Blacks

%

Reds/

Pinks

%

Whites

%

Yellows/

Browns

%

Others

%

Clear

%

Reds/

Pinks

%

Milky 

Whites

%

Yellows/

Browns

%

Other

%

Farm 

Soil

Vehicle 

#1

Vehicle 

#2

Vehicle 

#3

Vehicle 

#4

SOLID/OPAQUE COLORS TRANSLUCENT/CLEAR COLORS
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Farm Soil
Vehicle 

#1

Vehicle 

#2

Vehicle 

#3

Vehicle 

#4

Soil Texture

Soil pH

Color Of Soil

Unusual Material In Soil

UV Light Results

Large Sand Particle  

Color Percentages

Sand Particle Edges

% of Large And 

Small Soil Particles

Table 6 – Summary of soil test results.  Which vehicle’s soil most closely matches  
    the Farm Soil? (dots indicate a close match to the Farm Soil) 

Table 5 – Characteristics of sand particles. 

Sand Particles Have Mostly:

*Rounded Edges

*Sharp Edges

*Some Rounded/Some Sharp Edges

Weight Of 

Larger Soil 

Particles 

(g)

Weight Of  

Smaller Soil 

Particles 

(g)

Total 

Weight Of  

All Soil 

Particles 

(g)

% Of 

Larger Soil 

Particles In 

Soil Sample

% Of 

Smaller Soil 

Particles In 

Soil Sample

Farm 

Soil

Vehicle 

#1

Vehicle 

#2

Vehicle 

#3

Vehicle 

#4
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QUESTIONS – SOIL AS EVIDENCE       NAME____________________________________ 

 
Use your analysis of the Farm Soil Sample and Vehicle Soil Samples to answer  
Questions #1 - #6 
1. Did you discover a Vehicle Soil Sample that you believe is a perfect match to the Farm 
 Soil?  (yes or no) 
    _______________ 
 
2. If you answered “Yes” to Question #1 – Which vehicle contained soil that perfectly 
 matched the Farm Soil? 
     _____________________________________ 
 
 If you answered “No” to Question #1 – Which vehicle (or vehicles) contained soil that 
 was the closest match to the Farm Soil? 
           ____________________________________ 
 
 
3. Which person would you most likely search out as a prime suspect in the farmhouse 
 robbery? (give their name) 
          ____________________________________ 
 
4. List the test (or tests) you considered to be the MOST useful in helping you match the 
 Farm Soil to the soil located on one of the a vehicles. 
 
 
 
 
 
5. List the test (or tests) you considered to be the LEAST useful in helping you match the 
 Farm Soil to the soil located on one of the vehicles. 
 
 
 
 
6. Do you think your MOST useful test list (from Question #4) and LEAST useful test list 
 (from Question #5) would stay the same every time you tried to match up evidence soil 
 samples? (yes or no) 
          ________ 
 
 Explain your answer. 
 
 
 
 
 
 

229



7. Explain how can you tell the difference between Sand, Silt, and Clay? 
 
 
 
 
 
 
8. You complete a Soil Texture Test and find THREE different soil particle layers in the soil 
 texture tube.   
 Which soil particle would be found in the top (uppermost) layer?____________________ 
 
 Which soil particle would be found in the middle layer?_____________________ 
 
 Which soil particle would be found in the bottom layer?_____________________ 
 
9. Describe how soil might be collected and used as evidence at the following crime scenes  
 you are investigating. 
 
 9A. You are investigating the possibility that several horses discovered in a trailer were  
       stolen from a stable 150 miles away.  Describe how soil could be collected and used  
       as evidence in this case to help prove the horses were stolen from the stable. 
 
 
 
 
 
 
 9B. A body has been discovered in a wooded park.  You believe the victim may have been  
       murdered in another area of the park, then moved to this location.  Describe how soil 
       could be collected and used as evidence in this case to help prove the victim was  
       murdered in another area of the park. 
 
 
 
 
 
 
 9C. A suspect has been arrested for murder, however, the victim’s body has not been  
       located – and the arrested suspect refuses to talk.  A search of the suspect’s car turns 
       up a shovel covered with fresh dirt and a pair of muddy boots.  Describe how soil  
       could be collected and used as evidence to help locate the body of the victim. 
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10. You are talking to a rookie C.S.I. agent describing a crime you solved several years 
   ago.  You explain that the crime scene contained a sample of soil and you decided  
   this soil evidence must have come from the suspect’s muddy shoes.  You took a closer  
   look and noticed some sort of plant, animal, or human product material in the soil  
   sample.  You quickly identified this unusual material in the soil sample, and you  
   immediately knew where you should go searching for the person that committed the  
   crime.  Sure enough, this material allowed you to narrow your search down to a more  
   specific location - and within a day you had a suspect in custody.  The rookie is  
   impressed and asks you what you found in the soil, and how it helped you narrow  
   down the location of  your search.  Finish the story below (be creative – there is not one 
    correct answer) and tell the rookie what you found in the soil sample and how it helped  
   you narrow down the location of your search. 
 
 
 
 
 
 
 
 
 
 
 
 
11. Return you thoughts back to the farmhouse robbery you solved in this Training Lab.   
   List any unusual material (plant, animal or human product material) you observed in  
   any of the Vehicle Evidence Soil Samples (list “None” if nothing was observed in a  
   sample).  Then, based on any unusual materials you observed, attempt to describe a  
   general location where you think this soil sample may have come from. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Unusual Plant, Animal, or 

Human Product Material Found 

In Soil Sample

Possible Location Where 

Soil Sample Originated

Vehicle #1 

Soil Sample

Vehicle #2 

Soil Sample

Vehicle #3 

Soil Sample

Vehicle #4

Soil Sample
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