More Amphibia

By E. LAURENCE PALMER

Lilustrations of adults by C. M. Reillsy Jr., and Hope Sawyer

This is the ninety-fourth of NATURE MAGAZINE's special educational inserts.

HE THIRTIETH in this series of in-
Tscrts dealt with some common
amphibia. Most of the species chosen
were of wide-spread distribution, but
emphasis was placed on species from
the Northeast. The reaction to the
insert on snakes was so encouraging
that it seems best to give you another
on the amphibia, which, like the
snakes, are cold-blooded vertebrates.
But this time we will be sure not to
slight the South and the West. None
of the ecighteen species considered in
this insert is included in insert thirty.

It may seem to some inappropriate
that we suggest the study of amphibia
in January, but in some parts of the
country the breeding season for some
of the amphibia will have passed by
January, or be at its peak. And many
of us, anxious for the spring, listen
intently during a mild spell in mid-
winter for the sound of a peeper that
suggests that spring may not be too
far away.

Since sounds are often the first evi-
dence that the amphibia are with us,
let us consider sounds first.  When you
hear a spring chorus of frog calls, you
might well conclude that every am-
phibian that ever lived had been resur-
rected with the spring. This, of course,
is far from the truth when we consider
the facts.

There are two major groups of am-
phibia, the Caudata, or tailed, am-
phibia, which includes the newts and
salamanders, and the Salientia, or
tail-less amphibia, which includes the
toads and frogs. Few, if any, of the
Caudata make any sounds of conse-
quence and what sounds there may be
are not produced for effect, so far as is
known. In the frog and toad group,
we find that, while some females may
produce some sounds, the major singers
are the males. It is easier to say that
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the males produce sounds than it is to
say why they do so. We know that,
as with some birds, the first amphibia
to arrive on a breeding ground ate
usually the males and that, if they are
sound-producers, they begin to make
themselves heard before the females
show up. Whether they do this to
call the females and let them know
where their ‘“‘boy friends” are, or
whether the males are defying each
other is difficult to prove. We do
know that the calling increases in vol-
ume with the arrival of the females;
that the temperature may have some-
thing to do with the frequency of the
calls; that the frequency may also be
an index of an approaching climax in
mating.

If you have any interest in learning
to recognize the calls of the amphibia
it may be worth your while to get a
copy of ““Voices of the Night,”” a long-
playing record of the sounds produced
by 34 different frogs. Nine of these
are voices of the peeper-tree toad
group; nine belong to the Rana group,
represented by the bullfrogs; six are
members of the genus Bxfo, to which
our common toad belongs. Listen to
see if you cannot recognize something
in common in the frogs that inflate two
sacks when calling and those that in-
flate one. The bullfrog group is of
the latter type. This record ($6.75) is
procurable through Nature Magazine.
It was prepared by Professor P. P.
Kellogg of the Laboratory of Orni-
thology of Cornell University, working
with Professor A. A. Allen, who also
has prepared kodachrome slides of the
animals involved. With the record, the
slides, and Professor and Mrs. A. H.
Wright's Handbook of Frogs and Toads
of the United States and Canada you
should be prepared to start a most
intriguing hobby.
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The Development of an Amphibian.

Zoology texts will give you the Amphibia. Here we
wish to consider the variations to be expected in the
different stages of their development. Roughly these
stages are the egg, the larva, the immarure individual
that has passed the larval stage, and the mature adult.

Many of us welcome the spring season by taking a
hike, usually along the edge of some waterway. There,
in the water, we frequently see masses of jelly-like eggs,
possibly of a frog, toad or salamander. The eggs laid
carly in the spring are usually well under water, below
the point where newly forming ice may be destructive.
Sometimes, to keep them submerged, the egg-masses
are attached to something between the bottom and the
surface. It might mean death by suffocation with silt
to be at the bottom, and death by freezing at the top.
The safest place under these circumstances is to be at-
tached to some submerged stick or plant.

It may surprise you to know that most frogs, toads
and salamanders may be identified by their eggs alone.
The egg may be protected by a single covering of jelly,
or by many, and the egg-mass may itself be surrounded
by an envelope. Many of the newts will lay single
eggs attached to some plant, and the peepers usually do
something similar. Frogs, like the bullfrogs and green
frogs, which breed late, usually lay their eggs in flat,
floating masses that make the most of the warm water
to hasten their development since these eggs are usually
laid rather late in the season.

Some amphibia lay their eggs in moist places on the
ground, and some even carry them around in special pits
on their backs. Some salamanders carry the eggs around
in a parent’s mouth, thus assuring some degree of pro-
tection from enemies and preventing burial in silt. A
few salamanders will even eat some of the eggs before
they begin protecting them. This leads to the guess
that they are protecting a choice bit of food rather than
their young. With some species the mother provides
the protection, and with others it is the father. In
some cases, a number of mothers may protect the eggs
laid by the lot, with the mothers taking turns in baby-
sitting. Almost invariably it is essential that the egg of
an amphibian must have moisture and be prevented from
drying. This may be done by a par:nt “‘sitting on’’ the
eggs, and this is a habit found bcth in salamanders and
among the frogs and toads. In the case of the barking
frog, shown in this insert, the moisture may in some
cases come from the urine of the father, who provides
protection for the eggs.

