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2 feet by 18 inches, I found 17 specimens. (May 1, 1898.)

The Ring Snake feeds on insects and is oviparous.

Dates of capture.—March 22 ; April 4, 15 ; May 2, 6, 21,

24; November 7.

Genus liopeltis.

Head scales normal. Maxillary teeth smooth, equal. Nasal one-

Dorsal scales smooth, with one pit. Anal divided. Subcaudals in

pairs. Head distinct, size small. Tail long.

73. Liopeltis vernalis Harlan. Grass Snake. Green

Snake.

L'yclopMs vernalis, Chlorosoma vernalis, Coluber vernalis, Contia ver-

nalis, Herpetodryas vernalis, Coluber cyaneus.

Description.—Rostral broader than deep, visible from above. Inter-

nasals proportionally large, more than half the size of the prefrontals.

Frontal elongate, nearly once and a half times as long as broad. Parie-

tals large, truncate behind. One pre- and two post-orbitals. One nasal,

with the nostril in the middle. Loral longer than high. Temporals 1-2.

Upper labials seven, third and fourth entering the eye, fifth and sixth

the largest. Lower labials eight, fifth the largest, four in contact with

the anterior chin shields, which are a little shorter than the posterior,

and are in contact anteriorly. Head proportionately long, slightly

swollen on the temporal region. Snout rounded and projecting over

the lower jaw. Mouth cleft, large, and curved. Dorsal scales in 15

rows, smooth, with one pit, the outer row a little broader than the

rest. Tail very much tapering, pointed, forming from one-third to one
fourth of the total length. Ventrals 125-144. Anal divided. Subcaudals
69-95 pairs.

Color.—Dark green to grass green above, fading on the flanks. Upper
lips and lower parts yellowish-white or greenish white. The green
changes in alcoholic specimens to blue.

Size.—Total length 510 mm.; tail 160 mm.

Habitat.—Nova Scotia to Wyoming, south and west to

New Mexico. Found only rarely in the Southern States.

Missouri localities:—Randolph, Jackson, and Johnson
Counties. In Illinois, Madison and Monroe Counties.

Habits.—So far I have no record of this snake ever

having been captured south of the Missouri River in this
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state. Of the two specimens which I have one was cap-

tured by Dr. Anton Schaffranek in his garden in St.

Charles, and the other by Mr. E. M. Parker of Mont-

gomery City. About thirty-five years ago I picked from

a ditch in Madison County, 111., a dozen specimens. About

fifteen years later I returned to the place but did not find

any. A farmer, who had been living in that vicinity

during the time told me that he had not seen Grass Snakes

for many years, although they had been quite common at

one time. Grass Snakes feed on insects and caterpillars,

but only on the hairless kind. They are oviparous.

Dates of capture.—August 4.

Genus opheodrys.

Maxillary teeth smooth, equal. Cephalic plates normal. One nasal.

One loral. One anteorhital. Scales keeled, with two pits. Anal divided.

Head distinct from the body. Color green. Tail long.

74. Opheodrys aestivus Linnaeus. Green Bush Snake.

Rough-scaled Green Snake.

Oyclophis aestivus, Phyllophilophis aestivus. Leptophis aestivus, Lepto-

phis majalis, Liopelfis aestivus, Herpetodryas aestivus, Contia aes-

tiva, Coluber aestivus, Green Snake, Anguis viridis, Anguis gra-

cilis coeruleo viridis.

Description.—Rostral broader than high, well visible from above. Me-

dian suture of internasals shorter than between prefrontals; frontal

elongate, one and a half times as long as broad, longer as its distance

from the end of the snout, shorter than the parietals. Nasal one, with

nostril in the center. Loral longer than deep. Anteorbital one; post-

orbitals two, the lower one small. Temporal 1-2. Upper labials seven,

sixth the largest, third and fourth entering the eye. Lower labials

eight, fifth the largest, four in contact with the anterior chin shields,

which are shorter than the posterior. Head elongate, neck contracted.

Snout projecting considerably over the lower jaw. Eyes large. Mouth
cleft, large and bent. Body slender, tail whip-like, being usually

•nore than one-third of the total length. Dorsal scales in 17 rows, all

reeled except the two outer rows on each side, which are smooth. The
scales of the outer rows are also perceptibly wider than the rest.

Ventrals 150-165. Anal divided. Subcaudals 111-135 pairs.

Color.—Green above (pea green). The green of the back fades to-
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wards the lower rows of scales. Beneath yellowish white. The lower

jaw, chin and upper labials whitish yellow.

Size.—Total length 695 mm.; tail 258 mm.

Habitat.—Maryland to Kansas, south to Florida, Texas,

and Mexico. Missouri localities:—St. Louis, Jefferson,

Wayne, Shannon, Oregon, Ozark, Stone, Jasper, Jackson,

Phelps, Crawford, Lewis, Pike, Montgomery, and Warren
Counties. In Illinois, St. Clair and Union Counties.

Habits.—The Green Snake may be easily distinguished

from the Grass Snake by its keeled dorsal scales and by
the number of scale rows, being 17 in the Green or Bush
Snake and 15 in the Grass Snake. I have only found this

snake on bushes and small trees. It darts at great speed

from bough to bough in pursuit of insects. Its green color

gives it protection from the birds which prey upon it.

Prof. F. W. Putnam found in Massachusetts on August
31st the eggs of this snake under the bark of an old tree

stump. They were just ready to hatch, one snake being

already out. The eggs were one and a half inches long

(38 mm.), and the young a little over five inches (127

mm.).

Genus Virginia.

Maxillary teeth subequal, smooth. One loral, two internasals, no

preorbital. Scales smooth, without pits, in 15 or 17 rows. Anal divided.

Head distinct. Size small.

75. Virginia elegans Kennicott. Virginia's Snake.

Description.—Rostral narrow, tapering upward. Prefrontals entering

the eye and with the loral forming the anterior border of the eye.

No anteorbital. Postorbitals two. Temporals 1-2. Parietals large.

Upper labials six, third and fourth entering the eye, fifth the largest.

Lower labials six, fourth the largest, four in contact with the anterior

chin shields, which are equal in length to the posterior. Head small,

narrow and relatively high. Snout pointed, eyes small, mouth deeply

cleft. Body slender. Tail very short. Dorsal scales in 17 rows, smooth,

except those on the tail, which are obtusely keeled. Ventrals 117-126.

Anal divided. Subcaudals 29-45 pairs.

Color.—Above the color is light olivaceous brown to pinkish orange.

Dull yellowish white beneath. Labials immaculate.

Size.—Total length 300 mm.; tail 65 mm.
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Habitat.—Indiana, southern Illinois, Missouri, Arkan-

sas, Louisiana, and Texas. Missouri localities :—St. Louis

and Jefferson Counties. In Illinois, St. Clair County.

Habits.—Virginia 's Snake is seldom found in Missouri,

but this may be due to its secretive habits. All I have

found were under rocks. Once I caught one sliding over

a narrow path in heavy timbered bottom lands.

Dates of capture.—April 4 ; May 4, 13 ; September 6.

Genus farancia.

Maxillary teeth smooth, subequal. One internasal. One nasal, half

divided. One loral. No anteorbitals. The loral and postfrontal en-

tering into the orbit. Two postorbitals. Scales smooth, without pits,

in 19 rows. Anal plate divided. Size large.

76. Farancia abacura Holbrook. Hoop Snake. Horn
Snake. Sting Snake.

Farancia fasciata, Farancia drummondi, Hydrops abacurus, Hydrops

reinwardtii, Helicops abacurus, Calopisma abacurum, Calopisma

reinwardtii, Homalopsis reinwardtii, Coluber fasciatus, Coluber

ovivorus, La Couleuvre ovivore, Vipera aquatica.

Description.—Rostral wider than deep. One internasal, two prefron-

tals, reaching down to the orbit. Frontal large, elongate, being one and

a half times as long as wide, longer than its distance from the end of

the snout, shorter than the parietals, which are very large. Supercil-

iaries proportionately small. One nasal, grooved below the nostril.

One loral, which, with the prefrontal, forms the anterior border of

the orbit. Two postorbitals, lower one much smaller. Temporals 1-2.

Upper labials seven, third and fourth entering the orbit, fifth and

sixth the largest. Lower labials eight, fifth the largest, four in con-

tact with the anterior chin shields, which are a little longer than the

posterior. Head small, not distinct from the body. Tail short, main-

taining its diameter well towards the tip, then tapering suddenly,

ending with a conical nail or horn. All the dorsal scales are smooth,

in 19 rows, the outer row wider than long. Ventrals 168-206, the one

preceding the anal divided. Anal divided. Subcaudals 34-49 pairs.

Color.—Above shining bluish black. Sides and belly red, with trans-

verse, complete or broken, bluish black bands, which are continuous

at the sides with downward extensions of the black of the dorsal sur-

face. The red of the ventral surface extends upward on the sides

between the black bars to the third or fourth row of dorsal scales.
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Since the red has definite margins and contrasts strongly with the

black, the belly has a checkered appearance. The head above is of

the same color as the back. Upper and lower labials with black dots.

The chin shields have also each a black dot.

Size.—Total length 950 mm.; tail 158 mm. Specimens sometimes

reach a length of 1400 mm.

Habitat.—The Horn Snake is distributed from South

Carolina to Louisiana, and up the Mississippi Valley to

Arkansas and the southern part of Missouri, Illinois, and
Indiana. Missouri localities :—Butler County. Dr. T.

Kingsolving reports it from Hornersville, Pemiscot

County.

Habits.—My son found two of these snakes—an adult

and a young one—under a log near the water's edge, at

Grinnell's Lake, near Poplar Bluff, Butler Co., Mo., April

24, 1898. At the same place he found some more a few
years later on April 19th. This is one of the snakes of

which such terrible stories are told, giving rise to many
popular names, as in this case Hoop Snake, Sting Snake,

Horn Snake. I have never yet seen any snake take its own
tail in its mouth and roll away like a hoop. This story

must have originated in the mind of a very excitable per-

son, probably one that was "seeing snakes." The snake

has a very short sharp point on the end of its tail, from
which fact it received its name Sting or Horn Snake. The
story goes that a sting from this snake means sure death

to a person, and death to a tree should it strike with its

tail. I have handled this snake many a time. On closing

my hand it would make a boring motion with its tail but

never succeeded in breaking even the skin.

Genus caephophis.

Maxillary teeth smooth, subequal. Rostral normal. Internasals

present or absent. Nasal one. Loral large, reaching to the orbit.

One postorbital. Scales smooth and glossy, without pits, in 13 rows.

Anal divided. Small snakes, with little heads and short tails, termin-

ating in a single acute nail.
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77. Caephophis amoenus Say. Worm Snake. Ground

Snake.

Coluber amoenus, Celuta helenae, Carphophiops helenae, Carphophis

helenae, Celuta vermis, Carphophiops vermis, Carphophis amoena,

Carphophiops amoenus, Celuta amoena, Brachyorrhos amoenus, Ca-

lamaria amoena, Carphophis vermis, Carphophis amoenus var.

vermis.

Description.—Rostral broad. Nasal one, nostril in the anterior half.

A large loral, forming with the prefrontal the anterior border of the

orbit. Internasals none or two. Postorbital one. Temporals 1-1.

Frontal nearly as long as broad. Upper labials five, third and fourth

entering the eye, fifth the largest. Lower labials six, fourth the

largest, four in contact with the anterior chin shields, which are

longer than the posterior. Head very small, snout moderately elongat-

ed and rounded. Body glossy, tail short, tapering to a point. Dorsal

scales in 13 rows, smooth. Ventrals 112-134. Anal divided. Sub-

caudals 24 to 26 pairs.

Color.—The color of the back is chestnut brown to light gray and

glossy black. Beneath salmon to flesh color (pink).

Size.—Total length 315 mm.; tail 50 mm.

In my description I have included the three varieties: C. amoenus,

C. helenae and C. vermis, as I found it rather difficult to make dis-

tinguishable characteristics. I have before me 45 specimens:

2. C. amoenus from North Carolina.

4 C. helenae from east of the Mississippi River.

2 C. helenae from west of the Mississippi River.

37 C. vermis from west of the Mississippi River.

Separating them:

1st. By the color of the back, I have 6 brown, 8 gray, 31 bluish

black. Two of the brown ones are from North Carolina and one

each from Mississippi, Kentucky, Tennessee and Illinois. All the gray

and black ones are from west of the Mississippi River.

