Figure 41.12 The Costs of Defending a Territory
In the late 1980s, researchers Michael Moore and Catherine Marler at Arizona State University studied Yarrow’s spiny lizards to examine the costs incurred by male lizards when defending a territory. Previous studies had demonstrated that these male lizards defend their territories most aggressively during the fall mating season. To test the hypothesis that testosterone-induced aggressiveness is too costly for Yarrow’s spiny lizards to maintain all year round, the researchers inserted testosterone capsules under the skin of males during the summer and observed their behavior and survival rates. Untreated male Yarrow’s spiny lizards served as controls. The results showed that the testosterone-treated males were more active and exhibited more territorial behaviors than controls. Further, the testosterone-treated males exhibited a higher mortality rate as compared to control lizards. The results showed that 50 days after receiving the implant, only 40 percent of the treated males were still living, as compared to greater than 60 percent of the control males. Together, these results suggest that if Yarrow’s male spiny lizards defended their territory as aggressively in the summer as they do in the fall, it would result in a higher mortality rate. The researchers concluded that this increase is likely due to the enormous amount of time and energy the treated males expended through aggressive interactions with other males. Thus, the cost of defending their territory all year round does not outweigh the benefits of such behavior. Just how much more energy did the testosterone-treated males expend as compared to control males? To answer this question, Moore and Marler measured and compared the amount of energy expended by both testosterone-treated and control captive males using the doubly-labeled water (DLW) technique. This technique was developed in 1966 by Lifson and McClintock to measure free-living energy expenditure in animals. It is based upon the measurement of clearance of radioactively-labeled water from the body. Using the DLW technique, Moore and Marler discovered that testosterone-treated males exhibited a 31 percent increase in energy expenditure as compared to control males. The investigators concluded that this increase is the primary contribution to the higher mortality rate associated with increased territorial aggressiveness in the testosterone-treated males.
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