At first thought it seems impossible that some of
these great masses of frog’s eggs that we see could come
from such small animals. If you wartch the laying act,
however, you will notice the great expansion in size
that takes place as the eggs take up water on leaving
the body of the mother.

Some amphibian eggs are remarkable because of the
fact that they setve as the stage in which the larva gets
its development. When such eggs hatch, a little frog
or salamander comes into the world, and is shaped
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much like the adults that were
responsible for its existence. Am-
phibia that lay such eggs usually
lay relatively few and relatively
large eggs. These eggs, too,
usually get a degree of parental
care.

The number of eggs laid by
amphibia varies greatly. One
kind of frog lays only a single
egg in a scason, while a large
toad found in southern United
States may lay as many as 32,000
eggs at a time. Obviously this
toad could survive if many of its
young did not reach maturity,
and a few generations without loss
would populate the whole world.

The Larval Stage. The "larval
stage of frogs and salamanders is
most commonly characterized by
the presence of external gills,
although this is not always the
case. In some cases, these gills
remain in evidence for a short
time; in others the gills may re-
main asexternal structures through
the adult life of the animal.

The larval stage is the period
in which the main task is to
increase the volume of the indi-
vidual. It is probably the period
of most rapid growth. Thelength
of time from the egg-laying to the
end of the larval stage may vary
from a month, in animals such
as the spadefoot toads, to a year
or more, as in bullfrogs and some
of their kin. Of course, we speak
of the larvae of frogs and toads
as tadpoles. It is during this
stage that a change may be made
from using gills to carry on res-
piration to the use of lungs. This
change-over may be critical in
the life of the individual. Only

yesterday a friend called to want:

to know what was the matter
with a tadpole she had kept com-
fortably in an aquarium for most
of the summer. The animal
seemed to want to get out. Of
course, it was probably changing
from the gill to the lung stage,
and if it could not get out of the
water it would drown.

It is a common thing among
amphibia to find in the larval
stage the change-over from a life
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in the water to a life on land and
the development of legs, which
are more suited to a terrestrial
life. With the change-over, too,
the tail, which was most valuable
for a life in the water, may be
absorbed into the body. It is
not shed, as some traditions hold.
When the transition from aqua-
tic to terrestrial life begins many
frogs may come out on the land
with remnants of the tail still
visible. In the relatively primi-
tive bell toad, pictured here, it
seems as though the tail persists
through the adult life. As a
matter of fact, the tail of this
frog serves as an organ of repro-
duction and assists in the internal
fertilization, which occurs with
these animals. One interesting
thing about this group is the fact
that our bell toads are limited to
our Northwest, and the only
other group is to be found in far
off New Zealand. This group
represents the. only native am-
phibians in New Zealand. Prob-
ably these animals are the rem-
nants of populations that once
had a much wider distribution.
The Post-larval Stage. Once an
amphibian has developed suf-
ficient size to transform to its
adult way of life it is not neces-
sarily a mature animal. As a
matter of fact it may be years
before a little toad or frog may be
ready to mate and lay eggs. Rela-
tively little is known about this
period in the life of most of our
common amphibia. This pre-
sents an opportunity for research
that some may wish to investi-
gate. -
~ In our newts we have what is

“called the eft stage, which is a

period in which the animals come
out on land and live a normal
life there. Then, when they be-
come sexually mature, they may
teturn to the water where they
spent an early larval stage. They
do not change back and forth
from these stages, and the land eft
form is just a stage on the way
to the sexually mature adult.
Much confusion has arisen in
(Continued on page 32)
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COMMON NAME
SCIENTIFIC NAME

SNAKE EEL
CoNGo EEL
Two-toed (1);
Three-toed (2)
Amphiuma means (1);
A. tridectylum (2)

CALIFORNIA NEWT

Triturus (Taricha)
torosus (a)

MOUNTAIN SALAMANDER

Desmognathus
ochrophaeus

FOUR-TOED
SALAMANDER

Hemidactylium sculatum

DESCRIPTION

Length, (1) 35 inches;
(2) 40 inches. Toes on
each foot normally, (1)
2; (2) 3. Color change
from top to bottom, (1)
indistinet; (2) sharply
defined. Grooves on
side, (1) 57-60; (2) 60-
64. Brown above and
lighter beneath. Vent of
male bordered by ridge;
of female a simple slit.
Little age variation
other than size.

Length, males to 7%
inches; females to 7
inches. Tan to red-
brown above and pale
yellow to orange be-
neath. Eyes yellow to
greenish-silver. ~ Hori-
zontal black bar across
pupil. Lateral walls of
cloaca of male with pim-
ples; of female with
simple folds. Otherwise
sexes superficially alike
most of time.

Length, males to 334
and females to 314
inches. Slender. Tail
circular in cross-section
and normally with no
dorsal crest. Costal
grooves, 14. Legs mod-
erate. Males with pim-
pled vent and pointed
lower jaw. Usually with
broad, straight-edged
light band down back,
sometimes with medial
row of round dark spots.

Length, males to over 3
inches; females to 3-2/8
inches, Tail with con-
striction at base. Belly
white, flecked with black
spots, nearly cylindrical.
Head somewhat flat-
tened. 13-14 costal
grooves, and a well-
formed fold at throat.
Upper surface bronze or
reddish-brown. Toes 4.
Upper front teeth of
male may pierce lip as
shown.