2nd. In regard to the internasals, I find that four from east of

the Mississippi River have no internasals, and thirty-nine have one

pair of internasals. With the exception of two from North Carolina

these are from Missouri and Arkansas.

3rd. By comparing the color of the back reaching to the outer

rows?, the color reaches in two to the first row, in thirteen to half of

the second row, in fifteen to the second row, and in fifteen to the

middle of the third row.

All the specimens examined have 1-1 temporals.
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Habitat.—The Worm Snake is distributed from Massa-

chusetts to Georgia, west to Arkansas, Missouri, and Kan-

sas. Missouri localities:—St. Louis, Jefferson, Butler,

Oregon, Jackson, Montgomery, and St. Charles Counties.

Habits.—The Worm Snake may be common in some

localities, but it is seldom seen wandering about. It is

found mostly under rocks and decayed logs, under accum-

ulations of damp leaves and mouldy deposits. It is often

uncovered in plowing. It feeds upon earth worms and

grubs. Mr. C. H. Danforth informed me that a specimen

of Carphophis had swallowed a small Diadophis, which

he had put together in a can. The species is oviparous,

laying a small number of eggs (five), which are about SO

mm. long and about 7 mm. in diameter.

Dates of capture.—March 23 ; May 2, 4, 19 ; July 4, 19

;

November 4.

Subfamily Boiginae.

Hypapophyses present throughout the vertebral column, represented

on the posterior dorsal vertebral by a more or less developed crest

or tubercle projecting below the condyle.

Genus tantilla.

Maxillary teeth small, equal, twelve to fourteen, followed by a pair

of feebly enlarged grooved teeth, situated below the posterior border

of the eye. Mandibular teeth equal. Head small, not, or but slightly

distinct from the neck. Bye small, with a round pupil. No loral

shield. Body cylindrical, scales smooth, without pits, in 15 rows. Ven-

trals rounded. Tail moderate or short. Subcaudals in two rows.

Southern North America, Central and Tropical South America.

78. Tantilla gracilis Baird and Girard. Graceful Tan-

tilla.

Tantilla coronata, Homalocranium gracile, Tantilla hallowellii.

Description.—Rostral large, a little broader than high. Nasals two,

nostril in the posterior margin of the prenasal. No loral. Anteor'bital

one, postorbital one. Postnasal sometimes separated from the pre-

ocular by the prefrontal. Frontal longer than broad. Temporals 1-1.

Upper labials six, third and fourth entering the eye, fifth the largest.
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Lower labials six, four in contact with the anterior chin shields, which
are longer than the posterior. Head continuous with body, snout pro-

jecting. Eyes small. Mouth deeply cleft. Tail very slender. Dorsal

scales in fifteen rows, smooth. Ventrals 112-137. Anal divided. Sub-

caudals 41-51 pairs.

Color.—Reddish or greenish brown above, some scales speckled with

darker. Beneath salmon color, pink in life. Top of head darker

brown. Labials yellowish brown.

Size.—Total length 215 mm.; tail 51 mm.

Habitat.—Texas, Arkansas, and Missouri. Missouri

localities:—St. Louis, Jefferson, Ozark, and Stone Coun-

ties.

Habits.—The Tantilla leads a secretive or burrowing

life. In the Ozark Plateau in Jefferson County they are

common, and are found mostly under rocks on hillsides

with southwestern exposure. In St. Louis County I have

found only one so far. They feed on insects.

Family Elapinae.

This family contains all the so-called "proteroglyph" snakes, or

snakes with a permanently erect poison fang in the anterior portion

of the horizontal maxillary bone. Smaller teeth behind the fangs.

These may be wanting. Head furnished with plates. Loral usually

absent. Tail short, conical.

Genus elaps.

Body elongated and cylindrical. Head small, its upper surface with

the nine plates usually found in the Natricidae. No loral. Nasals two,

with the nostril between, or mostly in the anterior one. Anteorbital

one. Eyes small, pupil a vertical oval. Head little distinct from the

body. Scales smooth, without pits. Subcaudals in two rows. Anal

plate divided. (Hay.)

79. Elaps fulvius Linnaeus. Coral Snake. Bead Snake.

Harlequin Snake.

Coluber fulvius. Vipera fulvia, Elaps tenere, Elaps tristis, Le noire et

jaune.

Description.—Rostral about as high as wide, not extending between

the internasals, which are rather small and about one-third the size

of the prefrontals. Frontal a little longer than wide. Parietals also
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longer than wide. Upper labials seven, third and fourth entering the

eye. Temporals 1-1 or 1-2. Nasals two, the anterior one deeper in

front than the posterior. Lower labials seven, fourth the largest. An-

terior chin shields shorter than the posterior. Head a little wider than

the neck, flat above. Eyes very small. Body slender and cylindrical.

Dorsal scales smooth, in 15 rows. Ventrals 202-236. Anal divided.

Subcaudals in 25-45 pairs.

Color.—The ground color is red, with from eleven to seventeen black

rings of the body. These rings are from seven to ten scales long, and

the same number of red rings, are from eight to twelve scales long.

The black rings are bordered in front and behind by yellow rings, one

or two scales long. Nearly all the scales in the red rings are mottled

with black on the dorsal part. Three or four black and an equal

number of yellow rings on the tail, but no red. Top of head in advance

of the parietals is black, followed by a yellow band extending to the

angle of the mouth, and a black ring from 5 to 8 scales long.

Size.—Total length 930 mm.; tail 70 mm. Another specimen is 1000

mm. long and the tail 90 mm.

Habitat.—The Coral Snake is found from Florida west

to Texas and Mexico, up the Mississippi as far north as

Missouri. Also in Georgia and South Carolina. So far

I have never had the pleasure of capturing one of these

snakes in Missouri. Some years ago I saw one in Dunklin

County and Dr. C. A. Peterson noticed one near Horners-

ville, Dunklin Co., but in both cases the snake escaped.

Dr. P. R. Hoy reports that he found it in his explorations

of western Missouri in 1854. (Annual Report, Smith-

sonian Institution, 1865). On page 433 the doctor says
'

' Mr. Judson caught me a few days after we had left here

an Elaps fulvius (perhaps E. tenere). Is this not the

most northern locality in which this beautiful southern

serpent has been discovered?"

Habits.—My friend, Mr. John K. Strecker, Jr., of

Waco, Texas, wrote me the following letter regarding the

habits of this snake:—"One day in May I stood on the

bank of a small grassy lagoon in the eastern section of

McLennan Co., watching a number of water snakes that

were either swimming around in the water or sunning

themselves on tufts of earth and swamp grass, which were
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raised above the surface of the marsh. These serpents

were mostly true water snakes, such as Natrix rhombifer,

Natrix fasciata transversa, and Natrix erythrogaster, also

one specimen of the Lined Snake, Tropidoclonium line-

atum, and numerous stump-tail Mocassins, Agkistrodon

piscivorus. During the rainy season the snakes fairly

swarm here, but they are more numerous in point of num-
bers than species. On this occasion I was trying to dis-

cover something new in the line of snakes and chancing to

cast my eye on a patch of rushes on the border of the wa-

ter some yards away, my gaze was at once riveted upon a

most beautiful creature. Through the rushes in and out

swam a sinuous body, the form of the most beautiful of

serpents, the Bead, Coral or Harlequin Snake. This ser-

pent with its bands of bright red, yellow and black con-

trasting with the brilliant green of the rushes and the

dull color of the marsh water, made one of the most fasci-

nating and interesting sights that I have ever gazed upon.

The specimen I now beheld was probably three and a half

feet long, in fact longer than any specimen I have ever

collected. I was eager to capture the serpent but although

I made the effort, the Elaps proved to be the quicker of

the two and made for the deeper water, where it disap-

peared. The principal haunts of this snake are woods in

the vicinity of ponds, springs and streams. Their food

consists for the greater part of other snakes, such as small

specimens of various water snakes and Garter snakes, but

although other reptiles and batrachians are eaten the

stomachs of the smaller specimens I have dissected con-

tained remains of small ground snakes, such as the Grace-

ful Tantilla (Tantilla gracilis) and the little Brown Snake,

Haldea striatula, as well as a few small water snakes,

among them the Ribbon Snake (Tkamnophis proximo).

I am inclined to believe that if these snakes were armed
with movable fangs, as the Rattle Snakes, they would

prove much more dangerous, as they recover themselves

much more rapidly after striking than any member of the

Crotalidae I am acquainted with; as it is they are com-
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pelled to bite in order to inflict a wound and their mouth
is so small that they can hardly be considered a very for-

midable reptile. When enraged they have a peculiar way
of drawing back after each attempt is made to strike and
instead of forming an almost perfect coil, as it is usual

with some other snakes, will only half coil their body,

with its beautifully colored bands, coiling and uncoiling

with confusing rapidity."

The Coral Snake belongs to a family which contains

some of the most poisonous snakes, such as the Cobra di

Capello and the Australian Tiger Snake, which are pro-

vided with a venom that is more deadly in effect than that

of the Pit-Vipers (Rattlesnakes, Copperheads and Cot-

ton-mouths). Because the Harlequin Snake has compara-

tively short fangs many people think it a poisonous snake,

but only slightly so. This is, however, a dangerously

poisonous snake. Beginners in Herpetology should be

very careful to learn to distinguish the Coral Snake from
the red and yellow ringed Lampropeltis.

Ditmars in his Reptile Book says ''The Coral Snake
differs from Pit-vipers in seldom or never striking at the

object of its anger. If cornered it will lie sullenly mo-
tionless, or throw its body into a series of irregular loops,

under which the head is often hidden. If unduly annoyed
the reptile behaves in a peculiar manner. It twists from
side to side, lying motionless for a few seconds, then

throwing itself into a different position. The movemer 1

are jerky and erratic and seemingly without purpose.

Then the reptile is treacherous and dangerous. Its move-
ments are lightning-like and quite different from those

displayed by the majority of snakes. If touched lightly

upon the side, the small head is swung around and the

jaws grasp the offending object, which the serpent chews
until the small but formidable fangs have been imbedded
a number of times."

It may be well to site a few cases of the harm done by
this reptile as a warning to those who see in it only a

beautiful inoffensive-looking snake.
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The late Dr. E. D. Cope reports the following case :—
"A Swede at Oakland, Orange Co., Fla., found an Elaps,

and because of its beautiful color he caught it and tried

to put it into a bottle of alcohol. The snake bit him, but

the wound was not large, and as it did not swell he did

not care much about it at first. After a while he was taken

very sick, went to bed, asked for a physician, and drank

whisky; but it was then too late. He died the next morn-

ing, about twelve hours after the snake had bitten him.

During the last hours he was unconscious, but before that

he suffered most excruciating pains."

Dr. Thomas Kearney of San Antonio, Texas, relates a

case as follows:—An infant child of Mr. Alexander

Stringer was playing in the yard, and being attracted by

the bright colors of a coral snake, grasped it near the

middle. The screams of the child brought its parents to

its relief, but too late; the snake had done it work. The

child lingered in great agony until the following morning

and died. The snake, as described to me was about 18

inches long. (Stejneger.)

Dr. Leonard Stejneger in his Poisonous Snakes of

North America gives the following:—These cases were

reported by Dr. J. HarfT, who wrote that two men were

bitten, one died in 24 hours while the other one recovered

after an almost fatal prostration of thirty-six hours dura-

tion.

1
' The fatal case came under my observation a few min-

utes before death occurred under the symptoms of paral-

ysis of the heart. The second case was brought soon

enough for me to try stimulants—whiskey, hypodermic

injections of ammonia and fomentations of digitalis leaves

over the region of the kidneys. The man, a strong young

Scotchman, recovered in three days, and felt only a feel-

ing of tingling in his extremities for some time after.

Both men kept the snakes as pets, and the last one used

to put his finger in the animal's mouth very often to show

how tame it was. One day he put it in a little deeper
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tlian usual, and while trying to extricate it the teeth bit

him."

