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Almost 40 percent of the world's populations of lizards are expected to become extinct by 2080 because the earth is warming faster than these populations can adapt.  Reptiles, including lizards, regulate their body temperatures by moving between warm and cool areas within their home ranges.  Even a small change in body temperature can dramatically affect an organism's well-being, like when a person's temperature rises one or two degrees.

"Most models assume that an animal can be anywhere in its environment at any time, which doesn't account for how much energy an animal spends to regulate its temperature. Animals have to move and search for shade, which makes cooling down more difficult when patches of shade are far apart," said Mike Angilletta, a professor at Arizona State University and coauthor of the study.

Sears, Angilletta and colleagues from two other universities tested their computer model with real lizards near the University of New Mexico's Sevilleta Field Station, about 80 miles south of Albuquerque, New Mexico.

Over two summers, the researchers and their students fenced in nine arenas, each 20 by 20 meters square. To mimic the shade of the computer simulations, they stretched equal areas of shade cloth over each arena, but arranged the cloth differently—one big clump of shade, four medium-sized patches of shade or 16 small patches.

Each group of lizards spent two days in each environment, and their body temperatures were monitored through tiny, surgically implanted sensors.  When the lizards were in the arena with one large clump of shade, their temperatures varied 12 percent more than when they were in the arena with four patches of shade, and 10 percent more than when they were in the arena with 16 patches of shade. Thus, more patches mean more careful thermoregulation.

The results corresponded to Sears' computer model. In the simulations, digital lizards experienced nine percent more variation in body temperature when shade was provided in one clump compared to either four patches or 16 patches.  The lizard's behavior is like running across a hot, sandy beach in bare feet to get from a parked car to the cool sands by the ocean.

[bookmark: _GoBack]Raymond Huey, a professor emeritus of biology at the University of Washington said, “It isn't just the relative proportion of warm and cool areas that affects how well a lizard can regulate its temperatures but also how they are distributed in space.”   The spiny lizards in the study regulated their temperatures much more efficiently when they had many small patches of shade, which they could easily reach to cool off, instead one large clump of shade in a wide-open space.
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