Toads in
Southeast Alaska
by Bob Armstrong and Marge Hermans
from Southeast Alaska's Natural World

Adult western toads
spend most of their
time on land.

When toads return
to fresh water for
mating, the male
toad (in the rear)
grips the female
tightly around her
upper belly. He has
enlarged thumbs
with roughened
areas on top for
hanging on.
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If you’re walking in the
woods and meadows in South-

east and a chunky, frog-like creature
walks or hops away from your footsteps,
you’re probably seeing a western toad.
These are the only toads found in Alaska; and of the seven kinds of amphibians
found in Southeast Alaska, they are the
ones that have been most abundant and
widespread throughout our region.
Western toads are squat and chunky
(not so slender and streamlined as
Southeast’s spotted and wood frogs),
and they have warts on their skin. Individual toads may range in color from
brown to green or gray. They generally
have a light colored vertebral stripe
down the back and an underside that is
white mottled with black spots. Adults
may grow to as much as three and a half

inches long, so they are almost the size
of a typical computer “mouse.”
Toads are found on the Southeast
Alaska mainland, on Admiralty, Baranof,
and Chichagof Islands, and probably on
most other islands in the region. Adult
toads live on land, but in spring they
migrate to freshwater ponds to mate.

In shallow water, females lay long
strings of bead-like eggs that hatch into
tadpoles—small black larvae with rounded bodies and long tails. Tadpoles live in
the water for about two or three months,
feeding on algae and organic debris, and
breathing through gills. By late summer
they are ready to leave the water. They
resorb their tails and “metamorphose” into
tiny toadlets with developed lungs, skin
glands, and four legs with webbed toes.
Once toadlets take to the land, they
disperse to woodlands, meadows, and
muskegs, where they feed on insects and
other small animals. They may even be
found at high elevations. Ed Grossman, a
biologist with the U.S. Fish and Wildlife
Service in Juneau, reported that he saw
juvenile toads above 3,000 feet along the
Taku River when he was mountain goat
hunting.
Despite any old wives’ tales you might
have heard, touching toads doesn’t give
you warts. But there is a grain of scientific truth that might have prompted such
stories. Toads and other amphibians have
remarkable glands scattered throughout
their skin or grouped in the warts and
parotoid glands behind their ears. These
glands give off secretions that not only
keep the toads’ skin moist but also are distasteful to predators and may even cause
toxic symptoms if they’re swallowed.
The eggs of western toads are also distasteful and possibly toxic, at least in the
early stages of egg development, and this
discourages predators from eating them.
Newly hatched tadpoles may retain some
of these chemical defenses, but once they
become more mobile the tadpoles tend
to lose their noxious properties.
At this time, however, another rather
remarkable defense mechanism kicks in.
Tadpoles that are injured (as in attacks
by predators) release an odorous alarm
substance, which causes other tadpoles
nearby to flee and presumably escape
being eaten. Also, certain tadpoles in
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Toad larvae, or
tadpoles, live in
fresh water for two
or three months.
They usually school
together in shallow,
warm water.

each batch release a growth-inhibiting
substance that acts on smaller tadpoles
so that tadpoles in a single group metamorphose into toadlets in waves rather
than all at once. This makes it less likely
that an entire generation of tadpoles and
toadlets would be destroyed by mass
predation or unfavorable events affecting
their environment.
A number of creatures in Southeast
Alaska no doubt eat toads, especially
tadpoles during their non-toxic stages.
Dragonfly and water beetle larvae, mallards, greater yellowlegs, great blue herons, mink and river otter probably take
advantage of their occasional abundance.
Usually predators eviscerate adult toads
and leave the toxic skin behind. In fact,
people in Southeast have occasionally
reported seeing piles of eviscerated toad

A young, recently
metamorphosed
toadlet heads out
on its own and will
live a solitary life
until it returns to
fresh water to mate.

Before dispersing
from their natal
ponds, toadlets
sometimes
congregate in
mounds that may
number in the
hundreds. They
perhaps do this to
avoid dehydrating.

skins, probably leftovers from meals of
ravens, crows, or gulls.
Robert Parker Hodge, author of Amphibians and Reptiles in Alaska, the Yukon and Northwest Territories, reported
gulls preying on breeding toads near
Ketchikan. He wrote, “The bodies of
eviscerated toads litter the pond margins
during the breeding season.”

Western toads are
easily recognized
by the numerous
bumps, or warts,
on their skin and
parotoid glands
behind their ears.

Mysterious Disappearances
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Recently scientists and private citizens in many parts of the world have
reported that the numbers of amphibians such as toads and frogs have been
suddenly and drastically decreasing.