Another case reported by Dr. Stejneger is the follow-

ing:—The victim was Mr. Zeno Shindler, an employee of

the U. S. National Museum, and the offender a medium-

sized Elaps fulvius, received from Mr. James Bell, of

Gainesville, Fla.

"On June first, 1882, between two and three o'clock in

the afternoon, preparatory to making the color sketch

from the live snake which should serve for a guide in

painting the plaster cast to be made from it, Mr. Shindler

attempted to transfer the snake from the terrarium to a

glass jar, holding it tightly by the neck. At the moment
he let go, the snake's tail touched the bottom of the jar,

and before he had time to remove his hand the snake

fastened its fangs in his left index finger. The snake did

not strike like the rattlesnake, but hit hard, closing the

lower jaw upon the finger, and held on so firmly that it

had to be wrenched off, by which operation one of the

fangs was broken off in the wound.
'

' The first symptoms, which appeared immediately after

the bite, according to Mr. True, consisted of violent pain

at the wound. The symptoms continued without material

change to 4:30 p. m. At that hour the first symptoms of

drowsiness or unconsciousness made their appearance,

and remained until the morning of the third day.

"At 7:30 p. m. on the day of the bite Mr. Shindler felt

so ill that he deemed it prudent to call upon his physician,

Dr. L. M. Taylor, of Washington, whose treatment is

given in full in Mr. True's report.

"In three days after treatment the patient felt in good

health again. About two months after the event, how-

ever, pain set in once more at the bitten finger, extending

to the knuckles ; and after a few days an ulcer made its

appearance above the latter.

"Mr. Schindler tells me that every summer a few days

before June 2, the day he was bitten, the wounded finger
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commences to pain, mostly at night. A sore is formed and

soon breaks open, and as a result the nail invariably comes

off. The attack lasts for about two weeks.
'

' Two years ago, however, and ten years after the acci-

dent, the recurrence was prevented by a remedy commonly
used in Brazil against snake bite, and brought to Mr.

Shindler from that country by his friend, Dr. A. de Baus-

set. The remedy consists of the leaves and stem of a

vine (Micania guacho) an infusion of which was taken

internally immediately before the expected recurrence of

the symptoms, with the result that, although the pains

arrived on time, no eruption took place."

The Coral Snake is of burrowing habits. It is some-

times found hiding under the bark of decaying logs, and

is often brought up in ploughing. After heavy showers

and at night it issues forth in search of food, which con-

sists of snakes and lizards. The Bead Snake is oviparous.

Its eggs are very elongate and are deposited in decaying

bark or damp soil. The snake lays about seven eggs at

the end of June, which hatch at or about the 27th of Sep-

tember.

Superfamily Crotaloideae.

Maxillary bone vertical and movable. Ectopterygoid (transpalatine)

present, extending to mandible; supra temporal present, attached scale

like to the skull and suspending quadrate. Maxillary much abbreviated,

srectile perpendicularly to ectopterygoid, supporting a pair of large

poison fangs, without external groove. Mandible without coronoid

bone. Hypapophyses developed throughout the vertebral column.

Family Crotalidae.

A deep "pit" between the nostril and the eye. Head triangular,

broad behind, flat and distinctly separated from the body by a small

neck. Maxillary bone much shortened, moving freely on the lachrymal

and supporting a single functional, enlarged, tubular tooth, or poison

fang, which is capable of erection and concealment under a fold of

lining of the mouth. Poison glands at the side of the head. Pupil

oblong, vertical. Scales keeled. Anal entire. Body thick and short.

Tail short. All are venomous.

"Pit Vipers," a name meant to include the Rattle-

snakes, Moccasins, and Copperheads, is a most excellent
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one, for not only does it indicate the relationship of these

snakes to the true vipers, but it also contains a reference

to the remarkable character which at once distinguishes

them both from the vipers and all other snakes as well.

The name refers to a deep pit or hole found in the Rattle-

snakes and their nearest relations on the side of the face

between the nostril and the eye. This cavity sinks deep

into the maxillary bone and represents a "blind" sac

lined with epidermis and is not connected with any of the

other cavities or organs in the head by any inside opening

or canal. There is nothing similar to be found in any

known reptiles outside of this family, if we except the

labial pits in the pythons and boas, nor is there any in

any other class of animals.
'

' In the meantime naturalists have become compelled to

assume the existence of a ' sixth sense ' in various animals,

for which they had discovered special sense organs, such

as, the lateral line in fishes.

"It was quite natural, then, that Prof. Leydig should

come to the conclusion that the pit of the Crotalidae is the

organ of a sixth sense, when upon a microscopic examina-

tion of the pit's lining he found it supplied with a thick

nerve, ending in a way the only analogue of which is

found in the retina of the eye or the labyrinth of the ear.

"The external layer of the lining of the pit Leydig

found to be a continuation of the outer skin, which, how-

ever, upon entering the cavity becomes thin and consid-

erably modified. The granular tubercles gradually disap-

pear toward the bottom, and the surface is found to be

composed of large angular epidermis plates containing

nuclei. Underneath this he found a layer of connective

tissue, in which the fine ramifications of the thick nerve

supplying the pit are lost in a granular substance which

under high power reveals itself as containing numerous,

true, rounded, but pale nuclei. The granular substance

he found arranged around the nuclei in such a way as to

form groups or islands of various forms and sizes sep-

arated by light narrow spaces. These structures can only
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be regarded as terminal ganglions, and it does not seem

doubtful that we have here to do with a true sense organ.

"Wherein this
' sixth sense' consists we do not know,

nor do we know of anything in the habits of these snakes

which would indicate its nature, or to what use the animal

puts the organ. Future research may reveal it, though

perhaps man will never fully comprehend the nature of

a sense which he himself does not possess." (Stejneger.)

Key to the Genera of Crotalidae of Missouri.

Tail not provided with a rattle. Agkistrodon.

Tail provided with a rattle.

Top of head with plates. Sistrwrus.

Top of head with scales. Crotalus.

Genus agkistrodon.

Nine cephalic plates. A pit between the eye and nostril. A pair

of erectable poison fangs. Scales keeled, in 21-27 rows. Anal entire.

No rattle.

Key to the Species in Missouri.

No loral plate; a pair of post-parietals; upper labials entering the

orbit. Usually 25 scale rows. piscivorus:

A loral plate; no post-parietals; orbit separated from upper labials

by scales. Usually 23 scale rows. contortrix.

80. Agkistrodon piscivorus LaCepede. Water Moccasin.

Cotton Mouth.

Trigonoceplialus piscivorus, Toxicophis piscivorus, Scytale piscivorus,

Cenchris piscivorus, Toxicophis pugnax, Acontias leucostoma, Na-
trix piscivorus, Coluber aquaticus, Le Piscivore, Vipera aquatica.

Description.—Rostral large, vertical, truncate above. Internasals tri-

angular, frontal large, longer than wide, hexagonal. Nasals two with

the nostril between them. A pair of small triangular plates behind

the parietals, which are pentagonal. Pre-oculars two or three, the

upper much the largest. Post-oculars two or three, with one or two
sub-oculars. Upper labials eight, the third the largest and entering

the eye. Ten lower labials. Anterior chin shields much larger than
the posterior. Head broad, flat on top, snout rounded. Canthus ros-

tralis sharp. Neck contracted. Body very stout. Tail short, com-
pressed, one-seventh to one-sixth of total length. Dorsal scales in 25
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rows, strongly keeled. Ventrals 130-147. Anal entire. Subcaudals

39-48, more or less of which are undivided. The end of the tail with

a sharp nail.

Color.—Color above brown to blackish, with about eleven transverse

black bands alternating with as many brown bands, the latter widen-

ing on the back and with a dusky center, the black bands widening

at the sides and often with a brown area in the expanded lateral

portion. Sometimes uniform blackish brown, with numerous black

blotches beneath, black posteriorly. Head uniform brown or black

above, with a wide black band, edged above with brown and below

with yellow, extending from the eye over the angle of the mouth and

terminating on the neck. Tail uniform black, or with a few pale spots

beneath, posteriorly, sometimes banded. (Garman.)

In the young of the Cotton Mouth the colors are brighter and the

pattern more distinct.

Size.—A. E. Brown gives the size of a very large specimen as 1550

mm. long and 250 mm. in circumference.

Habitat.—From Southwest Virginia, south throughout

Florida, to Texas and the Rio Grande. It ascends the

Mississippi to southeast Missouri, and the Ohio to the

Wabash River. Missouri localities:—Butler, Stoddard,

and Dunklin Counties.

The late Mr. Specking, at one time teacher in a country

school at Delta, Cape Girardeau Co., assured me that

the Cotton Mouth was plentiful in the cypress swamps of

that neighborhood. Mr. W. S. Savage of Monteer, Shan-

non Co., enumerates the Cotton Mouth from Shannon

County.

Habits.—The name ''Water Moccasin," properly be-

longing to this species, is often applied to the common
Water Snake in parts of Missouri where the "Water Moc-

casin" does not occur. This mistake can easily be made
as the two species resemble each other somewhat, espe-

cially old specimens. In the "Sunken Lands" of Mis-

souri the Water Moccasin is abundant along the water

courses. It may be seen on hot days basking in the sun

on water plants. When disturbed it opens its mouth,

which is mostly white on the inside. This has given rise

to the popular name "Cotton Mouth." It vibrates its
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tail like a rattlesnake, but in a slower rhythm, and retreats

to the water for safety. When upon a higher log, they

tumble headlong into the water when alarmed. The Cot-

ton Mouth lives on fish, frogs, birds, smaller mammals,

and other snakes, but it is said not to devour its own kind.

Dogs and cattle bitten by this snake become very sick,

but recover in a very short time. Notwithstanding the

fact that the poison of the Moccasin has been found pro-

portionately less virulent than that of the Rattle Snake

and Copper Head, the fear it inspires is well founded for

it is much larger and heavier snake than the Copperhead.

The snake is ovoviviparous. It brings forth from two to

seven young at a time, which show the color pattern to

perfection. A Cotton Mouth, which I caught July 3rd,

near Bertig, Dunklin Co., Mo., gave birth to six young

ones on September 18th.

Dates of capture.—April 24 ; July 3 ; September 5.

81. Agkistrodon contortrix Linnaeus. Copperhead.

Moccasin.

Boa contortrix, Ancistrodon mokason, Scytale contortrix, Cenchris

mokeson, Scytalus cupreus, Cenchris marmorata, Cenchris contor-

trix, Trigonocephalus cenchris, Trigonocephalies contortrix, Anci-

strodon contortrix, Acontias atrofuscus, Trigonocephalus atrofus-

cus, Trigonocephalus historionicus, Ancistrodon atrofuscus.

Description.—
:
Rostral broad and high. Two internasals. Generally

three prefrontals, the median small. Frontal pentagonal, as wide as

long. Parietals about the size of the superciliaries, showing a ten-

dency to break up into small shields. Nasal divided with nostril be-

tween. Loral present, separating the posterior nasal from the supe-

rior ante-orbital. Ante-orbitals three, the inferior one very small. Post-

orbitals 3-4. Bye entirely separated from the labials by the sub-

oculars. Upper labials eight (seven), the second twice as high as

long, bounding the pit in front and reaching the loral. Lower labials

nine or ten. Head wide, flat, triangular with the sides in front of the

eyes vertical, with a sharp canthus rostralis. Body less stout than in

A. piscivorus. Tail short, tapering, about one-eighth the total length

and ending with a curved horn or nail. Dorsal rows 23, strongly

keeled. Ventrals 145-155. Anal entire. Subcaudals 31 to 52, all entire

except the last 8 to 18 pairs.
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Color.—Color above of a peculiar yellowish pink (in life), often pale

drab with a series of inverted Y-shaped brown marks on each side.

Beneath yellowish with a series of black blotches on each side. Top of

head often bright copper, whence the name "Copperhead." On the

sides of the head a white, yellowish band, which posteriorly rounds the

angle of the mouth and extends forward on the lower labials. Each

parietal with a brown spot. When born, the young snakes have vivid

sulphur-yellow tails.

Size.—Total length 1000 mm.; tail 130 mm. Another specimen, total

length 990 mm.; tail 110 mm.

