Forensic Soil Sampling

Introduction:  

            The badly beaten body of a freshman has been dumped at Putnam Hospital Center.  A PHC staff member found this body while going outside on break.  The staff member quickly summons help and the injured teen is treated.  Carmel Police have been called in to investigate this crime.  They have enlisted our help, as the area’s forensic science unit, to help solve this mystery.  The authorities want to find out who beat this young student; but first we have to determine where the crime was committed.  We have been collecting samples of soil from the Mahopac area for the past few days. We have been meticulous to follow correct sampling guidelines, and to properly label and indicate on the map exactly where this sample was taken.  Remember, the results of a soil sample test can be no better than the sample you have obtained.  

Materials:

map of Mahopac, New York

clean specimen containers or plastic bags

magnifying lenses and stereo microscopes

a trowel, shovel, for digging and/or a core sampler

Soil Texture

            The texture of soil depends on the amount of air and water the soil can hold.  Vegetation needs lots of both.  Just by analyzing the soil from the victim can help us narrow what areas in the different section of Mahopac we should be searching in.  Large soil particles don’t allow for close packing and therefore provide the space for air and water to travel to reach a plant’s roots.  Fine particles packed tightly permit much less perculation of these necessary ingredients for plant survival. If the subsoil is still loose large particles, the plant will not get enough water since it will run off.  If the subsoil is of a finer grain, it will be able to hold a tremendous amount of water.  

1)  Examine same of your sample in it’s original condition and another potion after it has dried in the chemical oven over night.

2) Add a small amount of surfactant solution (dish soap in our case) to a test sample in a test tube.  Stir the mixture thoroughly for a few minutes.  Let the sample sit in the rack overnight.

3) On the following lab days, cautiously decant each layer into a separate test tube for visual analysis.   Mark the size of each layer with a grease pencil on the original test tube.

4) Estimate, as closely as possible, the volume of clay, sand, and silt as well as other ingredients in your sample.  Dry each sample in the oven or an evaporating dish to determine the % composition by mass of each soil type in your sample.

5) Using the graph below, plot your results and determine the classification of your soil sample.

Soil Acidity

            The amount of acid and base in a soil sample determines the availability of many nutrients for plant growth.  The pH scale is used which ranges from a pH=1 for extremely acidic to a pH=14 for extremely basic with 7 being neutral.  Distilled water should have a pH of 7, while vinegar is about 4 and soap is at a 10.  Blood has a critically small range of between 7.35 and 7.45.  We should ask questions in our sampling area about fertilizer applicationon or near our site. Rain runoff may have carried some down.  Most plants want a pH range from 5.5 to 6.5.  Low pH soils are treated with lime ( Ca or Mg compounds) whereas high pH soils are treated with sulfur or aluminum sulfate.  

1) Place a small amount of our sample in a test tube with some deionized water and agitate. 

2) Test the sample with Red and Blue Litmus as well as hydrion paper.

Microscopic Organisms

            Make a solution of your sample again with deionized water.  Prepare a slide of this water slurry using a dropper pipette and cover slip.  Draw and identify an organisms present.

Sedimentation rate

            Again using the water sample mixture, time how long it takes for each component of the soil to reach its ground state spot.

Anything else about your sample that the group needs to know about???

Now go to the control and perform the same tests on those,

I will be testing for trace elements and sharing (and posting) the results with the class.