No long-term studies have been done
in Southeast, but many people say they
have noticed unusual declines.
We both remember seeing what
Hodge describes in his 1976 book about
amphibians: “Waves of metamorphosing
toads are readily observed during JulyAugust in small ponds in the Juneau
area. The pond margins are often so
littered with minute toadlets that it is impossible to take a step without crushing
several individuals.” But that was years
ago, and neither of us has seen such a
sight recently.
In a study of western toads along
the Juneau road system, Bob and two
other researchers looked at 270 ponds.
They found breeding toads in only six
of them, and toad numbers appeared to
be quite small.
“Toads used to be widespread in
most habitats around Gustavus,” Greg
Streveler, a long-time Gustavus resident,
told us. “They were especially common
in the woods, ponds, and side sloughs.
Nowadays they are very scarce, and I
only see one now and then.” We have
received similar reports of declines from
longtime residents of Ketchikan and
Wrangell.
Apparently western toads are still
abundant in some parts of Southeast. Ed
Grossman of the U.S. Fish and Wildlife
Service told us while he and John Lindell were doing surveys for Columbia
spotted frogs during 1993-1998, they
found numerous western toads along
the Salmon River near Hyder, along
Grant Creek in Misty Fiords, and along
the Taku River.
Amphibian populations naturally
show large fluctuations, and declines
are not always consistent over large
areas. Yet, even allowing for natural
fluctuations, populations in many different parts of the world have severely
declined. Some declines have been
clearly linked to habitat destruction, but
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others are not associated with obvious
environmental factors.
Among the known and suspected
causes of declines are:
• introduction of predators or competitors into certain areas,
• increased ultraviolet radiation due
to thinning of the world’s ozone layer,
• environmental pollution, including
acid rain and snow,
• adverse weather patterns,
• infectious disease,
• or a combination of many different factors.
It is especially puzzling that some
of the declines are in relatively “pristine” areas such as untouched tropical
rain forests in Australia and Central
America.
Bruce Wing from the National Marine
Fisheries Service Auke Bay Biological
Laboratory in Juneau told us he had one
report of a large dieoff of western toads
near Juneau, but before anyone could
get out to collect any to study, they had
been cleaned up by scavengers.
Wing said he wonders if a decline of
toads in Southeast might be due to the
warming trends and lack of snowfall at
lower elevations in recent years. In winter toads hibernate underground. Without adequate snow cover during cold
snaps, they may be subjected to more
freezing than they can withstand.
We propose another theor y for
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Southeast. Perhaps our toads are being
attacked by a fungus. Chytrids are fungi
found in aquatic habitats and moist soil,
where they degrade cellulose, chitin,
and keratin, important substances found
in living organisms.
According to Dr. Gary Laursen, the
fungal expert at the University of Alaska
Fairbanks, these “water molds” are
very common throughout Southeast’s
coastal rainforest. Parasitic chytrids
infect mainly plants, algae, protozoa,
and invertebrates. However, they have
recently been implicated in mass deaths
of amphibians in Australia and Panama;
in mass die-offs of western toads in
Colorado; and in the disappearance
and presumed extinction of the recently discovered golden toad (Bufo
periglenes) of Costa Rica. These are the
first known instances of chytrids attacking vertebrates.
But if chytrids are widespread in
Southeast forests, and if our toads have
presumably been living with them for
generations, why might they suddenly
be killing off the toads? Perhaps the
chytrids have become more prevalent
or more virulent, like the viruses that
have evolved in response to antibiotics.
Or perhaps the fungi are attacking toads
when their natural defenses are down.

Golden toads
(Bufo periglenes)
from Costa Rica
may now be
extinct because of
a fungus similar
to those commonly
found in Southeast
Alaska forests. The
toad on top is the
male.

Color and wart
patterns can vary
considerably
among individual
toads.

J.C. Frankland and G.M. Gad write
in the book Fungi and Environmental
Change, “Environmental change may
influence the behavior of a fungus
directly. Abnormally high winter temperatures cause the fungus to be active
for a longer period than normal, while
the host’s defense mechanisms are not
yet active.”
If warmer weather in Southeast is allowing the chytrids found throughout the
forests to be more active than they used
to be in winter—when toads are hibernating and their defenses are low—it’s
possible our toads are vulnerable to the
fungus now, though they have not been
in the past. As Frankland and Gad write,

“The balanced relationship between host
and fungus is disrupted.”
Only further time and study will
show why toads in Southeast seem to be
declining—and whether or not the decline will continue. It is sad to speculate
about the possible ripple effect of toads
vanishing or becoming extremely rare
in Southeast. Mosquitoes and flies may
be happier, but river otters, ravens, great
blue herons, dragonfly larvae, and predacious diving beetles may have to look
a little harder for an easy meal. And one
more fascinating piece of nature will be
missing for all the residents and visitors
who go out walking in the woods.

Reluctant Pioneers
Western toads are found in a wide
variety of settings in Southeast Alaska.
After studying toads in Glacier Bay,
researcher Michael S. Taylor
wrote, “The boreal [western]
toad may make full-time use of
more habitats than any other
vertebrate species in Glacier
Bay. . . . Almost any area with
insects, a pond suitable for
reproduction, and rocky or
vegetative cover providing
adequate freeze protection
appears to suffice.”
Tay l o r s u g g e s t s t h a t
toads are “a very successful
pioneer animal”—though probably not
intentionally. He found that, although
Glacier Bay has a wet, maritime climate
like the rest of Southeast, each summer
there are usually a few periods of a week
or more when the weather is sunny and
dry. At those times, some toads move
into swift glacial streams to hydrate, or
take on the water they need to survive.
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But once in these streams, where water
temperatures average around 35° to 39°F,
the toads rapidly lose body heat. Becoming
weak and poorly coordinated, they can no
longer swim back to shore.They are swept
downstream and out into the salt water
of the bay.
The salt water is usually warmer
(perhaps 42° to 50°F), and as the toads
warm up, their coordination returns and
they begin to swim. Ironically, sea water
would eventually dehydrate and kill a toad.
But Taylor showed that a well hydrated toad
can survive several hours in seawater—
enough time to reach new land.
By the time they reach shore, the
reluctant adventurers may have been
carried a mile or more, and perhaps they
end up on land so recently deglaciated
that they are the first of their species to
set foot on it.
The process Taylor describes, or one
similar to it, may explain how toads have
managed to become established on virtually all the islands in Southeast Alaska.

