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Integrating knowledge of physiological adaptations
and constraints of animals is crucial for a deeper un-
derstanding of their behavior and ecology (Lillywhite,
1987; Lillywhite and Smits, 1992). For instance, phys-
iological characteristics are often correlated with a
species’ ecology, and, thus, they may act as constraints
on terrestrial activity and habitat use (e.g., Lillywhite,
1987). One such physiological characteristic, evapora-
tive water loss, has long been documented to correlate
with habitat use in ectotherms and may be a con-
straining factor operating on their behavior and spa-
tial distributions (reviewed in Mautz, 1982; see below).
Evaporative water loss (EWL) is the water lost by
evaporation, through the surface of the skin (cutane-
ous water loss) and respiratory passages (respiratory
water loss); EWL does not include body water lost
through excretory processes (Mautz, 1982). Physiolog-
ical variables [e.g., shedding cycle and peripheral cir-
culation (Cohen, 1975), body size (Gans et al, 1968;
Mautz, 1982), and acclimation (Kattan and Lillywhite,
1989)], as well as behavioral characteristics [e.g., activ-
ity levels (Gans et al., 1968), and exposed surface area
and body posture (Cohen, 1975)] are known to influ-
ence EWL in reptiles. Abiotic factors, such as temper-
ature, humidity, and wind speed also may be signif-
icant factors affecting EWL (Cohen, 1975; Mautz,
1982).

Contrary to popular belief, reptile scales are not ma-
jor inhibitors of EWL in snakes (Licht and Bennett,
1972; Bennett and Licht, 1975). Rather, the concentra-
tion of lipids in the epidermal layer appears to be the
single variable most responsible for limiting EWL
(Roberts and Lillywhite, 1980; Lillywhite and Mad-
erson, 1982; Baeyens and Roundtree, 1983). In snakes,
the rate of cutaneous water loss is the major contrib-
utor to both overall rates of EWL and between-species
differences in EWL; the contributions of respiratory
water loss appear to be relatively equal among species
(Prange and Schmidt-Nielsen, 1969; Dmi’el, 1972).
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