Habitat.—From Massachusetts south to Florida, west

to Texas, north through Oklahoma and Kansas. Missouri

localities :—St. Louis, Jefferson, Shannon, Eipley, Howell,

Ozark, Stone, Johnson, Miller, Eandolph, Warren, Mont-

gomery, and Pike Counties. In Illinois St. Clair County.

Habits.—The Copperhead is of rather common occur-

rence. It is mostly found on shady, rocky hill-sides, and

not far from water. It feeds on birds, small rodents,

frogs, and snakes, but becomes itself in turn a victim of

some other snakes, as the Blue Racer (see Bascanion con-

strictor) and King Snakes. In the spring of the year I

caught two middle sized Copperheads, which I kept alive

for observation. I supplied them regularly with food

and water, but they refused to eat. They held out a whole

year, finally dying of starvation.

"When disturbed in its native haunts this snake will

generally make an effort to glide quietly away if escape

is open. If caught at close quarters, and flight be impos-

sible, it defends itself vigorously, throwing the body into

a series of irregular loops and striking in the direction

of the enemy. At such times a rapid, vibratory move-

ment is communicated to the tail, which produces a dis-

tinct, buzzing sound, if the serpent be among dry leaves.

Throughout all these manoeuvres the snake is usually

backing away in an endeavor to make a dash for safety,

by gliding into a nearby friendly thicket or among the

rocks. Like the moccasin, if held down with a stick in an

endeavor to effect its capture, it fights furiously, thrash-
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ing the body from side to side in an effort to twist itself

free and often in its excitement unconsciously throwing

a portion of its body against the widely distended jaws

with their sharp fangs, which immediately close, inflicting

a wound upon itself, which is never mortal, as the ven-

omous snakes are immune to their own and to each other's

poison." (Ditmars.)

The venom of the Copperhead is to my experience more
virulent than that of the Cotton Mouth and the smaller

Rattle Snakes. This snake is a much more vicious animal

than the Rattlesnake, not only because it strikes without

giving any warning, but also because it is of a much more
aggressive nature and quick in its movements. Dr. R. E.

Kunze (American Naturalist, 17:1229. 1883), thinks that

the Copperhead does not strike from a regular coil, like

the Rattlesnake, but that its effective blow is delivered

when the middle of the body is thrown into long, almost

rectangular curves, and the head held only slightly ele-

vated above the ground. The Copperhead is ovovivipar-

ous, producing from four to nine young ones. July 27,

1895, when dissecting one of these snakes I found thirteen

embryos, each about 3" (76 mm.) long.

Dates of capture.—April 4; May 6; June 23; July 27;

September 1, 30.

Genus sistrurus.

A pair of large erectable, perforated poison fangs in front of upper

jaw; no other maxillary teeth. Loral pit and rattle present. Top of

head covered with large plates, scales keeled, with pits in 21 to 25

rows. Anal and subcaudals not divided. Size small to medium.

Key to the Species in Missouri.

Postnasal in contact with preocular. The light line to angle of

mouth begins at nostril. catenatus.

Postnasal separated from preocular by loral. Light line to angle

of mouth begins at the eye. miliarius.
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82. Sistrurus catenatus Rafinesque. Prairie Rattle-

snake. Massasauga.

Crotalinus catenatus, Crotalus tergeminus, Crotalus massasaugus, Cro-

talophorus tergeminus, Crotalophorus catenatus catenatus, Crotalo-

phorus massasaiigus, Crotalophorus kirtlandi, Caudisona tergemina,

Sistrurus catenatus catenatus.

Description.—Rostral high, narrow, broader near the lower edge.

Canthus rostralis pronounced. Two internasals, triangular, anterior

margin convex, the posterior concave, the outer margin raised. Two
prefrontals, the outer margin also raised. Frontal pentagonal, often

broken in several shields (three). Superciliaries large. Parietals

broad, rounded posteriorly. Nasal two, with nostril between, which is

very small. Loral irregular in shape. Preoculars 2-3, long, the upper

reaching nearest to the internasals. About four postorbitals and as

many suborbitals. Upper labials 10-13. Lower labials 12-15. Head
moderately wide, neck contracted. Body short and stout. Tail about

one-ninth of total length. Rattle small. Dorsal rows of scales 25,

keeled except the two outer rows on each side, which are smooth. Ven-

trals 136-153. Anal entire. Subcaudals 21 to 31, entire, with only

about six posterior plates divided.

Color.—Above brown, with about 30-36 deep chestnut-brown dorsal

blotches, blackish externally and with yellowish-white margins. Three

lateral series of brown blotches, which alternate with the dorsal ones

The upper series is generally much paler. A narrower band of yellowish-

white from the post-nasal below the orbit to the angle of the mouth.

There is also a grayish band from eye to eye over the anterior half of

the superciliaries and frontal; a dark brown band on the cheeks from
the eye to the neck, followed above and on the occiput by a light gray-

ish band and between these is a long brown blotch, reaching also to

the neck. Beneath the color is blackish brown and yellowish. The
end of the tail in newly born is whitish yellow. Sometimes the snakes

are of a uniform black all over. (S. kirtlandii.)

Size.—Total length 777 mm.; rattle 39 mm. Newly born are about
135 mm. long.

Habitat.—From Michigan to Wisconsin, south to Ne-

braska, Kansas, Missouri, Illinois, Indiana, and Ohio.

Missouri localities :—St. Charles, Lewis, Randolph, and

Warren Counties. In Illinois, West Prairie near Mitchell,

Madison County.

Habits.—So far I have only found the Massasauga at

West Prairie, Madison Co., 111., and at Dardenne Prairie,

St. Charles Co., Mo. Both of these places are inundated



210 Trans. Acad. Sci. of St. Low's.

annually by high water from the Mississippi Eiver. May
15, 1890, my son and I went over to West Prairie. The

night before the water from Cahokia Creek had over-

flowed the whole prairie from 3 to 6 inches. On every

small elevation or heap of ground we found several Mas-

sasaugas, utterly exhausted. Within two hours we had

collected fifty-nine, mostly half grown, but some very

large specimens—over 730 mm. long. We searched for

the sixtieth but did not find it. We packed the fifty-nine

in two medium sized minnow buckets and found them all

alive on reaching home some three hours later. From
August 22 to September 2 their young were born, from

seven to nine by each female. They were about 135 mm.
long. All had a yellow tip to the tail provided with a

button. They were ejected in a thin yellowish covering

or egg shell, which broke immediately. The first thing

the young ones did was to open their mouths as if trying

their fangs. At present a large part of that prairie has

been drained and cultivated, and the Massasaugas have

disappeared. Other animals bitten by this snake suffer

much and have troublesome swellings. On the average

this species is considerably smaller than the Timber Rat-

tlesnake, and hence less to be feared. The fangs are pro-

portionally smaller and the amount of poison injected in

a wound consequently less. They should not, however,

be tampered with. Goode includes this snake among those

which allow the young a place of safety in the stomachs

of the females.

Dates of capture.—April 15 ; May 20, 28.

83. Sistrurus MiLiARiiTS Linnaeus. Ground Rattlesnake.

Pigmy Rattlesnake.

Crotalophorus miliarius, Caudisona miliaria, Crotalus miliarias, Le

Millet, Vipera caudisona americana minor.

Description.—Rostral deeper than broad, perpendicular, truncate at

top. Nasals two, higher than long. Frontal as long as its distance

from the end of the snout, shorter than the parietals. Loral present,
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separating the post-nasal from the preocular. Eyes separated from

the upper labials by one or two series of plates. Temporal scales

keeled. Nine to eleven upper labials. Smaller and more slender than

8. catenatus. Rattle very small. Snout with a sharp canthus. Dorsal

scales in 21 or 23 rows, all keeled, the two outer rows slightly. Ven-

trals 127-140. Anal entire. Subcaudals 25 to 36, on the terminal fifth

of the tail they are divided.

Color.—Gray, yellowish to dark brown, the vertebral line often orange.

One or two dorsal series of large, dark black-edged spots or a series of

narrow cross bars and one or two lateral series of smaller spots, two

undulating dark stripes from between the eyes to the occiput, the space

between them usually orange. A dark temporal streak with a light

streak below, extends from below the center of the eye to the angle

of the mouth, whitish yellowish beneath, speckled and spotted with

dark brown. A light stripe over the superciliaries and frontal from

eye to eye.

Size.—Total length 550 mm.; tail between one-seventh and one-eighth

of that length. Another specimen total length 520 mm.; tail 70 mm.

Habitat.—From South Carolina south to Georgia and

Florida, west through Alabama, Louisiana and Texas, up
the Mississippi Valley through Mississippi, Arkansas and

southern Missouri. Missouri localities:—Stone, Oregon,

and Shannon Counties.

Habits.—I have never found one of these Pigmy Rattle-

snakes myself. One specimen in my collection came from
Mitch, Oregon County, sent to me by my friend, Mr. Rob-

ert Lotze, who had a farm in that neighborhood. He
found it in clearing away the debris in a shanty on the

farm. Those from Stone County were collected by Mr.

Lee Earll, guide at Marble Cave. From one he had taken

seven embryos, August 19th, each about 165 mm. long.

Mr. R. L. Ditmars in his Reptile Book gives the fol-

lowing:—"Owing to its diminutive size, this species is

the least formidable of the North American Crotaline

Snakes. By many, however, it has been argued that the

Coral Snake, (Elaps fulvius) should be placed last on the

list as regards the virulency of the bites of venomous ser-

pents inhabiting the United States. The writer cannot

agree with this contention. Although the fangs of the

Coral Snake may be smaller than the weapons of the
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Pigmy Rattlesnake, the former serpent is provided with

a more powerful poison which makes up for the deficiency

in size of the venom conducting teeth and possibly a

smaller amount of poison discharged from them."

So small is the rattle of this species that its whirring can

only be heard a few feet away. The Pigmy Battler is fond

of frogs but will also eat small rodents and very young

birds. It is ovoviviparous.

Genus crotalus.

A pair of large, erectable, perforated poison fangs in front of the

upper jaw. Loral pit and rattle present. Top of head covered with

small scales. Dorsal scales keeled (outer sometimes smooth), with

pits, in 23-31 rows. Anals and subcaudals not divided.

84. Crotalus horridus Linnaeus. Timber Rattlesnake.

Banded Rattlesnake. Northern Rattlesnake.

Crotalus durissus, Crotalus horridus var. atricaudatus, Crotalus atricau-

datus, Crotalinus cyanurus, Caudisona horrida, Uropsophus duris-

sus, Urocrotalon durissus, Caudisona durissus, Crotalophorus hor-

ridus, Vipera caudisona americana.

Description.—Rostral higher than broad, prefrontals two. Two nasals,

the anterior larger, nostril in the posterior one. Two rows of small

plates behind the nasals. Two anteorbitals, the upper the larger, the

lower smaller, forming the upper margin of the pit. Four to eight

scales between the supraoculars, two to four between the suborbitals

and labials. Upper labials fifteen, lower eighteen. A pair of large

elongated chin shields. Head broad, triangular, flattened above. Snout

blunt. Eyes small. Superciliaries large, projecting over the eye.

Pupil elliptical, vertical. Neck contracted abruptly behind the head.

Tail short, compressed, not tapering. Scales in 23-25 rows, strongly

keeled, excepting the outer row on each side, which is either smooth or

obsoletely keeled. Ventrals 165-178. Anal entire. Subcaudals 18-25,

undivided.

Color.—Color above brownish yellow to almost black, posteriorly, with

transverse zigzag bands of chestnut brown, edged with black and bor-

dered outside the black with yellow, anteriorly with three series of

brown spots bordered in the same manner. Beneath yellowish, more or

less blotched and speckled with black at the sides. Head uniform

brown above, with a wide brown band extending from the eye obliquely

downward and backward over the angle of the mouth. Tail black in

adults, banded in young. (Carman.)
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Size.—Total length 1080 mm.; tail 114 mm., with ten rattles. Dit-

mars reports the largest Timber Rattler he ever examined came from

Missouri. He gives the following measurements. Total length just six

feet(1829 mm.); 2% inches (63 mm.) in diameter at the thickest part

of the body. The head was proportionately very small, showing a total

width of 1% inches (47 mm.). The rattle had 14 uniform segments.