RANGE
AND
RELATIONSHIP

Order Caudata. Family
Amphiumidae. Body
cylindrical. Eyelids ab-
sent. Adults with lungs,
gills and gill slits.
Ranges (1) along coast
from southern Virginia
to Louisiana and inland
for about 100 miles; (2)
from southern Georgia
along coast to Louisiana
and up Mississippi River
to Ohio River. Within
100 miles of coast or
river.

Order Caudata. Family
Salamandridae. See ver-
milion-spotted newt, In-
sert #30. Sometimes
known as giant newt.
Seven newts in United
States; 8 kinds in Eu-
rope. Only British sala-
manders are newts,
Three are known from
Africa. T. torosusfound
along California coast
from Los Angeles to near
Oregon border.

Order Caudata. Family
Plethodontidae. See
dusky salamander, D.
fuscus, Insert #30. This
species ranges through
Appalachian Highlands
from Catskill and Adi-
rondacks in New York
to mountains of north-
ern Georgia. Found in
two varieties, the Alle-
gheny and the Carolina
mountain salamanders.

Order Caudata. Family
Plethodontidae. In-
cludes worm, purple and
mountain salamanders
of this insert and two-
lined, slimy, dusky and
red-backed of Insert
#30. Four-toed found
from Michigan to north-
east Arkansas and east
to Atlantic coast but
only in isolated areas in
Maine, Alabama, Geor-
gia and South Carolina.

REPRODUCTION

Nest in a hole under
ground where it is wet,
often in a crayfish bur-
row. To 150 eggs, 1/3-
inch in diameter, in a
string but bunched into
a ball, laid in June or
thereabouts and attend-
ed by female until hatch-
ing. Gilled larvae are to
214 inches long at hatch-
ing and may transform
into adult form at 3
inches in length. Nests
found until October.

At breeding time, De-
cember to May, males
congregate first, assume
smooth skins, finned
tails and enlarged
cloacas. Court females
en masse on arrival and
violently. After court-
ship male places jelly
spermatophore on bot-
tom from which female
takes the sperm. Eggs
laid in water singly or
clustered. Incubation
to 52 days.

Mate mostly in summer
or fall, but there is a
spring activity. Eggs
are found from August
through October and
young are found through
autumn and in March.
Courtship of male fol-
lowed by laying of white,
sperm-tipped spermato-
phore, which is taken up
by female. Eggs, white,
1/6-inch in diameter,
attached to stalk in
clusters.

Mates from late sum-
mer through the fall.
Males court females, lay
spermatophores, which
fertilize females. Eggs
laid near water or mois-
ture with clutch of 80
eggs found together but
not enclosed in envelope.
Female remains with
eggs until they hatch.
Eggs to 1/5-inch in
diameter.  Incubation
40-60 days.

ECOLOGY

Habitat is for (1) muddy
pools, swamps, sloughs
and ditches or water
margins where water is
still; for (2) is open
streams where water is
flowing and commonly
where water has flowed
over limestone. Food is
small aquatic life such
as crayfish, mollusks,
small fishes and similar
animals.

Females leave water
after breeding but males
stay in water some time
before assuming land
form. Eggs usually laid
in water 6 inches or more
in depth. Larvae grow
from Y4 to 2%4 inches
during period prior to
transformation. Food is
snails, slugs, worms, in-
sects, fish eggs, decaying
organic material. May
rest in summer.

‘When eggs hatch they
yield 34-inch larvae,
which bear short white
gills briefly. These sala-
manders may be found
a rather considerable
distance from water, hid-~
ing under trash where
there is some moisture.
Eggs are cared for by
female, who takes them
to areas of suitable mois-
ture up or down as case
demands.

On hatching, larvae are
well developed and to
14-inch long. Gills are
slender with orange and
black. Aquatic larval
stage lasts about 6
weeks, followed by ter-
restrial larval stage be-
ginning at 1 inch length
and lasting to 214 years
before sexual maturity is
reached. Found usually
near woodlands where
there is moisture.

ECONOMY

Gill slits are retained
after the lungs begin to
function and the gills
are no longer used.
Congo eels are not con-
sidered as being of any
major economic import-
ance, but are interesting
asrepresenting amphibia
that live on land, or in
water where land and
water meet. Of special
interest to zoologists.

On occasion may be de-
structive of fish nests
but usually are of value
in controlling aquatic in-
sects such as mosquitoes.
Body may be colder
than the environment
during the summer aesti-
vation period. Range of
California newt may
match that of interior
live oak, digger pine and
yellow pine in Upper
Sonoran life zones.

Of little economic im-
portance probably. Food
is largely small animals
found in habitat. Re-
lated species known to
have served as reser-
voirs that pollute drink-
ing water with colon
bacilli, but this is prob-
ably true of other species
of salamanders as well.
May destroy some un-
wanted aquatic insects
and slugs.

Of little known eco-
nomic importance but
food is mostly insects,
spiders, worms and other
small animals common
to its habitat. Possibly
has some food value to
enemies, but it is doubt-
ful if it ever plays an
important part in the
economy of its environ-
ment.
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‘WORM SALAMANDER

Batrachoseps attenuatus

GREEN SALAMANDER
BRONZED SALAMANDER

Aneides aeneus

PURPLE SALAMANDER

Gyrinophilus
porphyriticus

RED SALAMANDER

Pseudotriton ruber

DWARF SIREN

Siren inlermedio

Length to 534 inches but
averages nearer 4 inches.
Tail about 14 total
length. ILegs short and
weak. Toes 4 on each
foot, short and ball-
tipped. Costal grooves
about 20. Whole ani-
mal slender. With
brownish-red, broad dor-
sal band defined on
either side by narrow
darker line. May be
greenish-yellow beneath.

