Learning Science Through Forensics Activities   
Activity #4: The “Body” Farm, Part III: The Effect of Temperature on the Rate of Insect Development
Objectives:

Students will learn about the effect of temperature on insect 




development and on processes in general.




Students will further develop their graphing skills.




Students will learn about the concept of Q10 and be able to

determine the relative temperature sensitivities of different fly species.

Time:  

2 weeks (depending on the temperature and the starting stage)

Introduction:  Students will observe and test the effects of temperature on insect development and apply this information to forensics. This activity may be performed in combination with the other two body farm activities (Activities 2 and 3). It can also be conducted as a stand-alone activity in the case where it is impossible to construct a body farm due to space limitations or because of season (too cold for larval activity). If used in combination with the other body farm activities, maggots collected from the field can be reared in the lab under varying temperatures.  Otherwise, they can be ordered from biological supply companies.
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 (primarily beetles and flies) and stages of their development. The presence of these various species and their stage of development can be used by a forensic entomologist to approximate the time of death.

Instructor’s Notes: Rearing Beetle and Fly Larvae in Captivity for Testing the Effect of Temperature on the Rate of Insect Development
Procedure:  In the previous activity (Part II), representative samples of the larvae present on the pig’s foot were measured and identified by the students either in situ in the field or samples were collected, perhaps preserved, and brought back to the lab for identification and analysis. For this activity, the samples should, of course, not be preserved.  Once larval lengths have been recorded along with any identifying characteristics, the maggot can be reared to an adult.
To rear larvae to adult form, they can be placed with a defrosted liver cube in a plastic vial with foam top (or even Styrofoam cups with holes poked in the lid), labeled with the date and time, and placed in a temperature controlled environment.  Two different temperatures that differ by 10 oC (e.g. 15 oC and 25 oC) are ideal, particularly if the students are going to calculate Q10 values (see below). If not using temperature controlled incubators, then be sure that the vials aren’t drying out, nor should they be allowed to get too wet. Once adult stage emerges, the students can confirm their previous species identification.  The stages of insect development for almost all of the beetle and fly species found on decomposing flesh are: egg, larva, pupa, and adult.

Emergence of the adult form should not be the only marker of the rate of development.  Students can also examine the cultures daily, measure larval length, identify larval stage, and the onset of pupation and record these data. In the event, the adult stage isn’t reached, the students still have data to work with.
Students can be prepared for this activity by learning about development, in general and in insects specifically (e.g. holometabolous development), and by a discussion of temperature-dependent processes. Depending on the number of larval species available for study, students can calculate a Q10 value for development for each of the species as a means of comparing temperature sensitivities.  
Purchased larvae can be used as well for this activity. Sarcophaga (blow fly) larvae can be obtained from Carolina Biological Supply.  In this case, it would be best to follow the rearing protocols provided by the supplier. 
As with the previous body farm activities, it may work best to have the class engage in one large experiment in which each group collects and contributes a portion of the database, then the class can decide as a whole how best to proceed with data analysis and graphic representation.
In-Class Activity: Forensic Entomology Part II: Determining the Effect of Temperature on the Rate of Development of those Insect Species (Coleopterans and Dipterans) Important to Forensics

Student Handout
Name ______________________________







Section______________Date___________

Forensic Entomology Part II: Determining the Effect of Temperature on the Rate of Development of those Insect Species (Coleopterans and Dipterans) Important to Forensics
Instructions:  Follow the protocol for rearing larvae as described by your instructor and record measurements in your lab notebook.  You need to start with larvae that are all at the same stage of development, i.e. the same instar and preferably from the same “corpse”.  Measure lengths of the larvae at regular intervals and try to identify instars as well as the onset of pupation as development proceeds.  In this way, you may still have some useful data to analyze even if your larvae do not make it to adulthood
Record the average time (in hours or days) it took the different larval species to develop for the different temperatures tested in the table below.  Divide each of these values into 1 and record in the table. (This converts the time into a rate, i.e. the faster the rate of development, the higher the number.)
The Q10 value indicates how much change occurs in the rate of a physiological process when the temperature is increased by 10 oC. A Q10 value of 2 means the rate doubled with an increase of 10 oC.

To calculate the Q10 value:
rate at T + 10oC


Q10 for rate of development  =    
rate at T oC

	Species #1
	Time in hours or days
	Rate 

(1/ time)
	

	T oC = 
	
	
	

	T + 10 oC =


	
	
	Q10 = 

	Species #2
	Time in hours or days
	Rate 

(1/ time)
	

	T oC = 
	
	
	

	T + 10 oC =


	
	
	Q10 = 


Do you observe a difference in the Q10 values for the two different species?  How might your explain any observed difference or lack of difference?
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