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The Greater Short-horned Lizard

It’s late April, and a tiny predator is on the

hunt. Measuring 5.5 centimeters and weighing
barely 10 grams, this male lizard has just come

up from underground, where for months he’s
endured temperatures as low as minus ten degrees
Celsius. Equally remarkable, he will survive
summertime ground temperatures of between 40
and 65 degrees Celsius. His name is Phrynosoma
hernandesi, the greater short-horned lizard.

Often called the “horny toad” because of his
wide, flat body, brown grey camouflage and horny
protrusions, he’s easy to miss in this vast and
imposing landscape.

Saskatchewan and Alberta’s only lizard has
fascinated Dr. Nick Cairns for years. A biologist
and Curator of Non-avian Vertebrates at Royal
Alberta Museum, Nick has studied the horned
lizard in Grasslands National Park and in southern
Alberta. The landscape is dominated by buttes
and coulees, an undulating arid environment

of unique and austere beauty. “This is about as
far north as you will find horned lizards,” Nick
says, "although they are found all the way south
to Durango, Mexico, in at least six groups, with
some morphological variations."

Many elements limit a species’ natural range:
food sources, the presence of competing species,
predators, physiological tolerances of heat or
cold. In the case of our horned lizard, at least in
these northern ranges, one limitation is the soil
they burrow into. Bearpaw shale is a crumbly
grey soil—formerly ancient seabeds—which
happens to be perfect for digging into for winter
protection. “The rule of thumb seems to be that
where bearpaw shale exists, you are more likely to
find horned lizards,” says Nick.

It's not the only soil they can live in—in southern
climes they don't require the same sub-zero
protection. Last November, this male lizard chose
just the right spot to escape from the prevailing
northwest prairie winds. “If you walk around
some of the buttes,” says Nick, “the snow can be
ten feet deep in places. The western slopes are

> Horned lizards give birth to 8 to 13 live young; each neonate
is just under a gram and about 27 mm in length.

» The Short-Horned lizard is well armoured with bony
protrusions, and perfectly camouflaged to match the dry soil
and grassland environment.
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usually bare, but the southern protrusions and
eastern slopes catch the snow.”

These snow-covered protrusions provide ideal
insulation for burrowing lizards. This little
lizard might have dug down only seven to ten
centimetres deep—a depth historically logged
at minus 10 degrees Celsius. So how did he
survive? “They appear to be freeze-tolerant,”
says Nick. “In our research we've seen them
apparently exposed to freezing temperatures and
they seem to survive it, although no one has
ever documented cryoprotectants in this species
under controlled conditions. Cryoprotectants
are substances that prevent the production of
crystals in the cells. That’s how chorus frogs,

for example, known to have cryoprotectants,
tolerate those low temperatures.”

In April, the air temperature is cool but the
ground temperature can be quite a bit warmer.
One might think burrowing would also be an
excellent strategy to escape the heat, but the
horned lizard will instead regulate his internal
temperature by dodging in and out of the shade.
Throughout the summer and early fall, the
lizard will shuttle back and forth, constantly
feeding, in what Nick calls the wonderful ballet
of survival.

At present, our male lizard is on the alert for

a female. The males come up about a month
before the females. The female, when she
appears, will be twice his size. Courtship will
consist of him tugging at the fold below her
jaw, and dragging her around. “It looks quite
antagonistic,” Nick admits, “but there must be
some cooperation—she’s so much bigger than
him.”

There will likely be several males competing for
the female’s attention. “She’ll probably tolerate
them for a short time,” says Nick. “By late May,
if a male approaches her, she’ll be pretty quick to
see him off.”

<« (Top) Several males that are much smaller than the large
female vie for her attention during the May breeding season.

<« (Bottom) Blending perfectly with the ground cover, the
Horned lizard darts in and out of the shade to regulate its body
temperature.

> (Top) This Horned lizard is the victim of a shrike, a grassland
bird that specializes in skewering its prey on thorny buffalo
berry bushes or—here—a convenient barbed wire fences.

> (Bottom) Spot the Horned lizard? It's perfectly adapted to
its environment. Credit Judith Wright



The Greater Short-horned Lizard

Once the female is pregnant, she’ll feed
voraciously, and at a certain point she’ll be so full
of babies her weight will double. Female horned
lizards give birth to live young, a brood of usually
between 8 and 13 neonates. Each will be just
under a gram, and about 27 mm or an inch long.

“The young are completely independent, ready
to eat right off the hop,” says Nick. The horned
lizard’s main diet is ants—and they’re everywhere.
If you watch a horned lizard for more than 30
minutes, you'll definitely see it eat—unlike many
snakes that might eat once in a week or less.
Over the summer, they look for some variation
in diet, for example spiders and grasshoppers.
Grasshoppers are a good source of fat. By late
summer, grasshopper “tobacco juice” will be
tattooed on the short-horned lizards’ underjaws.