Length to § inches with
malesslightly larger than
females.  Black with
yellowish-green, irregu-
lar spots and with toe
tips expanded. Eyes are
large and protruding.
Head may be slightly
swollen behind eyes in
males. Pupil horizontal-
ly elliptic. Costal
grooves 14. Toes 5 and
4. Legs strong and ac-
tive.

Length to 814 inches
with females somewhat
smaller. No constric-
tion at base of tail. Cos-
tal grooves 17 or 18.
Legs strong and stout.
Toes 5 and 4. Tail
rounded on sides and
flattened below or
rounded and compressed
above. Light yellow-
brown tinged with red
and not purple. Shows
dark network.

Length to 614 inches.
Females are usually
longer than the males.
No black-bordered
groove from nostril to
eye. Head widest just
behind eyes. 16 costal
grooves. Poorly defined
groove behind eye. Legs
short and stout. Toes 5
and 4, short. Tail tip
compressed. Coral red
with flesh color on lower
sides and beneath. Black
dotted.

Length to 1314 inches
of which about 1/7th is
head. No hind legs.
Related giant siren, S.
lacertina, is to 3 feet
long. Three pairs of gill
slits. Toes 4 to a foot.
No eyelids or cloacal
glands. Mouth small.
Nostril small slits. Gills
rather bushy. Costal
grooves 30-34. Tail
compressed towards tip.

Order Caudata. Family
Plethodontidae. See
previous columns.
Found along Pacific
Coast from central Ore-
gon to just south of
Mexican border but not
to central north-south
line in California. Rep-
resented by at least 5
subspecies, of which B.
a. atlenuatus occupies al-
most all of the territory
to exclusion of others.

Order Caudata. Family
Plethodontidae. See
preceding columns. This
species found in Ap-
palachian highlands of
West Virginia, Ohio,
Kentucky, Tennessee,
Georgia, Alabama and
the Carolina-Virginia
area. At least four other
species limited to west
coast of California, Ore-
gon, Washington and
ic_)uthern British Colum-
ia.

Order Caudata. Family
Plethodontidae. See
preceding columns. Five
varieties range from
most of New England to
Georgia and Alabama,
with G. p. porphyriticus
occupying most of terri-
tory and others in only
limited areas. General-
ly confined to northern
Appalachian highlands.
Found into Canada, in
southern Ontario.

Order Caudata. Family
Plethodontidae. See
previous columns,
From southern New
York and lower Hudson
Valley south along the
highlands to Gulf Coast
of northwest Florida to
Louisiana, but not on
coastal plain along the
Atlantic south to central
New Jersey. Of 4 vari-
eties P. r. ruber occupies
almost all of north cen-
tral range.

Order Caudata. Family
Sirenidae. Siren has 4
toes, 3 pairs of gill slits
and reaches length of 3
feet. Pseudobranchus
has 3 toes, 1 pair of gill
slits and a length of 814
inches. Siren has 2 spe-
cies, with S. intermedia
in 2 varieties along coast
from Carolina to
Mexico, except southern
Florida and up Missis-
sippi River to Chicago.

Males have broader
blunter snouts than fe-
males and shorter vent
opening with front mar-
gin raised. Females lay
to 15 or more eggs, often
in common nest. Eggs
1/6-<inch in diameter,
uncolored, with 3 jelly

envelopes. Eggs laid
November to March,
attached in bead-like

strings; hatch mostly in
spring.

Little, if anything,
known of breeding hab-
its of this species. Eggs
have been found in July
and August, are yellow-
ish, attached by short
cords, are to 1/5-inch
in diameter, are buried
in rotting wood and are
commonly accompanied
by the mother. Young
have been found num-
bering to 17, to 1 inch
long and with mother
present.

Little known about
breeding habits but
breeding probably cen-
ters from June to No-
vember. Eggs have been
found in females from
April throughNovem-
ber. Eggs may number
to over 130, are to 1/8-
inch in diameter, are at-
tached to a support in
water on a lower sur-
face. Larvae to 1 inch
long in April to July.

Breeding begins with
falling temperature.
Eggs to over 70 in a
group are colorless, borne
in small clusters but at-
tached separately often
with eggs of more than
one female together.
Eggs are to l4-inch in
diameter, including en-
velope. Larvae at hatch-
ing time are to l4-inch
long but develop to
length 414 inches.

Nothing known about
breeding of S. intermedia
intermedia but S. infer-
‘media nettingi, the south-
western variety, prob-
ably breeds in April.
One clutch of 555 eggs
reported from a hole in
a pool bottom each egg
being to 1/8-inch diam-
eter with 3 envelopes.
Larvae at hatching are
to l4-inch long, 14
length being tail.

Newly hatched larva
may be 4/5-inch long,
black with brown tinge
with silvery white
patches beneath. Worm
salamanders are found
in holes in trees, in
cellars, sewers and
ditches. May burrow
deeply in dry weather,
coming to the surface in
numbers with the ar-
rival of a rainy season.