Habitat.—New England to northern Florida, west to

eastern Kansas, Oklahoma and Texas. Missouri locali-

ties:—Once very common throughout the state but being

rapidly exterminated. In Illinois, St. Clair County (Fall-

ing Springs).

Habits.—The Timber Rattler is mostly found on bluffs

and hill-sides exposed during the greater part of the day

to the sun. They seem to prefer large ledges composed of

flat rocks.

Ditmars in his Reptile Book gives the following ac-

count :
—'

' About such rugged situations large numbers of

rattlesnakes gather in the fall, preparatory for the

hibernating season. They appear to find the same places,

year after year, making their way from the adjoining tim-

ber and lesser ledges as if led by some strange, instinctive

power. On the main ledge, they coil sociably in great

clusters to enjoy the sun of "Indian summer"—but only

for a limited number of days, when they retire into the

deep fissures for the winter's sleep. Such places are the

so-called "snake dens". During the summer they are

mostly found in the woods and fields nearby, but it seems

they do not wander very far from their winter quarters.

"In a wild state, the Banded Rattlesnake prefers flight

to combat and, though rattling harshly when disturbed,

will generally glide away, sounding its warning note as it

goes. If cornered it will fight bravely, assuming a loose

irregular coil, and striking with such dexterity that the

eye can scarcely follow the movement. It strikes gener-

ally a third, sometimes half its length, but never springs

bodily as alleged by the writers of sensational snako

stories. Nor is it necessary for the snake to be coiled

to deal a blow. While retreating towards shelter it will
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often turn and from a crawling position draw back the

head by contracting the neck into an S-shaped loop, and

strike readily."

The Timber Rattlesnake feeds on warm blooded ani-

mals, such as small rabbits, squirrels, rats, mice, and birds.

Into the cage containing a large specimen I introduced

a young cat, which the snake struck almost immediately.

In about fifteen minutes the cat was dead, but was not

touched by the snake for a whole day. In this time puri-

fication had set in, but on the morning of the second day

the cat had disappeared. The Timber Eattler is ovovivi-

parous, bearing from nine to twelve young, which are

about 300 mm. long. The young are provided with the

button, representing the future rattle.

Dates of capture.—April 4, 26 ; May 18 ; October 1, 16

;

November 20.

The Rattle.

"A persistent and popular idea is to the effect that the

age of a snake may be told by counting the rings or seg-

ments of the rattle. With the majority of specimens such

calculation is impossible. According to the popular and

incorrect opinion, the snake acquires a new joint or ring

of the rattle every year, and if one desires to ascertain

the age of the reptile it is simply necessary to count the

number of rings composing the rattle, and, by allowing a

year for each ring, the age of the serpent is known, but

this theory is wholly incorrect and very misleading.

"In the first place, the rattlesnake acquires from two

to three rings of the rattle each year. The rattle seldom

attains a length of more than ten to thirteen rings as when
that number has been acquired the vibration at the tip,

when the organ is used, is so pronounced that additional

segments are soon worn, broken and lost.

"When the young Rattlesnake is born, it is provided

with a soft button on the tip of the tail. Within a few
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days after birth the young Eattlesnake sheds its skin and

commences feeding, taking small mice, or other young-

rodents. It grows rapidly and in about two months sheds

the second skin when the first ring or segment of the

rattle is uncovered. This has been steadily developing

under the old epidermis and at such times its presence

was apparent in the swollen appearance at the base of

the original button. Immediately after the shedding of

the skin, this ring is black and soft. It loosely encases the

base of the button, and, after a few days, when the seg-

ment has become thoroughly dry and the tail is shaken,

a faint, buzzing sound is produced—this is caused by the

loosely attached button rasping against the dry segment

to which it is fastened. Now that the button has become

detached from the base of the tail, it becomes a dull straw

color—the general hue of the rattle. At this time the

snake has a rattle in miniature. Every succeeding seg-

ment is produced in exactly this fashion.
'

' It can thus be appreciated that if the rattle of a snake

possesses the original button of birth, we may estimate

the age of the reptile by allowing the button and first

ring for about the first nine months—this including the

period of the first hibernation, and counting each three

additional rings as a year. The reptile usually sheds its

skin three times during the warm season, in the spring,

during mid-summer and in the fall. If the button has

been lost through wear or accident and the rattle has a

distinctly tapering outline toward its tip, the number of

lost segments may be estimated, but if all the segments

are of uniform size, it will be understood that the rings

of youth have been lost and possibly many others. With

such a specimen there is no way of ascertaining the age."

(Ditmars.)

The Poisoning Appakatus.

Dr. S. Weir Mitchell gives an account of the Rattle-

snake, its bite and poison in the third chapter of "Re-

search upon the Venom of the Rattlesnake," published
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in 1860 by the Smithsonian Institution in Contributions

to Knowledge, entitled "The Physiological Mechanism

of the Bite of the Crotalus. '

' This same paper was given

in a more popular form in the Century Magazine, Vol.

38, August 1889.
'

' When the Rattlesnake is in repose and unmolested, it

sometimes lies at length, sometimes coiled, or wrapped
fold on fold in the loops formed by other snakes which

may happen to be in the same box. So soon, however,

as cause is seen for alarm, the snake extricates itself, if

among others, and at once throws its body into the coil

so familiar to anyone who has seen serpents, whether

venomous or not. Sometimes on the edge, more often in

the center of the coil, the tail projects far enough to admit

of its vibrating freely and with singular swiftness.

"The head is raised a little above the rest of the body,

but not, usually, more than three or four inches, even in

large snakes. The neck and upper end of the trunk are

not thrown into complete circles, but lie in two or three

abrupt curves across the mass of the coiled body. While

thus at bay, in an attitude of singular grace, the long black

tongue is frequently protruded. Just before the blow the

snake makes a hissing sound, which is caused by the act

of expiration, and is due to the passage of air through

the narrow glottis. The snake is now ready to strike.

"It has occurred to me that in telling my story it might

be well to show in a popular shape its results. To make
it clearer, I must first explain the mechanism which en-

ables the serpent to use its poison.

"We have in America as venomous serpents the Rattle-

snake, the Water Moccasin, the Copperhead, and the

beautiful Coral Snake. India is pre-eminently the home
of the poisonous snakes. The Cobra is most abundant, but

the Ophiophagus elaps is the most dreaded, and attains

at times the length of fourteen feet. Unlike the Cobra
and the Crotalus, this serpent is viciously aggressive, anr?

will pursue a man with ability.

"Among the Vipers the Daboya is entitled to rank ar
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a poisoner close to the Cobra, and the Crotalidae are rep-

resented by a number of snakes which are somewhat less

effective slayers than the Cobra. All of the great family

of Vipers have substantially the same mechanical arrange-

ment for injecting their venom. When not in action the

two hollow teeth known as fangs lie pointing backwards,

wrapped in a loose cloak-like cover, a fold of the soft skin

of the interior of the upper jaw. At the base of each of

these fang teeth is an opening connected with a tube run-

ning backwards under the eye to an almond-shaped gland

which forms the poison. This gland holds in its cavity

a supply for use. Over the gland runs a strong muscle,

which is ordinarily employed to close the mouth by lifting

the lower jaw, to which it is made fast. A little circular

muscle around a part of the duct keeps it shut and pre-

vents waste of venom.

"Previously we have left the snake thrown into r-

coil, carrying its head ready for an attack. The snake

does not pursue but waits. Little animals he scorns unless

he is hungry, so that the mouse or the toad he leaves for

days unnoticed in his cage. Larger or noisy creatures

alarm him. Then his head and neck are thrown far back,

and with an abrupt swiftness the jaws widely separated,

he strikes once and is back on guard again, vigilant and
brave. The blow is a stab, and is given by throwing the

head forward while the half-coils below it are straightened

out to lengthen the neck and give power to the motions

which drive the fangs into the opponent's flesh; as they

enter, the temporal muscle closes the lower jaw on the

part struck, and thus forces the sharp fang deeper in.

It is a thrust aided by a bite. At this moment the poison

duct is opened by the relaxation of the muscle which sur-

rounds it, and the same muscle which shuts the jaw
squeezes the gland, and drives its venom through the duct

and the hollow fang into the bitten part.

"In so complicated a series of acts there is often fail-

ure. The tooth strikes on tough skin and doubles back
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or fails to enter, or the serpent misjudges distance and
falls short and may squirt the venom in the air, doing no
harm.

"A snake will turn and strike from. any posture, but the

coil is the attitude always assumed when possible. The
coil acts as an anchor and enables the animal to shake

its fangs loose from the wound. A snake can rarely

strike beyond half its length. If both fangs enter, the

hurt is doubly dangerous, because the dose of venom is

doubled. At times a fang is left in the flesh, but this does

not trouble the serpent's power as a poisoner, since num-
berless teeth lie ready to become firmly fixed in its place.

The nervous mechanism which controls the act of strik-

ing seems to be in the spinal cord. Snake charmers gen-

erally have the fangs of their snakes pulled, or they are

daily teased into biting a bundle of rags tied to a stick.

They are then too tired to be dangerous. After three or

four fruitless acts of instinctive use of their venom they

give up, and seem to become indifferent to approaches,

and even to rough handling.

"When a man or an animal is bitten by a poisonous

snake, death may take place in a few minutes. It has

followed in man within a minute, but unless the dose given

be enormous, or by chance enters a vein, this is very un-

likely. Usually the animal struck gives a cry, and very

soon becomes dull and languid. The heart, at first en-

feebled, soon recovers, the respirations become slower and

weaker and more weak, paralysis seizes the hind legs, the

chest becomes motionless, and at last death follows,

usually without convulsions. If the animal should chance

to survive over a half hour, the part bitten swells, darkens,

and within a few hours the whole limb may be soaked to

the bone with blood, which has gotten out of the vessels

and remained fluid in place of clotting. What is at first

local by and by becomes general, and soon the blood every-

where ceases to have power to coagulate. Then leakages

of the vital fluid occur from the gums or into the walls of

the heart, the lungs, brain, and intestines, and give rise
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to a puzzling variety of symptoms, according to the nature

of the organ thus disordered. These phenomena make the

second stage of poisoning, and with them there is, in

finally fatal cases, a continuous and increasing damage to

the nerve centers that keep us alive by energizing the mus-
cles which move the chest walls and so give rise to the

filling and emptying of the lungs. The animal bitten per-

ishes by slow suffocation.

"The deadly apothecary does not succumb to its own
drug, but other snakes readily succumb.

"The popular notion of the immunity of some animals

has little foundation. Cold-blooded creatures die slowly

from snake bite, and the hog escapes only because it does

not get seriously bitten. His bristles, tough skin, and

clever mode of attack save him. Little pigs are often

bitten and die like other creatures.

"The size of the serpent, the time which has elapsed

since it has bitten, determines also the extent of damage
it can do. The nervous mechanism which controls the act

of striking seems to be in the spinal cord, for if we cut a

snake's head and then pinch the tail, the stump of the

neck returns and with some accuracy hits the hand of the

experimenter, if he has the nerve to hold on. '

'

Dr. L. Stejneger in his "Poisonous Snakes of North

America" (1895) gives an adventure of Mr. George Cat-

lin on the Rio Trombute, one of the tributaries of the

Amazon. The story as told by Mr. Catlin's companion is

to the effect that Mr. Catlin having shot at the head of a

huge Rattlesnake had apparently missed it, as the snake

was seen to strike and hit him in the breast, where it left

a bloody spot on the shirt. The dress was torn open and

one of his half-breed companions prepared to suck the

poison out of the supposed wound ; but looking a moment
for the puncture, he got up, and with a smile of exultation

he said, "There's no harm; you'll find the snake without

a head." In the weeds nearby the snake was found, close-

ly coiled up, where it had fallen, with its headless trunk

erect and ready for another spring, the head having been
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shot off. If we make some allowance for the necessarily

high coloring of the narrative and the exaggeration almost

inseparable from an account of an occurrence so strange

and exciting, there seems to be no good reason to doubt

that it took place in the main as related."

The Charming or Fascinating Power of Poisonous

Snakes.

