Learning Science Through Forensics Activities   
Activity #2: The “Body” Farm, Part I: The Effect of Environmental Conditions and Microbial Action on the Rate of Decomposition
Objectives:

· Students will develop and demonstrate their observational skills.

· Students will learn that the rate and nature of the decomposition process is dependent on many environmental variables

· Students will learn about the various tissue types and their relative rates of decomposition.

· Students will learn how to classify microorganisms based on gram negative and positive staining.

Time:
3 – 6 or more weeks (open-ended)

Introduction: Students will observe firsthand how environmental conditions and microbial activity affect the rate of decomposition of dead animal tissues (muscle, skin, and bone). This activity uses pigs’ feet to simulate a body and requires students to develop their observational skills, use some basic procedures to classify microorganisms, and asks them to test the effects of varying environmental conditions on the rate of decay. 
This activity is designed to simulate a body farm which uses human cadavers to study decomposition under various conditions, such as the one developed by the FBI near Knoxville, Tennessee.  At this outdoor facility, cadavers are exposed to varying environmental conditions to better understand how decomposition is affected.  This activity may be used in combination with the other two “Body Farm” activities, which focus on insect identification, activity, and development, to create one large multi-week unit.  
Instructor’s Notes: Creating a Body Farm
Procedure: Pigs’ feet can be obtained from the local butcher shop but may need to be ordered in advance.  Many butchers will have some frozen away and these can be readily thawed and used.  If one overlooks the presence of the hoof, the remainder of the pig’s foot is, in some ways, a good model for the decay of an entire animal like a human because it is composed of tough outer skin, muscle and bone.  It might be useful to the students to study the various tissue types (epithelial, connective, nervous and muscular) before this activity so they can observe which tissue types decay more quickly.

You will need a field or wooded area that can be accessed readily and safely on a daily basis.  It is advisable to choose a location that exhibits some degree of variability in microclimates (open areas, areas covered by vegetation, wet areas, dry areas, differences in soil type or vegetative cover), but it is also possible to artificially create habitat diversity.  Fencing off the area, using 4 foot tall, rolled plastic fencing with stakes can help reduce interference by large mammals that might attempt to consume or carry off the pig’s feet.  Creating cages for each pig’s foot out of plastic coated wire screening (like chicken wire) provides further protection.  The cages should be able to be opened for students access and have large enough holes so that insect activity is unrestricted (if using the other two activities).  They provide another advantage in that the cage can be staked firmly to the ground or attached by wire to another object (like a tree branch or stake).

Students can work in groups or individually for this project.  It works well to have the class as a whole design one large experiment that tests the effects of various conditions on the rate of decay of the pig’s foot.  These conditions may include:

· Fully exposed to open sun and elements

· Partially or fully shaded, protected from the sun

· Partially or fully buried under soil

· Wrapped in cloth or other materials that simulate clothing 

· Wrapped in plastic (as in a garbage bag)

· Covered by vegetation of varying sorts

· In water, either fully or partially submerged

· Above the ground (as in a tree)

As you might assume, it’s not advisable to have too many pig’s feet concentrated in one area as the smell will attract the attention of scavengers and humans. And, it will smell!  (Despite the stomach-churning smell, students unanimously love this activity.) Also, insect activity might “spill over” from one foot to another. It works well to assign a group of 3-4 students to one pig’s foot as there is a great deal of information that can be gathered and processed (particularly if the insect activities are added in.) Because the process of decomposition is affected by a variety of other environmental factors including temperature and humidity, rain gauges and thermometers could be placed at various sites within the body farm and students could gather weather data.  Alternatively, this data could be obtained from the Web.
Forensic kits can be assembled using small plastic toolboxes or lunch boxes.  They should contain a small water-proof notebook and water-proof pens for field observations and labeling, forceps, latex gloves, ruler, swabs for collecting microbial specimens, and labels. A stockpile of supplies in the classroom ensures that students will replenish their kits before heading into the field.  If available, digital cameras can be used to track decomposition.

The rate of decomposition will, of course, depend on the time of year, the region of the country, and the location of the body farm. An instructor may choose to conduct the study for a two, three, six week or longer period.  Longer periods of study might necessitate less frequent visits to the body farm.  Visits may occur on a daily basis for the first couple of weeks and then progress to less frequent rates of observation. If planning to include the insect activities, then it is recommended to conduct the study over several weeks. A typical corpse undergoes several stages of decomposition: fresh, bloat, active decay, and dry remains. Each of these stages is associated with different species of insects and stages of their development and for students to gain exposure to the full range of insect activity might require a longer period of study.
To better prepare students for this experience, it might be helpful to review and discuss basic observational skills and procedures including use of the notebook (dates and times) and the need to hold as many variables as possible constant (including time of day when observations are made).  Since they will be sharing data, it would benefit the experiment as a whole if the students all agree in advance on how the observations are to be made and recorded, samples retrieved and processed, and data analyzed.
Some basic supplies associated with the standard classification of microbes would be useful to this activity. Kits that include gram staining for the identification of bacteria or for identification of molds can be obtained from biological supply companies (such as Ward’s Scientific or at sciencekit.com). Microbes could also be cultured on agar plates for later analysis.
Student Handout

Name ______________________________







Section______________Date___________

Procedure:

1) Set up your cage containing the pig’s foot at its designated location in the body farm.  Stake the cage to the ground or wire to a stationary object and label with group number.

2) Stay to observe for 30 minutes. Record any observations (including the date and the time) and describe your cage site and weather conditions.
__________________________________________________________________

3) Set up a schedule for observation for the next weeks. Do not go to the field site alone, please take another member of the group or a friend. Be careful to close the entrance to the enclosure when finished so we can minimize animal (skunk, raccoon, dog, etc.) activity.

4) For each visit, record the date, time, weather information, and any observations you can make about the state of decomposition and insect and microbial activity. Use all senses to make your observations (including smell). Specimens can be temporarily collected from their cages for better observation, to make drawings, and to determine the nature and extent of decay (use the gloves).  Microbial swabs should be collected on the schedule determined in class.  Be sure to label specimens carefully.  The presence of larvae (maggots) should be recorded as well as to number and location on the foot.
5) Optional: Develop a database for tracking the progress of decomposition for your particular condition.

After completing the pig’s foot observation and data collection period, address the following:

The introduction of a complex food source, such as the pig’s foot, into the environment represents a mini-model of succession.  Different insect and microbial species from the surrounding community will colonize and utilize the pig’s foot at different points in the process of decomposition.  Examine your data to see if you can identify the onset of key stages of this process (when the first maggots appeared, when a certain class of microbes appeared, significant changes in appearance of certain tissues, etc.).  Create graphs that illustrate these changes over the entire observational period.
Compare your results with those of your classmates and draw conclusions about the effect of environmental variables on the various processes involved in decomposition of complex animal tissue.  Can you draw conclusions, for example, about the effect of exposure, the effect of temperature, or the effect of precipitation on the rate of decay?  Under which conditions did decay progress most rapidly?  Most slowly? How might your conclusions be of value to a forensic scientist or crime scene investigator?
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