These salamanders may
be very active and may
leap to 3 times their
total length. This spe-
cies haunts crevices in
cliffs or space under
loose stones, logs or
pieces of bark where it
is either dry or damp.
May not be easy to
catch unless searcher is
alert as cover is opened.

This species is found in
springs and swift, cool
waterways, or in spring-
fed, swampy lands. It
is believed that the lar-
val period lasts to 3
years and that the trans-
formation into the adult
sexually mature stage
takes place with larvae
to 514 inches long.

Live in cold streams or
brooks, or in fields near
them, -but in summer
adults may take to the
land and go considerable
distance from the water,
hiding under stones,
boards and trash. Breed-
ing is definitely induced
by falling temperature,
which brings animals
back to the water.

Life history is only poor-
ly known, and data re-
garding it would be
welcome by almost any
biologist. Sirens, large
or small, are found in a
variety of waters. Some
large ones capable of
going over 18-inch dam
with ease. Related mud-
siren, Pseudobranchus,
in 2 varieties found in
South Carolina, Georgia
and Florida.

Relatively littleis known
of the breeding habits of
most of the subspecies
or varieties of this sala-
mander, and the eco-
nomic

importance, if
anything, is probably
negligible. May feed on

harmful invertebrates
‘that burrow in the trash

in which they them-
selves live.

-

Probably of little or no
economic importance.
Interesting in part be-
cause we know so little
about the animals, and
therefore what we ob-
serve may be relatively
new to science and to
general information.

There is a possibility,
and a probability, that
these salamanders may
be seriously destructive
to trout eggs in hatcher-
ies or in waters that
support trout naturally,
since they feed and live
in areas similar to those
chosen by trout for their
nests.

Probably of little or no
economic importance.
Their food, like that of
their close relatives, is
largely small animals of
their habitat, including
insects, slugs, worms,
spiders and the like.

Probably of little eco-
nomic importance, al-
though they might be
destructive to fish nests
and to schools of little
fishes. Any informa-
tion relative to habits
would usually be worth
while, so watch for breed-
ing animals, feeding ani-
mals and evidence of
predation by other ani-
mals.
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COMMON NAME
SCIENTIFIC NAME

AMERICAN BELL ToAD
AMERICAN RIBBED ToAD

Ascaphus truet

SPADEFOOT, HERMIT
OR STORM TOAD

Scaphiopus holbrookii

FowLER’s ToAD

Bufo woodhousii

Swamp CrICKET FroOG
Hay FroG

Pseudacris nigrila

DESCRIPTION

Length, to 2 inches for
females; to 1-7/8 inches
for males. Adults with
short tails. Tails in-
volved in reproduction.
Like a brown, pink or
gray to black tree-toad..
With well-developed
glands on head. Under
side of legs rose-colored.
Toes without webbing.
Skin smooth to rough.
No visible external ears.
No vocal sac.

Length to nearly 3
inches. Resembles com-
mon - toad, with small
round glands behind
ears. Skin smooth with
scattered warts; may
be yellowish in males
and brownish in females.
Often with obscure light-
er longitudinal stripe
downback. Hornystruc-
ture on inner sole of hind
foot helps in digging and
gives toad its name.

Length to 31{ inches
with the female the
larger and the lighter
colored. Female light
grayish-olive; male,
greenish with yellow-
brown mid-stripe and
dark spots on back. Sev-
eral small, round warts
to a spot, as contrasted
with 1 or 2 to a spot in
American toad (See in-
sert #30). Warts uni-
form in size. Unspotted
below usually.

Subspecies {riseriata is
to 114 inches long with
female the larger. Slen-
der. Skin finely granu-
lar. Fourth toe excep-
tionally long. Toes end-
ing in disks. Olive-
brown or gray with dark
spot between the eyes
and three irregular longi-
tudinal stripes down
back, well-defined but
of irregular pattern.

RANGE
AND
RELATIONSHIP

Order Salientia. Family
Ascaphidae. One genus
and 1 species in the fam-
ily, which is primitive.
Found from extreme
northwest California
through western Oregon
and western and north-
ern Washington and in
southern British Colum-
bia, northern Idaho and
extreme northwestern
Montana and north-
eastern tip of Oregon.

Order Salientia. Family
Scaphopodidae. From
New England to Okla-
homa south through
eastern Texas to Mexi-
can border and east to
Atlantic and southern
Florida, except in higher
areas. Two subspecies
in S. kolbrookii. In West

represented by 38 sub-.

species of S. hammondit,
and in Southwest by 1
of S. couchii.

Order Salientia. Family
Bufonidae. About 17
species in genus in U.S.
Two subspecies. B.w.
woodhousii in Great
Plains and mountains
east of California to
‘Washington and west of
Louisiana to Minnesota.
B.w. fowleri north of line
from Galveston to mouth
of Chesapeake Bay, on
to Maine, west to s.e.
Iowa and s. to Galves-
ton.

Order Salientia. Family
Hylidae. Family repre-
sented here by swamp,
cricket and green tree
frogs and in insert #30
by peeper and tree and
cricket frogs. Six sub-
species of P. nigrita east
of Rockies from Mexico
to Arctic Circle and east
to Florida and New
England. Not wide-
spread in eastern Can-
ada or Appalachians.

REPRODUCTION

Breeds May to Septem-
ber. Eggs laid in masses
of strings fastened to
underside of stones in
swift cool water: Eggs
28-50, uncolored, to 1/3-
inch in diameter. Tad-
pole to 214 inches long
with sucker around
mouth, long-tailed and
stout-bodied. May de-
velop over winter to
transform July-Septem-
ber to 34-inch frog.
Tadpole tail-tip white.