In his work "The Poisonous Snakes of North America'

'

Dr. Stejneger gives the following

:

"The popular belief in the power of the poisonous

snake to 'charm' its victims into a state of helplessness

is by no means exterminated. In spite of all that has

been argued and explained against it there are people

still who profess to have ocular proof of this power. Time
and again it has been related by trustworthy observers

how birds or small mammals have been seen to approach

the coiled snake, drawn toward it as by a magic spell they

were unable to withstand; how, under the influence of an

excitement which made them forgetful to everything

around them, apparently dreading the terrible fate await-

ing them yet unable to avoid it, they finally ventured too

near, only to be hit by the lightning stroke of the hitherto

almost motionless snake, whose only sign of life consisted

in the following of the victim's mad efforts with the

staring eyes and the incessant darting out and in of the

rapid tongue. Many of these blood-curdling tales are un-

fortunately embellished with such absurd details, evi-

dently the children of an inflamed imagination, as to throw

discredit on the whole story. It is not uncommon to hear

it stated that the eyes of the snake were emitting fire, and

that the unfortunate victim finally darted directly into

the widely expanded mouth of the expectant reptile.

"In spite of these extravaganzas, however, there is evi-

dently enough truth in the numberless observations of

this nature to keep the scientists busy trying to evolve
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a theory by which to explain so much of the stories as

appeared worthy of being admitted as facts."

In all my experience of hunting and collecting rep-

tiles for over thirty years, I have never witnessed any

of these so-called "charming exhibitions."

The Treatment op Snake Bites.

"Evidently the first thing to ascertain is whether the

case is really that of a bite by a poisonous snake. If con-

sisting of one or two isolated punctures, the wound is

almost certain to be caused by a poisonous bite, and the

distance between the two punctures will usually give a

clew to the size of the snake and consequently to the pre-

sumable degree of poisoning. If the snake or its head are

secured, the identification may be comparatively easy,

as all our poisonous snakes, with the exception of the

Coral Snake, are readily recognized by the pit between

the eye and the nostril.

"In very severe and acute cases, in which the venom
has been injected directly into the circulation, no matter

by what kind of snake, the chances for recovery are very

slight indeed. The only chance in such cases seems to be

to stimulate the nervous centers as speedily as possible,

the best known means to this end being injection of large

doses of strychnine, if necessary, intravenously, until

tetanic effects are obtained and the patient roused from

the coma which has probably seized him. This result

obtained, other systematic or local remedies, as the case

may require, can then be applied.

"A similar treatment also seems advisable in such

cases of slow poisoning in which the patient has already

reached a stage of collapse, or coma, before assistance can

be rendered, provided not more than twenty-four hours

have elapsed since the bite was inflicted, in which case

injections of strychnine seem inapplicable.

"If in case of slow poisoning help can be administered

very soon after the infliction of the wound and the venom
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has been localized by ligatures and minimized by incision

of the wound, sucking, or, better, cupping of the blood,

the treatment next to be applied depends upon whether

the offending snake is a Pit Viper or a Coral Snake, for

if it was a rattlesnake, a copperhead or a water moccasin,

attention should at once be directed to the local lesion,

unless the state of the patient imperatively demands an
immediate stimulant, in which case small doses of alcohol

may be useful. Apparently the best treatment of the locai

lesion is a 1 to 100 solution of chromic acid injected into

the incised wound, the punctures of the fangs, and into the

surrounding swelling, as quickly as circumstances will

allow, since the success of this treatment depends upon

the chemical reaching and destroying the venom before

it is absorbed into the circulation. Kneading of the tis-

sues surrounding the wound in order to bring the venom
and chemical in close contact may be useful. If chromio

acid is not at hand, chloride of gold, permanganate of

potassium, etc., may be substituted.

" There does not seem to be any necessity for amputa-

tion in a case where hypodermic injection of any of these

chemicals can be applied. It can only be recommended

in such extreme cases in which these remedies are not to

be had, and the danger is great. But even in this case

the amputation must follow quickly or not at all.

'

' The local lesion having been attended to, the general

systematic treatment may commence, as by this time the

venom has probably already entered the circulation, it

being necessary occasionally to loosen the ligatures for a

moment to prevent mortification. Alcohol in small doses

and washing out of the stomach may now be in order, as

well as the administration of suborific and diuretic reme-

dies, preferably extract of jaborandi. Hypodermic in-

jections of 15 to 20 minims of liqu. strychinae repeated

every twenty minutes until slight tetanic spasms appear,

seem to be warranted. Constant watching for relapses,

.and attention to the local lesion will do the rest.



Hurter—Herpetology of Missouri. 223

"The action of the venom of the Elapid snakes (Coral

snakes) being so much more rapid and the local changes

so insignificant as not to cause any great alarm, the

chances are that when the patient asks for help and treat-

ment the venom has already entered the circulation, and

that attempt to destroy any appreciable quantity of the

poison in the wound would be futile. However, whenever

possible this should not be neglected. The usual first

treatment would nevertheless be general, viz., the admin-

istration of stimulants, suborifics and diuretics as in-

stanced above, since the danger from a quick paralysis of

the nerve centers is so much greater in these cases.

"It may be well to emphasize here, that in the case of

children the amount of antidotal remedy to be adminis-

tered must not be judged by the age of the child, but by

the amount of venom to be counteracted, as well as by the

character of the snake, and it is worth remembering in

this connection—beside the different action of the cro-

talid and the elapid snakes—that the degree of danger

chiefly depends upon the size of the snake; that of our

pit vipers the rattlesnake is the most dangerous, the cop-

perhead less so, and the water moccasin the least so, al-

though in itself not to be trifled with.

"As for the preliminary treatment before medical

assistance can be obtained or rational remedies applied,

but little can be added to the old methods employed. The

first thing to be done is to tie a strong ligature or two, a

string or a handkerchief, between the wound and the

heart, whenever practicable ; next, cutting deeply into the

punctures so as to make the blood flow freely; sucking out

of the blood from the wound, a procedure perfectly harm-

less, unless the person doing it has an open wound in the

mouth; next, a careful loosening of the ligature so as to

admit a small quantity of fresh blood to the ligated mem-
ber in order to prevent mortification ; next, administration

of a stimulant; if at hand, small doses of an alcoholic

liquor being given internally at frequent intervals; if
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alcohol is not at hand, and a stimulant appears imperative,

a small dose of ammonia might be given, but only very
shortly after the bite, not on a later stage when it will

certainly do harm, at least in cases of poisoning by rattle-

snake, copperhead, or water moccasin; if the patient has

to wait for the arrival of a doctor, now is the time to try

all reliable means to produce a profuse perspiration.

"There may occasionally be such extreme cases in

which amputation and cauterization by heat or otherwise

would be the only available remedies, but as a rule such

barbaric treatment need not to be resorted to, and in most

cases would probably be a cure worse than the disease.

"Prof. Kauffmann's own directions for the injection

of this fluid (chromic acid) are as follows:

"Two or three drops of an aqueous solution (1 to 100)

of chromic acid, or permanganate of potash are injected

with a Pravaz syringe exactly into the puncture of each

fang. It is necessary to let the liquid penetrate into the

tissues to the same depth as the venom; the injection

must, therefore, be more or less deep according to the

size of the snake. To make absolutely sure, three or four

more similar injections are made a little distance around

the point bitten.

"If, at the time of treatment, the swelling has already

obtained a certain size it may be necessary to make injec-

tions into various points of the tumor. After the injec-

tions the part is pressed gently with the hand so as to dis-

tribute the injected fluid in all directions and facilitate its

mixture with the venom. Next, some punctures are made
with the point of a knife. Usually a rather large quantity

of yellowish serosity flows from the wound, mixed with a-

part of the injected fluid. In order to facilitate this dis-

charge the swelling should be kneaded repeatedly with

the hand. Then the surface should be washed with the

permanganate or the chromic solution, and a small piece

of lint soaked with one or the other of these liquids ap-

plied. If, after some time, the swelling continues to grow,



Hurter—Herpetology of Missouri. 225

additional injections into the parts must be made as well

as punctures. With this treatment the tissues preserve

their vitality; the skin does not turn black but remains

red. The microbes are destroyed by the injected agents,

which act as antiseptics as well as antidotes."

I have copied the treatment for snake bites from Dr.

Leonard Stejneger's elaborate work, entitled "The Pois-

onous Snakes of North America, '

' published by the Smith-

sonian Institution in 1895.

Subclass napsida.

Primarily with single or united temporal arches.

Order TESTUDINATA.

The order Testudinata is divided into three suborders,

which may be denned as follows

:

No solid carapace, the vertebrae and ribs being separated from a

shell consisting of a mosaic of numerous small polygonal bony

plates imbedded in a leathei'y skin; no descending process of

the parietal bone; limbs without claws. Athecae.

A solid carapace of a few large symmetrical bony plates, not sep-

arated from the underlying vertebrae and ribs; parietals with

descending processes; limbs with at least one claw each.

Body covered with horny scutes arranged differently from
the bony plates beneath; epiplastra and hyoplastra in

contact, not separated by entoplastron. Center of last

cervical and first dorsal vertebrae articulating with each

other. Fourth digit never with more than three pha-

langes. Jaws covered by horny sheath, not concealed

under the fleshy lips. Laminifera.

Body covered by an undivided leathery skin without scutes;

epiplastra separated by entoplastron from hyoplastra.

Last cervical vertebra articulating with first dorsal by

zygapophysis only. Fourth digit with more than three

phalanges. Jaws concealed under fleshy lips.

Chilotae.

Suborder LAMINIFERA.

Distinguished by the horny plates which externally cover the shell.

The horny-shelled turtles belong to two different super-

families, the Testudinoidede, corresponding to the groups
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Cryptodira, and the Chelydoideae, equal to the Pleurodira.

Only members of the first gronp enter onr State.

Superfamily Testudinoedeae.

Neck bending by a sigmoid curve in a vertical plane; cervical verte-

brae without or with mere indications of transverse processes; cen-

trum of the last cervical articulating with the centrum of the first

dorsal. Mandible with articular concavities; outer border of tym-

panic cavity deeply notched; pterygoids narrow in the middle, in con-

tact on the median line. Pelvis not anchylosed to the carapace and

plastron. Digits with not more than three phalanges. Epiplastra in

contact with hyoplastra; entoplastron, if present, oval, rhomboidal or

T-shaped. A complete series of marginal bones connected with the

ribs.

Family Testudinidae.

Web-footed turtles having the nuchal plate without costiform lateral

processes.

The Terrapins constitute the bulk of the species and

genera of turtles, widely distributed in the temperate and

tropical countries. They live in streams, lagoons, or on

land, and are both vegetable and animal feeders. Some
species are highly estimated as delicacies. (Stejneger.)

Subfamily Chelydkidae.

Nuchal plate with long costiform processes underlying the marginals.

Plastral bones nine. Shell covered with epidermal shields. Caudal

vertebrae mostly opisthocoelous. Neck completely retractile within

the shell. Temporal region incompletely roofed over. No parieto-

squamosal arch. Digits moderately elongate. Phalanges with condyles;

claws four or five.

Genus chelydba.

No supramarginal shields. Orbit directed outwards and upwards.

Tail with large shield inferiorly.

85. Chelydea serpentina Linnaeus. Common Snapping

Turtle.

Testudo serpentina, Emys serpentina, CJielonura serpentina, Emysaura,

serpentina.

Description.—Head rough, covered with soft skin. Snout short, point-

ed. Eyes superior. Interorbital space narrow. A small pointed pro-
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jection at the symphysis of jaws. Alveolar plate narrow. Carapace

rugose, with three tubercular keels in adult and young, becoming grad-

ually smoother with age. Vertebral shields much broader than long,

at least three-fourths the width of the costals. Marginal plates exclu-

sive of the nuchal 24. Plastron small, leaving the limbs exposed, cov-

ered with five pairs of scutes. The bridge very narrow; two or three

inframarginals at the outer end of the bridge. Feet broad, webbed to

the nails. Fingers five, all with nails. Toes five, the outer one without

a nail. The outer border of all the limbs with a sharp fold of skin.

Tail long and pointed, nearly as long as, or longer, than the carapace

in young, two-thirds or three-fourths the length in half-grown and adult.

A strong crest of large compressed tubercles along the median line,

which are supported by a bony core. Each side of the tail with smaller

tubercles. Under side with two rows of large scales. Skin of neck,

under jaw, body limbs and tail covered with wrinkles and large and

small warts. A pair of small barbels at the chin.

