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Comparative Respiration in Arthropods
1. When students are placing the CO2 Gas Sensor in the respiration chamber, they should gently twist the probe into the chamber opening. Warn the students not to twist the probe shaft or they may damage the sensing unit.
2. The CO2 Gas Sensor is dependent on the diffusion of gases into the probe shaft. Students should allow a couple of minutes between trials so that gases from the previous trial will have diffused out of the probe shaft. Alternatively, the students can use a firm object such as a book or notepad to fan air through the probe shaft. 
3. This experiment was done using a 709.7 mL “Snap n’ Store” container as the respiration chamber with holes cut for the CO2 Gas Sensor.
4. While a custom-made respiration chamber is used in this experiment, the 250 mL respiration chamber that is included with the CO2 Gas Sensor can be used.
5. A BioChamber 2000 (order code: BC-2000) can also be used as a respiration chamber. A size 6 rubber stopper would be needed to plug the other hole in the chamber.
6. Arthropods can be found at local pet stores or ordered online from a science education supply company.
7. Both scorpions and cockroaches are delicate organisms that can be injured by improper handling. Treat both animals with care and respect. 
· Scorpions are capable of stinging, so always handle them gently with forceps over a safety container that will catch them if they fall. You can clip the tip of the stinger of a scorpion easily using a fine scissors. This makes them unable to sting.
· Cockroaches can be picked up by hand, but take care not to drop them.

8. A standard t-test can be done to compare the respiration rates of insects and arachnids. See the appendix that was provided with this file for how to do the calculations by hand. You can also use a spreadsheet program such as Excel.  
SAMPLE RESULTS
Table 2. Class data for cockroaches
	INSECT

	Measurements

	Animal 
	Respiration rate 
(ppm/s)
	Animal mass (g)
	Respiration rate per second per tissue mass (ppms-1g-1)
	Respiration rate per minute per tissue mass 
(ppmmin-1g-1)

	1
	0.481
	5.446
	0.088
	5.299

	2
	0.168
	3.604
	0.047
	2.797

	3
	0.329
	5.133
	0.064
	3.846

	4
	0.185
	3.618
	0.051
	3.068

	5
	0.462
	3.983
	0.116
	6.960



Table 3. Class data for scorpions
	ARACHNID

	Measurements

	Animal 
	Respiration rate 
(ppm/s)
	Animal mass (g)
	Respiration rate per second per tissue mass (ppms-1g-1)
	Respiration rate per minute per tissue mass 
(ppmmin-1g-1)

	1
	0.104
	4.793
	0.022
	1.302

	2
	0.263
	6.210
	0.042
	2.541

	3
	0.090
	8.338
	0.011
	0.648

	4
	0.191
	6.571
	0.029
	1.744

	5
	0.151
	5.481
	0.028
	1.653

	6
	0.147
	6.541
	0.022
	1.348



Table 4
	Organism
	Mean respiration rate (ppmmin-1g-1)
	Standard deviation
	Standard error

	Insect
	4.394
	1.733
	0.777

	Arachnid
	1.539
	0.624
	0.255



ANSWERS TO QUESTIONS
1.	Answers will vary. Scorpion respiration rate should be much lower than the cockroach respiration rate. From the data provided, the cockroach respiration rate was at least three times that of the scorpions.
2.	It is important to take the weight of each animal in order to control for size. Scorpions are much larger than cockroaches. 
3.	The cockroaches should have a higher respiration rate, indicating a higher metabolic rate, and therefore, a more efficient respiratory system.
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