Breeds after heavy rains
or floods. Males call
“wank” from under-
ground or above sound-
ing like young crows,
repeating in 2 seconds.
Breeds March-Septem-
ber. Eggs in irregular
bands laid on vegetation
under water, hatch in 2
days. Tadpole bronze,
to 1-1/8-inch long, trans-
forming July to Septem-
ber after 2-8 weeks at
14-inch size.

Breeds later than com-
mon toad from April
through August. Male’s
call a buzzing scream
for 2 sec. repeated at 10
sec. Eggs laid in long
jelly strings at first in
double row totalling to
8000. Tadpole has low
tail crest, is to just over
1 inch long and trans-
forms from June to Aug-
ust after 40-60 days to
14-inch toad.

Breeds March to May in
central territory. Eggsin
masses of to 100. Fe-
male may lay 1500 sing-
ly, brown or black and

velope. Tadpole may
be to 1 inch long with
long tail, black with
bronze on sides and
belly, transforms after
40-90 days development
into little frog to 14-
inch long.

white, to 1/20-inch;
through, with single en-

ECOLOGY

Food of tadpole largely
algae grazed from sur-
face of submerged stones
in swift water; of adults
mostly insects and other
small animals. Having
no vocal sac can make
no noise. Frogs appear
often like brown chips
of .wood or bark. thaf
float away in strea.m
when disturbed. -

Nocturnal in behavior
and definitely associated
with presence of water.
May appear in great
abundance for a day or
so and apparently non-
existent much of the
rest of the year. May
be found resting at bur-
row entrance,: Food like
that of common -toad,
largely insects, worms
and other small animals,

Call of male is found on
record “Voices of the
Night” available
through Nature Maga-
zine. The call lacks the
musical quality of that
of the better known
common toad. Food
like that of other toads
is largely insects, earth-
worms and other small,
live animals captured by
lightning-like thrust of
tongue.

Call a vibrating chirp
on record ““Voices of the
Night” and capable of
being heard at distance
of 4 mile when it is
quiet otherwise. This
is a tree frog that is
rarely if ever found in
trees. Itliveson ground
among low plants or
aunder trash and is often
active at haying time in
hayfields, getting the
name hay-frog for this.

ECONOMY

Of little or no economic
importance but most
interesting because of
apparent retention of
tail into adulthood. The
single sucking disc on
head of larva on the mid-
dle of under side is con-
sidered a primitive char-
acter. The “tail” is con-
sidered by some from
an evolutionary stand-
point to be forerunner
of 1penis of higher ani-

Unquestionably useful
as destroyer of some
pests. Does not give
warts. Not in same
family as common toad,
which was developed in
insert #30. Song re-
corded as #11 in Part 3
of “Voices of the Night”
along with 33 other spe-
cies. For sale through
Nature Magazine.

Useful as destroyer of
many animals that are
pests of garden plants,
and while this species
favors sandy beaches,
shores and river banks,
it is nevertheless found
in gardens and culti-
vated fields where man
raises his garden and
other crops.

It is entirely useful, no
doubt feeding on insects
and other small animals
of its habitat. It is
preyed upon heavily by
snakes and other preda-
tors that share its en-
vironment. May make

call in classrooms if con-
fined. May cause sur-
prise to one sitting
quietly in field where
they are active.

reasonably good ter-
rarium animal and may’
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GREEN TREE FroG
BeLL FroG
CowBELL FrOG
Hyla cinerea

BARKING FrOG

Eleutherodactylus latrans

RED-LEGGED FrROG

Rana aurora

GoPHER Frog

Rana capito

Mink FroG
Rana septenirionalis

Length to 214 inches,

with female slightly the
‘1arger. Long-legged
v

" ‘

with sticky pads on toe
tips. Skin smooth and
bright green with light
side-stripes or with gold
or silver side band sepa-
rating green of back and
yellow or white beneath.
Throat green. May have
to 20 orange spots on
the back.

Length to 3 inches.
Relatively easily distin-
guished by circular fold
of skin on belly, which
makes a good-sized disk.
Head is broad with a
fold of skin behind the
eyes. ‘“Ears” are about
15 the size of the eyes.
Under side is yellow.
Limbs are banded in
dark brown. Toes are
free from any webbing.

Length to over 5 inches.
Somewhat suggestive of
wood frog, Insert #30.
Skin smooth or finely
pebbled. “Ear” 2/3
size of eye. Black or
brown eye mask poorly
defined. Limbs barred
or blotched with black.
Groin black or yellow or
greenish. Light beneath
but rear of under side
and under side of hind
legs is usually red.

Length to 4-1/3 inches
with female the larger.
General appearance
that of a gray, heavy,
broad, slender-waisted
frog, with large mouth
and conspicuous eyes.
Gray is flecked with
black dots and there are
3-4 dark, irregular spots
on back. Limbs con-
spicuously barred and
under legs dark mottled.
No or little yellow on
female.

Length to 3 inches, with
females slightly the
larger. Resembles green
frog (See insert #30) but
may lack the folds on
the back that give that
frog one of its easiest
field characters. Males
have lateral external
vocal sacs somewhat de-
veloped while green frog
has no such develop-
ment.

