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Are you stronger than an insect? 

A comparative look at form, function, and strength
Objectives

· To observe the behavior of a common insect

· To carry out an experiment to investigate the strength of an insect

· To see the relationship between strength and body size

· To explore how humans are similar to and different from other living organisms





Background
Bess beetles are also known by many other names, such as Betsy beetle, bessbug, patent leather beetle, and passalid beetle.  They are classified as follows:


Kingdom: Animalia



Phylum: Arthropoda




Class: Insecta





Order: Coleoptera






Family: Passalidae







Genus and species: Odontotaenius disjunctus

Coleoptera is the largest order of organisms, with over 350,000 species.  Other common beetles include fireflies, ladybugs, and june beetles.  Bess beetles have the typical insect body plan: three body segments (head, thorax, and abdomen) and 6 legs.    

· Take a close look at a beetle – can you see the 3 body segments?

· What are some interesting features that you see on the head? 

· Why do you think they are there?  

Their front wings have been modified as a protective cover, known as elytra, which functions as tough shield for their soft wings and abdomen.  Although they do have functional hind wings, these beetles rarely fly.  When disturbed, these beetles make a squeaking noise by rubbing their elytra against their abdomen.  This is known as stridulation and is used for different types of communication, which is especially important since bess beetles live the majority of their life in complete darkness.  

· Can you think of what bess beetles may need to communicate?

Bess beetles are typically found in decaying logs from Texas to Florida and as far north as Canada.  

· Do you think there are bess beetles in your state?

They are important in recycling wood and are considered beneficial insects.  Bess beetles are easy to take care of in the classroom – they need decaying wood and a few sprays of water per week to maintain the humidity.  They are docile – they don’t bite and can’t hurt you.  In this exercise, you are going to use bess beetles to explore the relationship between strength and body size and learn how body structure influences strength.

REMEMBER!!!  These are living organisms.  Care should be taken when handling and during the experiment not to cause stress or endangerment of the insect.  If you think the beetle is overly stressed, place it back in the terrarium and work with another beetle.

Materials
Bess bugs (your teacher will have previously marked them so you will record data for individual beetles)


Scale (the more precise the better)


Paper towel or some material to aid in traction


Various objects of known weights (pennies and dimes are good)


Petri dish


String (waxed dental floss works well)


Tape


Ruler


Timer


Calculator

Data Sheet

Procedure
You are going to see how much weight a beetle can pull by tying a string around its abdomen and adding different weights.  This will not hurt the beetle.  Ultimately, and will be able to compare the relative strength of a human and a beetle.  You can then design your own experiment in order to answer a question of your own.

How to pick up a beetle: The best way to pick up a beetle is to use two fingers placed gently on either side of the body.  The beetle can then be placed on an open palm.  

Intro to Bess Beetles

1. After getting into small groups, select a beetle to use for your experiment and note the color of the mark on its back on your data sheet.

2. Pass the beetle around so that all students in your group can get a close look – they can’t bite or hurt you, just remember to be gentle.

Preliminary Measurements

3. Weigh a Petri dish and record the mass in your data table, then place the beetle in the Petri dish and record the mass, subtract the two to get the weight of the beetle and record on your data table.

4. Measure the length of the beetle and record on your data sheet.

5. Weigh the object that you will use for weights (i.e. pennies and dimes) and record on your data sheet.

Prediction and Hypothesis

6. Make a prediction on the amount of weight that the beetle will be able to pull and write a hypothesis.

7. Remember to be very gentle as you attach the string to the beetle.  First, have one person tie a knot in the string, but do not tighten.  Use a slip knot or other knot that is easy to remove.  Have another person hold the beetle while the string is slipped over the beetle’s head to its thorax (middle section) and gently pull the knot secure. Make sure the string will be easy to remove!  It does not need to be tightened very much. Attach a Petri dish (don’t forget to weigh the Petri dish!) to the end of the string with tape.  The beetle may squeak when you are doing this. See the attached diagram.

8. For the experiment, it will help if the beetle is on a rough surface so that it can get traction.  Table tops don’t work too well, a good idea is to tape paper towels to your desk.

Data Collection

9. Place a ruler next to the Petri dish so you can measure how far the beetle is able to pull the weight.  Add a weight to the Petri dish, start the timer, and allow the beetle to walk (you can stop it at 12 inches).  Record the time, distance, and weight on your data sheet.

10. Gently lift up the beetle and place it at the starting line (or if you have enough room, let the beetle keep going).

11. Slowly add more coins to the Petri dish and repeat step 9 and 10.  The beetle may need to be repositioned, but try not to disturb it too much.

12. When the beetle can no longer pull the weight you add, remove the string and gently place it back into its home.

Data Analysis and Conclusions

13. If there is time, repeat using another beetle and a new data sheet.

14. Complete the calculations and questions on the data sheet.

Now that you know how strong a beetle is – think of a question that could be answered through a scientific experiment.  Some examples are: Can 2 beetles working together pull twice the weight of one beetle?  Can a beetle get stronger over time? If a bess beetle can pull X times its own body weight, can a lady bug pull the same?
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Diagram of for attaching the Petri dish to the beetle.
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