Figure 18.8 Atmospheric Oxygen Concentrations and Body Size in Insects
Paleontologists have long wondered why giant insects are limited to the fossil record, disappearing at the end of the Permian. Given that Earth’s oxygen levels were also much higher during that time period, scientists have suggested that these higher levels of oxygen enabled the existence of these giant insects. In order to test the hypothesis that increased partial pressures of oxygen can result in selection for larger insects, Drosophila melanogaster were exposed to either normal control levels of oxygen given present atmospheric conditions (control) or an increased partial pressure of oxygen (hyperbaric) at the level thought to have occurred during the Carboniferous and Permian. Flies were reared for five generations under these conditions. Both lines of Drosophila were returned to normal control oxygen levels for the sixth generation to avoid any phenotypic differences due to environmentally induced plasticity. The mass of each fly from the sixth generation was determined and compared between the two treatments. Flies from parents exposed to the increased partial pressure of oxygen were significantly larger than the flies from parents reared in control atmospheric conditions. Thus, results show selection for larger flies with increased oxygen, supporting the explanation for the presence of giant insects during the Carboniferous and Permian. One constraint of this study was that increased atmospheric pressure and oxygen concentration were confounded; Dudley and Chai (1996) have demonstrated that these two variables can be varied independently by using combinations of oxygen, nitrogen, and noble gases such as helium and xenon. Using this method, this experiment could be rerun to determine whether increased atmospheric pressure or oxygen concentration is the true cause of increased body size.
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