Color.—Color of carapace chestnut brown to black. Plastron and
soft skin whitish or yellowish. Head and upper neck brown.

Size.—A good sized specimen—total length, head and tail outstretched

712 mm. Length of carapace 300 mm.; width 264 mm. Length of

plastron 225 mm. Length of tail 280 mm. Circumference of head 250

mm. Weight 19.5 kilograms.

Habitat.—From southern Canada throughout the

United States, east of the Rocky Mountains, to Mexico
and Ecuador in South America. In Missouri it is found

in nearly every stream and pond.

Habits.—The Common Snapping Turtle is mostly found

in and near creeks, lakes, ponds and sloughs. It prefers

muddy water but nevertheless is also found in clear water.

"When seen away from water it may either be looking for

a place to deposit its eggs or may be crossing from one

stream to another. While collecting in St. Clair Co., 111.,

in a slough I used what I thought a moss-covered rock

for a stepping stone. My foothold began moving and I

discovered that I was standing on the back of a thirty-

pound Snapping Turtle, which I did not omit to carry

home with me. The Snapping Turtle is carnivorous and

lives wholly on fish, crayfish, frogs, small rodents and
small and young water fowl. A farmer once told me that

he lost many a young duck on account of the Snapping
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Turtles in a pond nearby. He witnessed the capture of a

duckling by a Snapping Turtle on the pond. My son,

while collecting around a clear water slough, saw the

head of a turtle sticking out among the rubbish. Mistak-

ing it for another turtle he reached down. He withdrew

his hand almost immediately but not before the turtle had

torn quite a triangle into the palm of his hand. The
wound gave him considerable trouble for some time.

Thirty years ago no one would eat a Snapper, but now
it is considered a delicacy and brings a good price on the

market. The Snapping Turtle deposits her eggs in holes

along the banks of creeks in June, and covers up the holes

so nicely that only an expert can discover them.

Genus macrochelys.

Head very large, with symmetrically disposed shields above. Orbits

looking outward and forward. Alveolar plates very broad, strong

pointed projections at the symphysis of the jaws. Carapace with three

prominent keels, which persist throughout life. Three scales on each

side between the costal and the marginal rows. Tail with three series

of tubercles above, interiorly covered with small scales.

86. Macrochelys lacertina Schweigger. Alligator Snap-

ping Turtle.

Chelonura temminckii, Emysaurus temminckii, Gypochelys lacertina,

Macroclemys temminckii, Macroclemmys temminckii, Macroclemys

lacertina.

Description.—Head extremely large, broad behind, tapering rapidly

to the acuminate beak and snout. Beak of upper jaw projecting be-

yond the lower and strongly hooked, the outline of the cutting edge

rising from the point of the beak, then descending to the middle, and

again rising to the corner of the mouth. Lower jaw turned up into

a strong hook. Head covered with large symmetrical plates. Eyes

lateral and widely separated. Neck short, which has, like the chin,

many small dermal flaps. Carapace furnished with three prominent

keels, which do not vanish with age. Each median scute rises poste-

riorly into a knob, which is largest on the hindermost vertebral scute.

The lateral keel is located on the upper ends of the costal scutes. Be-

tween the lower ends of the anterior three scutes and the marginals

are three or four supra marginals. Posterior border of the carapace

serrated. The tail is about three-fourths the length of the carapace,
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furnished above with three rows of low tubercles, below with rows of

smaller scales.

Size.—Total length from end of beak to tip of tail 1525 mm.; length

of carapace 625 mm.; width of carapace 533 mm.; length of plastron

445 mm.; length of tail from vent 354 mm.; circumference of tail at

vent 265 mm.; length of head 229 mm.; circumference of head 635 mm.;
circumference around widest part of body 1245 mm. Weight 148

pounds or 67.5 kilos.

Habitat.—Rivers and lagoons. All the rivers emptying
into the Gulf of Mexico from western Texas to western

Florida, northward to the "Sunken Lands" of Missouri.

Once common in the Mississippi River. Missouri locali-

ties:—Cottonwood Point, Caruthersville, Pemiscot Co.,

and in Stoddard and Butler Counties.

Habits.—Ditmars in his Reptile Book gives the follow-

ing very interesting account of this giant fresh-water

turtle.

"Its pale brown hues well match the muddy waters it

inhabits. With its colors in perfect harmony, it lies mo-

tionless on the soft bottom, ready to seize, with lightning-

like dart the unsuspicious fish that comes its way. While

thus resting it is able to entice its prey by a remarkable

appendage attached to the inside of the lower jaw, close

to the region of the tongue. This is a well-developed

filament of flesh, white and distinct from the yellowish

mouth-parts and resembling a large grub to such a degree

of nicety that the popular-minded observer, seeing the ob-

ject in the reptile's mouth would declare it to be the larva

of some insect. More striking, however, is the reptile's

power to keep this appendage in motion, giving it the

aspect of crawling about in a small, circular course.

"With the mud-colored shell lying close to the bottom,

the jaws thrown open to a great extent, this organ is put

in motion. Every other portion of the creature is as

motionless as a rock. In this position of rigidity the shell

looks like a great, round stone and blotches of fine, moving

moss intensify the deception; the big head looks like an-
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other stone, beneath which there is a cavern and in this

cavern crawles the white grub, to all appearances an ob-

ject dear to the hearts of finny wanderers. But woe to

the luckless fish that swims within the reach of those

yawning jaws!"

The strength of the jaws of this turtle is enormous.

The specimen from Caruthersville—of which I have given

the dimensions above—would, when teased with a broom
stick, break it in two.

Subfamily Kinosternoidae.

Head large, pointed in front; snout projecting. Eyes situated far

forward. Lower jaw terminating in a sharp point. Neck completely

retractile within the shell. Carapace elongate, convex, smooth. Plastron

moderately large, rounded in front, truncate or slightly emarginate

behind. Limbs slender. Feet short. Digits moderately developed and

webbed. Five fingers and four toes with claws. Tail terminating with

a nail. Males with a patch of small horny, keeled tubercles ©n the

hinder side of the leg and another below the thigh.

Key to the Missouri Genera.

Plastron narrow, its hind lobe not more than one-half the width

of the carapace. Wings of abdominal plate narrow, not grooved

behind. Head of moderate size, with no plate above.

Aromochelys.

Plastron wider, its hind lobe considerably wider than one-half the

carapace. Wings of abdominal plate wide, with a deep groove

behind. Head large with a rhomboidal plate above.

Kinostemon.

Genus aromochelys.

Two species of Aromochelys occur in the State of Mis-

souri, distinguished from each other as follows

:

Two yellow stripes on side of head from tip of snout, above and

beneath the eye, to the neck. Carapace of adult not keeled.

odorata.

Two yellow stripes on side of head, one from snout above the eye

to the neck, the other from above the angle of the jaw to the

neck. Carapace in adult not keeled. tristycha.
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87. Aeomochelys odorata Latreille. Common Musk
Turtle. Stink Turtle.

Testudo pennsylvanica, Testudo odorata, Testudo glutinata, Emys odo-

rata, Terrapene odorata, Terrapene ooscii, Cistudo odorata, Sterno-

thoerus odoratus, Staurotypus odoratus, Ozotheca odorata. Cinoster-

num odoratum, Aromochelys odoratus.

Description.—Head large, snout conical, jaws very strong. No point

at symphysis of upper jaw. Two to four gular tentacles. Numerous
small tubercles in series on the skin of the neck. Shell elongate, con-

vex, smooth or with an indistinct vertebral ridge in adults, distinctly

keeled in young. Nuchal plate small, elongate and widest behind in

adults. First dorsal about half as wide behind as in front, the three

following dorsals hexagonal; last dorsal about half as wide before as

behind. Costals very large. Marginals, excepting one on each side of

the two caudals, narrow and elongate; the two marginals next the

caudals equal to the caudals in size and about twice the width of the

other marginals. Plastron small, rounded anteriorly, emarginate poste-

riorly. A single small gular; postgulars small, pectorals large. Axil-

laries and inguinals meeting, and with the wings of the large ab-

dominal plates forming the bridge between the plastron and the cara-

pace. Anterior feet with three transverse scales on their anterior

surface and with a few small ones on the palms. Hind feet with trans-

verse scutes on the heel. Digits 5-4, claws sharp and curved. Skin of

legs and tail with numerous papillae. A curved nail on the end of the

tail.

Color.—Shell brownish black above and below in adults, more or less

yellowish in young. Often shell is streaked with darker. The seams

of the plastron are marked with yellow. Head greenish olive or black

with several stripes of yellow. A narrow stripe extends from the tip

of the snout over the eye to a spot on the side of the head and along

the neck. Another stripe of the same color extends from beneath the

nostril underneath the eye to and along the neck. There is a short

stripe on each side of the lower jaw, which may continue posteriorly on

the skin of the neck.

Size.—Length of shell 121 mm.; width of shell 80 mm.; depth 45 mm.

Habitat.—Southern Canada to the Gulf of Mexico, west-

ward to Missouri in the north and to Texas in the

southern portion. Missouri localities:—Caruthersville,

Pemiscot Co., Gainesville, Ozark Co., Carthage, Jasper

Co., Osage River. In Illinois, Madison and St. Clair

Counties.

Habits.—The Musk Turtle frequents slow-running

streams, muddy lakes and sloughs. When picked up it
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emits a strong odor. I have often found them out of

water early in the morning. Otherwise they seldom leave

it. Frequently they are caught on fish hooks baited with

small fish or worms. Ditmars gives an experiment he

made with several of these turtles. He kept them in a

deep aquarium without means of leaving the water or of

obtaining a foothold on top to breathe. The test continued

for several weeks. These turtles either crawled along the

bottom of the bank or swam leisurely to the surface

for a breath of air. They fed readily and from all indi-

cations would have lived indefinitely under such condi-

tions. Pond turtles or River turtles—terrapins—if thus

treated would have soon become exhausted and ultimately

succumbed by drowning. The eggs are 28 mm. long by

15 mm. in diameter, cylindrical with spherical ends.

88. Aeomochelys tristycha Agassiz. (Southern Musk
Turtle.

Ozotheca tristycha, Sternothoerus tristycha.

Description.—Agassiz in his Contributions to Natural History of the

United States, on page 425, says: "Although Ozotheca odorata varies

greatly, not only in color, but even in outline, I have no doubt that this

is a distinct species, characterized, when young, by the great prominence

of the keels upon the vertebral and costal plates and by numerous dark

dots between the scales of the sternum and, when adult, by a marked
difference in the form of the snout. In Ozotheca odorata the snout is

much more prominent on account of the slope of the upper jaw, which

extends further back and is therefore less steep, than in 0. tristycha,

the lower jaw of which is broader below the symphysis than in Ozotheca

odorata, and suddenly turned up."

The upper shell is more elongated, while the forward, central shield

of the carapace is much narrower.

Color.—The color of the upper and lower shields is like that of the

preceding species. There is a narrow stripe from the snout, extending

over the eye, thence back upon the neck. Beneath this is a second

stripe, extending from slightly above the angle of the jaw, backward

upon the neck. The chin has spots in place of the two light bands of

A. odoratus. With some specimens the head bands are very obscure.

These are generally old individuals and the head is brown, streaked or

speckled with black. (Ditmars.)
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Habitat.—Texas to Florida. Agassiz states in his Con-

tributions to the Natural History of the United States,

''This species is only found in the Western and South-

western States." He says he has received many speci-

mens collected by Mr. G. Stolley in the Osage River in

Missouri and in Williamson Co., Texas.

Habits.—The habits of the Southern Musk Turtle are

no doubt similar to those of the preceding species. Up
to this date I have not been able to secure a specimen

from the Osage River. The specimen I recorded from

Ozark Co., Mo., (Trans. Acad. Sci. St. Louis 13: 82. 1903.)

proved after a careful examination to be A. odoratus.

Genus kinosternon.

Head large, with a large rhomboidal plate above. Plastron almost

equal to length of carapace, with its anterior and posterior lobes nearly

equal in length, both freely movable on the middle fixed portion and

capable of closing the shell. Posterior lobe emarginate behind, its

angles rounded. Carapace elongate, convex and smooth in the adults.

Tail with a terminal nail.

89. Kinosternost louisianae Baur. Louisiana Mud Turtle.

Description.—Shell much like K. pennsylvanicum, but more elongate.

Skull different. The lateral hook in the middle of the maxillary very

much developed and very sharp. Median hook on symphysis not so

strong. Postorbital arch' stronger than in K. pennsylvanicum. Lower
jaw very strong, ending in a sharp point; symphysis of lower jaw larger

than vertical diameter of orbit. Four barbels, two just behind the

symphysis near together, and two farther behind more separated.

Color.—A yellow-orange stripe from snout over upper part of orbit

along the neck; another one from the angle of the mouth to the neck.

Limbs and necks olive gray, a few yellow spots on top of posterior

part of head. Lower jaw with grayish yellow dots and lines. Webs
more developed than in K. pennsylvanicum.

Size.—Length of carapace 106 mm.; width of carapace 74 mm.;
length of plastron 103 mm.; width of front lobe at hinge 53 mm.;
width of rear lobe 48 mm.

Habitat.—Louisiana westward well into Texas and up
the Mississippi Valley to Southeastern Missouri. Mis-

souri localities:—Butler County.



234 Trans. Acad. Sci. of St. Louis.

Habits.—The habits of the Mud Turtle are strictly

aquatic. They prowl about the muddy bottoms of rivers

and ponds in search of food. My son caught this turtle

in Grinnell's Lake, near Poplar Bluff, Butler Co., April

29, June 6, and September 5th.

Subfamily Emydinae.

Web-footed turtles having the nuchal plate without costiform lateral

processes.

The terrapins constitute the bulk of the species and genera of turtles,

widely distributed in the temperate and tropical countries. They live

in streams, lagoons, or on land, and are both vegetable and animal

feeders. Some species are highly esteemed as delicacies. (Stejneger.)

Shell bony, moderately depressed or strongly convex, covered with

horny plates, of which there are five dorsals, eight costals, one nuchal,

twenty-two marginals, two caudals, twelve sternals, and generally two

axillaries, and two inguinals. Head of moderate size, covered with a

smooth, soft skin, retractile within the cavity of the shell. Jaws naked.

Digits 5-4, generally fully webbed, rarely imperfectly so.

Key to the Genera in Missouri.

Plastron and carapace immovably united by a bony symphysis;

no hinge across the middle of plastron.

Alveolar surface of jaws narrow.

Alveolar groove well marked, except in front; toes

strong, broadly webbed and spreading; hind feet

largest; carapace rather flat. Chrysemys.

Alveolar surface of jaws broad.

Alveolar surface of upper jaw with a submedian

ridge, parallel to margin; toes short and strongly

webbed; head with thin, hard skin; upper jaw
notched in front. Pseudemys.

Alveolar surface of jaws smooth; in front part of

upper a deep groove; toes short; head covered

with soft skin; upper jaw not notched in front.

Malaclemys.

Plastron and carapace united by a cartilaginous lateral suture;

plastron hinged across the middle.

Body short and high; plastron rounded or truncate in

front and behind; feet nearly free of webs.

Terrapene.
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Genus chrysemys.

Alveolar surface of upper jaw rather narrow, widest behind. Median
ridge not prominent. Upper jaw with a notch in front, on each side

of which there is a small tooth. Shell broad and flattened, no con-

centric grooves on shields. Claws long.

Key to the Species op Missouri.

Carapace smooth and rounded, without a keel and not serrated at

the rear margin.

Bright red markings on upper and lower marginal shields

of carapace. Carapace dark olive, the shields with

narrow yellowish margins. Plastron blood red in life,

with an obsolete oblong dark patch in the middle.

treleasei.

Carapace dark olive or brown, the shields with narrow or

no yellow margins, but traversed by vein-like yellow

lines. Plastron with symmetrical black markings over

the larger part. belli.

Carapace dark olive brown, the shields with narrow yel-

lowish margins. The yellow median stripe along the

back is broader than in any other species. Plastron

plain yellow. dorsalis.

90. Chrysemys treleasei, n. sp. 7 Trelease's Turtle.

Description.—Carapace depressed, quite smooth on the middle part.

No keel in the adult. The young of the first to the third year have a

faint keel. Nuchal elongate, nearly rectangular. The second, third and

fourth vertebrals are hexagonal, the anterior suture of the second and
the posterior one of the fourth concave. The two intermediate sutures

are straight or nearly so. The lateral sutures of these three scales have

a sinuous projection outward in the middle to connect with tbe sutures

of the costals. Costals plicated longitudinally for nearly one-half from

the outer edge. Marginals adjoining the two middle costals also with

one or two longitudinal pliae. Plastron large, as long as the opening of

the shell, front and hind edge truncate. The shortest median suture

is between the humerals. Inguinal and axillary large, the latter the

larger. In old specimens the median and transverse sutures of the

plastron are followed by one or two parallel pliae.

Head moderate, snout short, a little projecting. Upper jaw with a

small median notch and a small cusp on each side, the edge not or but

slightly serrated. Alveolar surface moderately broad, with a feeble

T Named in honor of Professor William Trelease, President of the Acad-

emy of Science of St. Louis.
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median ridge. Digits webbed to the claws, which are of medium length

in the adult. Vent projecting outside of the shell in the male.

Color.—Carapace dark brownish olive or black. The yellow borders

of the scales very narrow and do not form bands right across the back.

A yellow narrow streak along the median line of the back. The top of

the marginals is lined with crescentic and straight yellowish lines.

On the underside these lines are red. The plastron is uniform blood-

red in the adults, which color partly fades away in alcoholic speci-

mens. When the red has faded the plastron sometimes shows a faint

long and wide blackish mark. In the young of the first year, the red

plastron is divided into squarish fields by the proportionately wide
yellow sutures. These markings disappear after the third year. On
top of the shell all the sutures are of a rather wide band of grayish.

The soft parts are dark brown or blackish, nicely marked with yellow,

symmetrical lines and bands on the head, and orange red bands on
the neck, limbs and tail. The yellow bands under the chin usually

form a fork in the middle, the prongs projecting backward. Another

yellow line starts from below the nostrils, runs through the posterior

end of the jaws, ending below the orbit. Two yellow lines start also

at the nostrils, running through the eye, the lower one—the wider

—

on the side of the neck to the body, the upper one stopping above the

tympanum. There are numerous narrow lines parallel to these heavier

ones.

Size.—Length of carapace 146 mm.; width of same 110 mm.; total

depth 51 mm. Length of plastron 141 mm.

Habitat.—So far I have only found this turtle on the

east side of the Mississippi River, in Madison, St. Clair,

and Monroe Counties, 111.

Habits.—The Red-bellied Turtle used to be common in

the slow running creeks, ponds and sloughs some thirty

years ago, but is now quite scarce. Wading in the shal-

low sloughs I found most of my specimens in June.

91. Chrysemys belli Gray. Bell's Turtle.

Chrysemys cinerea var. belli, Chrysemys oregonensis, Chrysemys nut-

talii, Chrysemys pulchra, Chrysemys picta part, Clemmys oregonen-

sis, Clemmys picta var. o and c, Emys oregonensis, Emys belli.

Description.—Shell depressed; no keel; uniformly concave above;

margins nearly continuous; a very slight notch behind; nuchal plate

elongated, nearly parallel and notched in front. Plastron truncate be-

hind; outer angles of gulars projecting. Head medium in size; jaws

weak. Fingers and toes fully webbed; nails strong and sharp. (Gar-

man.)
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Color.—Color above greenish olive with narrow yellowish lines fol-

lowing the sutures. Some of the shields are traversed by vein-like

lines of the same color. Marginals above with about three transverse

lines, the median of which reaches the inner margin of plate and some-

times joins a yellow band along the outer margin. Marginals beneath

with a broad band traversed by yellowish stripes. Within the fields

formed by these stripes are dark circular spots with a yellowish cen-

ter. The connection between the plastron and marginals has three,

sometimes interrupted, yellowish red stripes. The plastron is red

with the central region occupied by a large blackish lyriform blotch,

which is marbled by pale yellow and sends rays out along the sutures.

Head and legs are striped with red. A yellowish stripe from below

the nostril in front to the end of the jaw. Two other lines of the

same color join at the nose, run to and through the orbit, and end
above and below the tympanum. Three other yellowish red stripes, one

starting at near the corner of the mouth, the other through the tym-

panum and the third on the occiput, run parallel along the neck to the

body. A yellowish stripe starts at the symphysis of the lower jaw, be-

hind which it bifurcates and with another one in the middle of that

space runs back on the lower side of the neck to the body. Besides this

the whole head and neck are marked with a number of very narrow

yellowish parallel lines. On the front side of the fore legs are four

reddish stripes, one on each side and two in the middle, which reach

to the end of the fingers. Webs largely pale yellow. On the posterior

side of the hind legs are two reddish yellow bands, which start from

the body, running nearly parallel and converging at the tail, from

where they run out in a single stripe on the lower end of the tail to its

tip. On each side of the upper side of the tail are also two of these

stripes, which join and run out to the end of this member.

Size.—Length of carapace 160 mm.; width of same 116 mm.; depth

of shell 63 mm. Length of plastron 150 mm.

Habitat.—From Minnesota to the Kocky Mountains,

south to Texas. Common on both sides of the Mississippi

Eiver in the neighborhood of St. Louis. Missouri locali-

ties:—St. Louis, St. Charles, Montgomery and Pettis

Counties. Illinois localities:—Randolph, Monroe, St.

Clair, Madison, and Adams Counties.

Mr. G. Stolley, who collected a number of these turtles

in the Osage Eiver, and Dr. George Engelmann, of St.

Louis, sent Professor Agassiz the material which he de-

scribed in his Contributions to the Natural History of the

United States, Vol 1, 1857.

Habits.—Bell's Turtle is common in the neighborhood
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of St. Louis, nearly every pond or slough, or slow running

creek being inhabited by it. They are seldom found in the

Mississippi Eiver, preferring quite muddy water. On a

sunny day one may observe small colonies of them lying

on partly submerged logs. At the least noise they drop

into the water. In February, while the creeks are still

covered with ice, they may be seen lying at the bottom.

92. Chkysemys doesalis Agassiz.

Chrysemys picta var. dorsalis, Chrysemys picta part, Clemmys picta

var. d.

Description.—Size and structure of the shell like the preceding, ex-

cept that the carapace is more elliptical in outline, and the dorsal

scales are proportionally wider. Margin of the costal scales plicated.

Sternum uniformly yellow, deep red in spring. The yellow median line

along the back is broader than in any other species of Chrysemys. The
marginal scales are not so highly ornamented. The head markings as

well as those of the feet and tail are similar to the preceding species.

The young are nearly circular in outline and the reddish-yellow streak

on the back very pronounced.

Size.—Length of carapace 100 mm.; width 88 mm.; height 33 mm.
Length of plastron 87 mm.

Habitat.—From the Gulf of Mexico up the Mississippi

Eiver to the southeastern part of Missouri. Missouri

localities:—Dunklin, Stoddard and Butler Counties.

Habits.—This is a truly aquatic turtle found in lakes

or creeks and common in the extensive overflow of the

St. Francis Eiver in the ''Sunken Lands."

Genus pseudemys.

Carapace moderately depressed, posterior part of margin slightly ser-

rated. Young with a distinct keel. Plastron truncate in front, emargi-

nate behind. Wings of pectoral and abdominal plates well developed.

Axillary and inguinal plates rather large and about equal in size.

Alveolar surface of jaws rather wide, with a median ridge parallel to

their margins. Digits 5-4, fully webbed. Fingers with long, slightly

curved claws. The clawless fifth toe of the hind foot forms an angular

projection on the posterior edge of the foot. Fore legs covered with

band-like scales.
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Key to the Species of Missouri.

Ridges on alveolar surfaces of jaws smooth. Both jaws with
smooth edges.

With a broad red or orange stripe on each side of head.

Carapace with yellow stripes. elegans.

Without orange stripe on head. Markings of head and
neck obscure. Carapace without yellow stripes.

troosti.

Ridges on alveolar surfaces of jaws tuberculate. Lower jaw with

serrated edges. texana

93. Pseudemys elegans Wied. Elegant Turtle.

Emys cumberlandensis, