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Reptiles phylogenetically represent the first vertebrates to become truly terrestrial. In

this study we have compared cutaneous and respiratory water loss in two species of turtles, two

- species of lizards, and one crocodilian, which represent three different evolutionary lines. We

found large differences in both cutaneous and respiratory water losses which seem correlated
with the environments in which these animals usually live.

oEvaporation was estimated from weight loss of the animal with a correction for weight

loss due to metabolic loss of carbon. Urine and fecal losses were either prevented by taping or

measured by cannulating the cloaca. Weight loss from the head (pri.nqipalliy respiratory tract)
and from the rest of the body (skin) was measured separately By keeping the body in a
polyethylene bag (thickness, 0.1 mm), containing a desiccant to prevent possible diffusion loss
of water, wh}ch was sealed around the neck with adhesive tape. Water loss from the head was
obtained by placing the animal in a plastic chamber, passing dry air slowly over the animal, and
then determining the weight loss. By subtracting the loss-of carbon (CO, estimated from the
metabolic rate) and the water loss from the skin of the head (using the mean rate of cutaneous
water loss determined separately), respiratory water loss was obtained.

Cutaneous water loss was determined as the difference between total weight loss and
respiratory water loss as obtained in alternate experiments on the same animal./ oThe surface

area of the animals was calculated from the equation: area (cm?) = 10 body weight (grams).

Oxygen consumption was determined in an open system where air was passed over the aniinals
at a constant rate and change in partial pressure of oxygen was determined with a Beckman
paramagnetic oxygen analyzer. After an equilibration period of 1 to 3 hours, values were
recorded at 15-minute intervals for 1 hour, and the mean value was used.

Total water loss varied considerably in the different reptiles. For example, water loss
per surface area was 19 times as high in the crocodilian Caiman sclerops as in the desert lizard
Sauromalus obesus (Table 1, column a). The figures represent total weight loss (excluding
excreta), but subtraction of metabolic carbon (about 0.5 percent of the total in Caiman and about
10 percent in Sauromalus) would not materially change the relation. In all species examined,
water loss shows a conspicuous correlation with habitat, decreasing drastically with increasing

aridity.
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The importance of water loss to an animal is perhaps more evident if we consider the
loss that is sustained over a 24-hour period. Calculated as the percentage of body weight
evaporated per 24 hours, the figures (corrected for metabolic carbon) would be: Caiman 11.5,
Pseudemys 2.0, Terrapene 0.9, Iguana 0.8, and Sauromalus 0.3 percent. While the Caiman lost
one-tenth of its body weight by evaporation in a day, it would take Séuromalus about __(A)
days to reach the same degree of dehydration. Respiratory weight loss also shows a trend
correlated with the habitat of the animal. However, it seems more meaningful to relate
respiratory water loss to oxygen consumption because evaporation from the lungs should
increase with increasing oxygen consumption (Table 1, column ).

Respiratory water loss of reptiles is surprisingly high as compared to that in mammals.
Only in the two lizards is it similar to the figure for man, whose respiratory evaporation is about
0.85 mg of H,O per milliliter of O,, and to the range of total evaporation in a variety of small
nonsweating rodents where it may be as low as 0.5 mg of H,O per milliliter of O,.

Cutaneous water loss also decreases successively with aridity of the habitat. In the
crocodilian Cairnan sclerops, cutaneous water loss was of an order of magnitude about
one-third of the water loss from the skin of amphibians. This is surprising in view of the
common belief that the skin of reptiles is essentially impermeable to water.

The role of cutaneous water loss in total evaporation from these reptiles is given in the
column of Table 1. It is astonishing to find that in all the reptiles that we examined
cutaneous evaporation was two-thirds or more of the total evaporation. At a‘\higher temperature
respiratory evaporation can be expected to increase because of increased metabolism and
because warm air can contain more water vapor. Cutaneous evaporation should also increase and
was found to do so in about the same proportion as the increase in vapor pressure.

({8 : P. J. Bentley, Knut Schmidt-Nielsen, Science 151:1547-1549 (1966) &£ ¥ &%)
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Table 1. Respiratory and cutaneous water loss in various reptiles in dry air at 23°C.
Results are expressed as means = S.E.
Column a Column b | Column ¢ | Column d | Column e Column f Column g
Number Body Total weight Oxygen Respiratory Cutancous
of weight loss consumption
aba - (g / exi®’ dag) (ml/g/day) Weight Weight Water loss | Water loss Water loss
loss loss (mg/ml 0;) | (mg/cm*/day) | (% of total)
(mg/g/day) | (mg/ml O,)
( BYEH1 )
8 124 37.7+2.11 1.8+0.05 9.6x1.2 53+0.91 4.9 32.9+2.45 87+2.1
Pseudemys scripta
6 600 15.8+1.70 0.9£0.12 | 4.3£0.48 4.7%£0.88 4.2 12.2+1.44 78+2.7
Terrapene Carolina
6 305 7.2%£0.31 0.6+0.05 |2.6+:0.29 4.6+0.53 4.2 5.31£0.41 76+3.4
Iguana iguana
8 124 6.71£0.41 2.6+0.36 (3.4+0.48 1.3%+0.21 0.9 4.81£0.50 72£4.3
' ( BYHE#2 )
6 134 2.0£0.168 1.2£0.96 [ 1.1£0.05 0.9%+0.08 0.5 1.3+0.10 661+2.0
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