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for larger body sizes by the next generation of snakes, the 
genetic basis for body size appears to be minimal in com-
parison to the effect of food intake and reproductive energy 
expenditure in females. In fact, the large males that typi-
cally win fights for females may simply be the older males 
of the population, since body size is affected more by cu-
mulative food intake than genetics. Furthermore, it may be 
advantageous for females to be small, since smaller females 
have lower metabolic rates, and, therefore, may gain weight 
more quickly between reproductive bouts and reproduce 
more frequently, leading to a higher lifetime reproductive 
success (Beaupre and Duvall, 1998; Beaupre, 2002). When 
faced with increases in food availability, females are able to 
grow quickly (Taylor et al., 2005); we therefore maintain 
that SSD in rattlesnakes is primarily phenotypic plasticity, a 
facultative phenomenon that allows the snakes to maximize 
their fitness in response to environmental pressures.

Ideally, the best evidence for a hypothesis about the 
evolution of SSD shows how a specific gene product or set 
of gene products interacts with environmental factors to dif-
ferentially affect male and female growth and body size. 
However, few studies are actually able to show the entire 
link, from genes to physiology to phenotype. A recent study 
on dogs showed that male-larger SSD results from a com-
plicated interaction between body size genes on autosomes 
and the X chromosome (Chase et al., 2005). The authors 
conjectured that this interaction resulted in differential ex-
pression of the IGF-1 gene in males and females, suggest-
ing that males might, therefore, produce more IGF-1, and 
thereby grow larger than females. Should this prediction be 
true, this would constitute one of the first examples of a 
gene to physiology to phenotype link for SSD. Although 
we cannot provide such a link in our studies of rattlesnake 
SSD, we can highlight the fact that we have shown the in-
teraction between energy balance and food availability in 
the environment to be an extremely important mediator of 
SSD in one rattlesnake species. Rather than simply assum-
ing that sexual selection is the primary force responsible 
for the sex difference in body size because males fight for 
females, our experiments show that body size and SSD are 
determined primarily by sex differences in energy balance 
in a food-limited environment. 
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