Our male, in the course of filling his wide belly,
will have to avoid becoming food himself.
Horned lizards fall prey to a variety of predators—
foremost hawks, merlins and shrikes. “Shrikes
usually kill juvenile or male lizards because
they’re smaller than the females,” says Nick. “You
might see them pinned to buffalo-berry brush,
but the 50 or 60 I've counted were mostly on
barbed wire fences that cross badland habitat.”

Snakes, in particular the racer and the garter
snake, will also prey on horned lizards. One
species of carnivorous mouse, the northern
grasshopper mouse that lives across the northern
great plains, also eats lizards (the mouse, as Nick
describes, is about the same length as a house
mouse but twice the mass. “You can hear them
howling at night if you go out on the prairie dog
towns—a high-pitched squeal”).

Although Nick has never himself observed canids
kill horned lizards, coyotes and foxes are well-
documented lizard predators. The horned lizard
uses a unique evasion strategy to avoid become
canid lunch—one of its most startling features is
the ability to shoot blood from the eyes.

“The evolutionary origins of blood-spurting
eyes in lizards is the postocular sinus,” Nick
says, “The working hypothesis is that the lizard
shunts blood into the sinus behind its eyes,
which allows the head to swell and crack the
dead skin off (a process called moulting). What
horned lizards have done is co-op that blood
shunting and swelling ability, and to really build
the pressure up in that sinus to the point where
blood essentially ruptures at the edge of the eye
and shoots blood.
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“With a somewhat directional
stream,” he adds.

Aimed at the mouth or eyes of the
fox or coyote, this blood stream may
deter the predator. Evidently, canids
have a distaste for lizard blood.
“When they get the blood on their
face or eyes, they wipe their face on
the ground. They definitely do not
like it.”

Interestingly, this blood-shooting
technique is not something they use
to escape from other predators, like
snakes or birds. For these, the lizard
just puffs itself up and stands on its
toes, to appear larger. Sometimes it
works.

In terms of locomotion, horned
lizards are relatively slow due to their
wide bodies and big bellies. (There’s
not much nutrition in an ant, Nick
elaborates, so lizards need a lot of
them, plus a big storage tank). And
since they aren’t built for speed, they
need to be well camouflaged. “You
generally won't see a horned lizard
until it moves,” he says.
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In addition to the hazard of
predation, there are many other
threats to this tiny lizard. Habitat
degradation is one, such as roads
that run through the lizard’s habitat.
Deterioration of habitat is another
risk. If animals don’t graze the range
regularly, or if fire doesn't come
through periodically to renew native
grasses, invasive species may replace
the short wild grasses. Some invasive
species of grass can hamper the
lizard’s mobility.

One population of lizards can easily
become separated from another.
Separation not only limits genetic
diversity but also could prevent
movement from a summer site to

a wintering site. That could mean
disaster for a small population of
lizards.

Population fragmentation has always
been a risk, but the biggest threat,

in Nick’s view, is changing weather
patterns. “The existence of relatively
small populations in areas with
intense climates is compounded by
climate change. This area has always

<« The Horned lizard's wide flat body helps
dissipate body temperature on superheated
surfaces that reach 50 degrees centigrade and
higher.

had intense climate, and populations
have blinked on and off. But the
relative isolation of one population
from another and the lizard’s limited
mobility means depleted populations
can'’t be renewed if, for example, a
raven moves in, or snow comes late
that year. It just kills that site.”

Nick thinks it’s important for people
to see the wonders of the grasslands.
He’s enthusiastic about sharing the
beauty of the national park. “Pay
attention and understand the lizards’
place in the ecosystem. Appreciate
the amazing thing that it is. Even if
you don't see a lizard the first time
you go looking, you can appreciate
the starkly beautiful landscape. And
the physiology and behaviour that
allows the animal to live within an
inch of the ground! The horned lizard
has mastered it!”

If you go to Grasslands National

Park, where the short-horned lizard

is known to occur, Nick recommends
you talk to the Park staff. “Go for a
walk in the morning before it gets
really hot; walk slowly along the trail,
keeping your eye open for movement.
Don'’t touch them, don’t pick them
up—they don’t survive in captivity.
Look at the edges of the trail.”

Every behaviour—from mating and
producing young, from foraging to
evading predators—has evolved to fit
a specific habitat. The short-horned
lizard, though less noticeable than
the nearby swift fox, the burrowing
owl and the browsing bison, is
nevertheless am amazing creature for

its tenacity and endurance. Ei



