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A Plain-bellied Watersnake Going for a Swim

Coping With Summer Heat
When You’re “Cold-Blooded”
“It’s really getting hot” I said as we waded through shallow pools
under a blistering sun. The white limestone reflected sunlight back
up from the ground, making a sort of natural oven with heat radiating from all directions.
“Yeah,” my friend answered, “Where are the deeper and cooler
pools in this creek?” Not only was it a fairly shallow creek, but the
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sun was also drying the pools and making them shallower. As a result, the water in some places was getting close to the temperature
you would want for a good soak in the bathtub.
There we were, making our way along a very hot creek while trying
to maintain our optimum body temperature of 98.6˚F. Our bodies
have a very narrow range in which they can work well, so we have to
have ways of warming when it’s cold and cooling when it’s hot. We
are endotherms, meaning that we generate body heat to keep
warm and use other strategies to keep cool, maintaining a nearly
constant temperature. Getting too hot may result in “heat exhaustion,” with such symptoms as dizziness, nausea, and feeling faint. If
we get even more overheated, our body’s ability to regulate tem-
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Coping With Summer Heat When You’re “Cold-Blooded” (continued)
perature may fail so that we stop sweating, become very

In the mild Texas winters, the snake could have been ac-

hot, and may die. In the field on hot days, we need to be

tive from time to time on warmer days. Early in the morn-

careful to bring water and make use of shade and rest so

ing, that snake might poke its head out from its hiding

that we avoid heat illnesses.

place and into the sun, to begin warming. The snake
would be cool – not dangerously cold but cool enough

So what about the snakes, turtles, and frogs we were
looking for? Can they suffer from the heat? Absolutely!

that it might be sluggish in hunting and unable to shift

Reptiles and amphibians are ectotherms,
meaning that they generate little heat
within their bodies and their temperatures tend to match their surroundings.
They can do OK within a range of temperatures, but they cannot function well if
their body temperature gets outside that
range. And if it is too hot or too cold, they
will die. How do they manage to stay
within a certain range of temperatures if
they are “cold-blooded”?
Let’s look at one of the water snakes living in that creek. While it could hunt and
move about easily in the morning when
the temperature was in the 80s, later in
the day it would make more and more

Plain-bellied Watersnake—a common and non-venomous snake

use of shelters from the heat. As the rocks
became hot to the touch, the snake could find spaces underneath some of the bigger rocks where it was cool. Although it could not sweat in order to cool off, its body
would lose heat to the cooler underneath side of the rock.
Back within its best temperature range, the snake would
venture out to one of the pools and hunt for fish, but the
pool of warming water and the bright sunshine might
gradually drive the snake’s temperature back up. At some
point it might find a ledge along the edge of the water, or
a tunnel back into the cool earth, escaping the heat again.
During the hottest part of the summer, the water snake
may rest within such tunnels or deep crevices throughout
the day, coming out only at night to hunt food.

into high speed to get away from a predator. As the sun
warmed the snake’s head, the circulating blood would
carry heat to other parts of its body until it warmed
enough to emerge into the sun. The little reptile might
flatten its body, exposing more of its surface to the sun
and warming further. In this way, it reaches a temperature
that still might feel cool to us, but would be warm enough
to move quickly and use its reptilian brain to interpret
cues in its environment and decide where to go and what
to do.
Reptiles have a variety of ways to regulate their temperature, including using the sun to warm themselves and getting away from the sun to cool. Some snakes shiver (use
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Coping With Summer Heat When You’re “Cold-Blooded” (continued)
muscle contractions) to raise body temperature just a little ty, and they can use sunlight and warmth from their surbit while coiled around a clutch of eggs. Some reptiles

roundings to maintain a workable body temperature. Our

can shift their color to become darker and absorb more

water snake used the sun to raise its temperature when it

sunlight. Once warmed, they may shift to a lighter color

was active, and when inactive in a shelter it did not need

so that more of the sun’s energy is reflected away. If they

to use its internal energy reserves because it did not need

become stressed in extreme heat, many reptiles may

to stay warm. During nighttime activity it still indirectly

pant, bringing cooler air across the moist tissues of the

made use of the sun’s energy, getting warmth from the

mouth and losing some heat that way.

rocks and water that were warmed by the sun the previ-

Even though reptiles have a number of creative ways to
regulate their temperature, they are still limited in what
they can do during very hot or cold times and must rely

ous day. A human might need ten times more energy
than the water snake, meaning that the reptile can get by
on much less food than the mammal.

on environments that offer lots of shelters and places to

As we finished our day at the creek, we turned a big rock

warm up. Is there anything good about being an ecto-

and found a Plain-bellied Watersnake coiled beneath. He

therm? Does cold-bloodedness have some advantages?

was not pleased about being caught and examined, and

The answer is definitely “yes.” Think about the energy that he let us know just how displeased by the usual tactics of
is required for our bodies to do what they do. Muscle

biting and discharging musk (they are nonvenomous and

movement takes energy, as does the activity of all the in-

the bites just leave small scratches; the musk, however, is

ternal organs. Our bodies are like little engines that are

a bad smell that stays with you much longer than the pain

constantly breaking down the food that we eat in chemi-

of the bites!). Knowing how hot it was, we replaced the

cal reactions that provide us with energy. These chemical

rock and made sure to release the snake back into his

reactions are our metabolism. As endotherms, our en-

cool refuge. Even a bad-tempered water snake should

gines are running at a pretty high rate all the time be-

not have to flee for its life over hot limestone rocks.

cause we not only need energy for activity, we need it to

(This article first appeared in the July, 2013 issue of “Frog Calls”)

maintain our internal temperature. Reptiles, amphibians,
and other ectotherms use food energy primarily for activi-

A book about field herping in
Texas, with stories of travels to
the Big Bend, Rio Grande Valley,
Big Thicket, and other places,
Available at Amazon, Barnes &
Noble, and at bookstores. (Texas
A&M University Press, 2018)
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You Can’t Fly With Floppy Wings
It would be great to be able to fly! Have you noticed how

Look at the two drawings below. Both of them need for

wings work, for those animals that can fly? How do they

you to draw in something that would help make the wing

do it? What if you took two pieces of paper, held them

strong, not floppy. After you draw in what’s needed, you

out, and flapped them like wings? That wouldn’t work so

might color the rest of the picture. Make it beautiful!

well, right? They would just flop up and down. Real wings
have to push against air when they are flapped. They

(The upside-down box at the bottom contains extra hints!)

have to be strong.

A bird’s feather—can you draw what’s missing?

A dragonfly—look at the wings. What makes them strong? Can
you draw in what’s missing? You might want to look at a good
photograph of dragonfly wings first!

A dragonfly’s wings are made up of thin, clear membranes supported by a network of veins that help hold
the wing’s shape. The veins look like little dark lines.
Hints: A bird’s feather has a shaft through it that helps
keep it from bending. Just start at the quill (the pointed
end) and draw the shaft down the length of the feather.
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What Flies? I Mean, What Animals Fly?
What animals can fly? (The title, just above, contains your
first hint.) How many kinds of animals can you name that
4. _________________________________________________
are able to fly? See if you can name at least eight of them.
Write them in the blanks below, and then check out my
list in the box below.
5. _________________________________________________
1. _______________________________________________

6. _________________________________________________

2. _________________________________________________

7. _________________________________________________

3. _________________________________________________

8. _________________________________________________

What animals fly? Let’s start with bats, that fly at night looking for insects to eat (a few kinds drink nectar from flowers or eat fruit). Next
we can list birds, since most of them—but not all—can fly. Then we can list dragonflies, mosquitos, bees, wasps, flies (remember the title
above: “What Flies?” - those flies!), and butterflies. There, that’s eight of them! We could also mention moths, some grasshoppers,
some beetles and bugs, and a few other insects.
Oh yes, there’s also the flying squirrel! But they can only glide, using a flap of skin that stretches from wrist to ankle. There are a couple
of reptiles that can also glide through the air, such as the flying snake and the flying dragon lizard. We might not want to list those,
though, because they can only jump into the air and sail by spreading their ribs out to catch the air. Same with flying fish, which jump
out of the water and can sail for some distance on wing-like fins.

Coming in September!
This book was originally scheduled for release in May, 2020,
but was delayed by the pandemic. It now has a release date
of September 2, 2020.
(Texas A&M University Press, 2020)

When I wrote this, I wanted it to be the kind of book I
would have wanted to read when I was about 13 and
just learning about reptiles & amphibians. I write about
the everyday lives of our native herps in various places
like the creek, the woods, the prairies and deserts.

Michael Smith is a naturalist who has lived most of his life in North Texas. He has given talks on herpetology, led
nature walks, and served as an officer in herpetological societies. He has written for Texas Parks & Wildlife Magazine, co-authored the book Herping Texas, and has a second book expected in spring, 2020. He also works with
children and young people as a licensed Psychological Associate. He blogs at www.livesinnature.com and is on
Facebook (@LivesNature). He can be reached at livesinnature@outlook.com.

