Learning Science Through Forensics Activities   
Activity #3: The “Body” Farm, Part II: Forensic Entomology
Objectives:

Students learn about the role of insects in decomposition

Students learn about the stages of insect development.

Students learn about insects and their classification.

Time:


3 – 4 weeks

Introduction: This activity can be done in combination with Activity #2 if time allows.  In some cases, keeping a daily log of the rate of decomposition under varying conditions and following the changes in microbial communities that inhabit the decaying tissues may consume all available time. Alternatively, representative insects could be preserved and identified at a later date.

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. The process of decomposition is also affected by a variety of other environmental factors including temperature and humidity. Insect activity, when present on a corpse, is frequently used to approximate the time of death.

 In general, the primary trend is to have dipterans, like the blow flies, involved in early stages with coleopterans, beetles, involved in later (drier) stages of decomposition. Each student group identifies and records changes in insect activity (species present and numbers of insects) over the course of the three to four week investigation. Each group will develop a detailed forensic entomology guidebook for use in solving their cold case (at the end of the course). 
Insect development is an important and fascinating topic and much is known about it because of the economic impact of this large and diverse group of animals.  Students could also explore the hormones involved in the regulation of the developmental process (e.g. juvenile hormone and ecdysone) and how many pesticides and plant defense compounds are designed to interfere with insect development.
Instructor’s Notes: The “Body” Farm, Part II: Forensic Entomology 
Procedures:  The experimental set-up is identical to the one described in Activity #2.  The students will need some additional supplies added to their forensics kits including vials for collecting specimens, forceps, and labels. In the lab, they may need dissecting scopes, magnifying glasses, or lenses to examine their specimens more closely. A sample insect recording sheet is provided.  The sheet assumes that the students have no prior exposure to insect identification and classification and they are provided with a general field guide to the insects, not one that is specialized for forensic purposes. 

Adult flies can be difficult to collect, but students can take advantage of the flies’ persistence in wanting to stay on the “corpse” to lay their eggs.  The students can construct some trapping devices from netting and then transferring to vials or they can always resort to trying to identify the adults in the field using field guides or other aids. Adult flies or beetles can be frozen or killed in a killing jar for easier examination.  

Larvae (e.g. maggots) can be examined live in the lab and then reared to adult stage for confirmation of identification (or as part of Activity #4) or they can be preserved in alcohol for later. Larvae can be reared in small plastic vials with foam tops containing a piece of fresh beef liver and stored in a place where temperature and humidity remain constant. (Warning: these vials will smell; an incubator or other closed system is advisable.) 

Students can use field guides or insect identification cards to identify the species they collect or observe (see Resources below). There are also some interesting web sites that explain how insects can be useful to forensic scientists.  Students can construct a  timeline of insect activity as it relates to other factors (e.g. temperature, humidity, and other environmental conditions).  The availability of a digital camera to record their specimens along with corresponding data will aid in the development of the field guide.
Resources:

Site on forensic entomology maintained for crime technicians and law enforcement personnel, also provides sources for insect ID cards and guides (including for larvae)
http://www.forensicentomology.com/index.html
Interesting case studies in entomology from an entomologist from the FBI:
http://research.missouri.edu/entomology/casestudies.html
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Student Worksheet







Name _____________________________

Section_______________ Date__________







Names of Group Members _____________







___________________________________
Forensic Entomology Unit

Specimen ID Worksheet
Specimen # ___________________

Date Collected _______________________







Date Experiment Started _______________







Time Elapsed ________________________

1. Is the specimen an insect? How do you know? ________________________________

________________________________________________________________________

________________________________________________________________________

2. To what order does this specimen belong? How do you know? ___________________

________________________________________________________________________

________________________________________________________________________

3. Developmental stage of specimen (egg, larva, pupa, or adult)? If larval, which instar (measure length in mm)? ___________________________________________________

________________________________________________________________________

________________________________________________________________________

4. Are you able to narrow down the identification of the specimen further than its order (e.g. family)? Describe the characteristics of the specimen that allowed you to determine this. ____________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Identification Resources:

1) Use insect order key first once you’ve determined your specimen is an insect.

2) Once you have established the order to which your specimen belongs, use the insect guide to narrow down to insect family.

3) You may also want to make use of forensic entomology web sites and descriptions of insects most commonly found on decaying flesh.
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