Order Salientia. Family
Hylidae. This species
in 2 subspecies ranges
from Delaware to south-
ern Texas along the
coast to 150 miles inland
but up the Mississippi
River to St. Louis. In
this range, H. c. evitiata
is found north of North
Carolina and H. c. cin-
erea is found in the re-
mainder of the range.

Order Salientia. Family
Leptodactylidae. Fam-
ily, known as robber
frogs, includes 3 genera,
Eleutherodactylus, Lepto-
dactylus and Syrrhophus.
Genus includes 2 species
in U. 8., lairans and ri-
cordii, with lairans rang-
ing from north central
Texas to southeast Ari-
zona and south into
Mexico.

Order Salientia. Family
Ranidae. Family in-
cludes bull, green, wood,
pickerel and leopard
frogs of insert #30 and
mink, gopher and red-
legged frogs of this unit.
R. aurora, in 2 subspe-
cies, ranges from south-
ern British Columbia
through central and
north central Oregon to
northern Mexico discon-
tinuously but near coast
in south.

Order Salientia. Family
Ranidae. See preceding
column. This species
ranges from eastern
North Carolina south
relatively near the coast
to central Florida but is
excluded from extreme
southern Florida and
extreme western Florida.
There are no recognized
subspecies.

Order Salientia. Family
Ranidae. There are no
subspecies. The species
ranges through south-
eastern Canada and
northeastern United
States north to mouth
of St. Lawrence near
Gaspe, west to southern
border of Hudson Bay
and south into eastern
Minnesota, Wisconsin,
northern Michigan,
northern New York and
New England.

Breeds in water April to
August after males call.
Eggs black or brown and
white or cream, in
bunches or films, to
1/16-inch in diameter,
within envelope to 1/6-
inch. Tadpole to 1-3/5-
inch long, with green
body and yellow or gold
stripe on side of head.
Larval period lasts 8 to
9 weeks and transformed
frog is at first 34-inch
long.

Little known of breed-
ing but season is from
February through May,
with female laying as
many as 67 eggs each to
1/3-inch through, in
rain-filled crevices in
rocks, and while its story
is not well known it is
believed that moisture
is supplied by urine of
male and that tadpole
stage in the egg lasts
about 5 weeks.

Breeding takes place in
February to May but
locally is of short dura-
tion. The eggs are de-
posited in masses, are
individually to 1/8-inch
in diameter, with l4-
inch loose, sticky, jelly
envelope. Tadpoles
reach a length of 34 inch
in 11 to 12 weeks and
transform into frogs,
which become sexually
mature in 3-4 years.

Breeds through the year.
Eggs laid in a flattish
mass to 8 inches across
and to 114 inch deep.
Each egg with envelope
to 1/5-inch in diameter.
Eggs hatch in 414 days
and tadpoles develop
into animals to 314
inches long, with sub-
stantial bodies and long
tails and at end of 3 to
4 months transform into
1Y% inch frogs.

Breeds from late June
to middle of August, the
eggs being in a floating
mass to 5 inches long
and to 2 inches deep.
Egg is brown to black or
yellow, with develop-
ment becoming nearly
Lé-inch through. Tad-
Pole is olive, to 4 inches
ong, with long acute tip
developing through a
year and transforming
to 114-inch frog.

May call at rate of 75
times a minute giving a
rolling croak which is
recorded in “Voices of
the Night” available
through Nature Maga-
zine. May spend most
of life in trees well above
ground and perfectly
camouflaged by colora-
tion. On ground may
hide under trash and be
hard to find there, of
course.

Known to eat beetles,
ants and spiders and
probably feeds on many
other animals. Is prob-
ably almost strictly noc-
turnal_and so not easily
collected, particularly as
they may remain at-
tached to smooth-barked
trees whose color they
resemble closely. Calls
like a rapidly yapping
fox, mostly at night in
rain.

These frogs have been
known to live in cap-
tivity to about 15 years.
They feed on insects
and other small animal
forms to be found in
their environment, are
beautifully camouflaged
to match their environ-
ment but make up a
art of the diet of many
arger predators. Call
lasts about 5 seconds
and interpreted as ‘“‘r-r-
r-r-owr.”

Call is recorded in
“Voices of the Night”
and is described as a
cross between a shore
and a groan, sounding
like a deep hollow roll.
Call is accompanied by
inflation of lateral pouch
to nearly size of frog’s
head. It may last 1-2
seconds and be repeated
at 2-3 second intervals.

Call like that produced
by driving large nail
into heavy board is re-
corded in “Voices of the
Night” and of course is
given by the males only.
Like their kin these
frogs feed on insects and
other small animals of
their environment and
provide good food for
their many enemies.

Since food is largely in-
sects that may well feed
in tree:, the frog can be
considered as being
beneficial. It also sup-
plies some food to 'its
enemies. May be kept
with some success in
greenhouses or on plants

in screened porches
‘where humidity is ap-

propriate to their needs.
May also do well in
terraria if food is avail-
able.

Of little or no economic
importance. The term
“barking frog” is not
limited to this species
but is also applied to
Hyla gratiosa in “Voices
of the Night.” H. grati-
osa ranges from eastern
North Carolina to east-
ern Louisiana and north
central Florida. :

Probably of little eco-
nomic importance, but
may be considered beau-
tiful. Two subspecies
include R.a. aurora of
British Columbia, Wash-
ington and Oregon, and
R.a. draytonii of re-
mainder of range de-
scribed above. Submits
to confinement rather
well and so is often in
terraria, at least tem-
porarily.

This species lives usually
in burrows of gopher
turtle, which are to be
found in sandy hills and
pine barrens. It may
be seen in burrow en-
trance on dark days but
is mostly nocturnal. It
is probably of little or
no economic importance
but is of considerable
scientific interest.

Hardly of major import-
ance to man, but make
excellent food for bass
and may be used as bait.
The legs may be eaten
but do not have size of
bull frogs and green
frogs that share the
same territory.
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(Continued from page 27)

books about this stage because many ob-
servers have failed to note that the story
that may be true in one place is not neces-
sarily the true picture in another. What
causes these variations I cannot tell you.
It may be nutrition, seasonal variation, or
what not. Why not try to find out what
the story is where you live!

their amphibian populations, with pos-
sibly the extreme being represented by the
bell toads, which can cling as adults or
larvae to the bottoms of swiftly flowing
streams, or even in waterfalls. All of this
information may well increase our in'
terest in the group.

Of course, there are practical-minded
folk who ask what good these animals

The Adult Amphibian.

poses we should recognize that adult am-

For our pur- may be. Many of the amphibia are edible
by man, and some of them are capable of

. s . |
causing disturbances to the animals that it

-

phibians are either males or females. The - Mink Fro 9

sexes come together, mate and start a new

generation. During this critical period the

character of the animals may change radi-

cally. They may come into the open freely. They may
make noises that may be heard a mile or more away.
They may lose interest in eating. They may live in an
entirely different habitat. These generalizations, of
course, ate not limited to amphibia. They are applicable
to other animal groups. As in other groups, there is
competition for mates at times, but monogamy, such
as is the practice in many higher organisms, does not
seem to have entered the schedule that is followed by
the amphibia, although, as already suggested, there are
cases where the male takes over responsibility for his
offspring. Sometimes this arrangement apparently is
voluntary, while at other times circumstances dictate
what is done.

The food of adult amphibia commonly differs con-
siderably from the food of the earlier stages. Tadpoles,
for the most part, may live on oozes and slimes found
under water. To harvest this food, the tadpole has
appropriate lips, and each tadpole species has its own
lip pattern. Upon reaching of the adult stage, or the
stage after the first aquatic stage in newts, the food
sought is more likely to be living animal matter, which
must be captured by stalking or surprise. This puts a
new responsibility on the animal and thus changes its
habits.

The Ecology of the Amphibia. A glance at the life
history material given on the 36 species dealt with in
this insert and No. 30 shows that the animals, in one
stage or another, live in a great variety of places. Go
to the tree tops and you will find tree toads. Look on the
tree trunks and you may find tree toads or barking frogs.
Your garden may support toads and your fields of
cultivated crops may yield meadow frogs, toads and
possibly some of the woodfrog group. These habitats
may have salamander representatives, with worm sala-
manders hiding and living in tree cavities, with spotted
salamanders roaming our meadows and with efts feeding
on insects in our gardens, if the weather is right. Wood-
lands have their own amphibian fauna, too.

When we reach the wetter spots we find water margins
favoring pickerel frogs. The ditches provide breeding
grounds for a great majority of the amphibia and even
the depths and margins of pools may have different
amphibians living in them. Even swift waters vary in

32

feed upon them. The giant toad, Bufo
marinus, may give off substances that are
reputed to kill dogs that bite them, and
many persons still believe that toads can give warts. It
is true that some of the substances given off by either
salamanders, or toads and frogs, can cause blindness in
animals that get these substances in their eyes. This
may be done if the eyes are rubbed after the amphibia
have been handled. Usually this blindness, of course,
is temporary, but in any case it is not pleasant.

As suggested in the chart section, a number of the
salamanders that live in streams setve as reservoirs for
undesirable colon bacilli, which may have been in
insects on which the salamanders fed.

One of our frogs has found some use in laboratories
interested in studies to make an early determination of
pregnancy in human beings. Of course, a major use to
man of some of these animals lies in their value in under-
standing the anatomy of animals. A considerable trade
rests on the use of prepared frogs and salamanders in‘
zoological laboratories. Sometimes these animals are
of major value in this connection because their bodies
represent simpler types of animal anatomy and may
therefore be of greater value for instruction purposes.

Some thirty years ago my wife and I visited at the
home of David Starr Jordan, the author of the classic
Manual of Vertebrates, and who, following his graduation
at Cornell, attended the famous school conducted by
Louis Agassiz on the island of Penikese. He probably
knew more in his life about the classification of verte-
brates than any man I have ever known. I wanted a
motion picture of this leader and sought to put some-
thing in his hands for a “‘close-up.”” I reached over to a
nearby shrub in his home garden and handed him a
small tree toad that was resting there. Jordan took it,
looked it over carefully, passed it from one hand to
another and said, *'I wish I knew what species it is.”
Since that time I have never been too disturbed if I, a
much less-trained man, did not know the species of
every plant and animal I found on a trip. I mention this
because Jordan was holding a frog that represents a
relatively small group of animals. In spite of his failure
to make a detailed identification, we continued to talk
about that tree-toad and to enjoy it in many ways. I
hope that you have the same sort of experience with
some of the animals belonging to the amphibia. thr-‘
ever you live, they may come into your life. § ¢
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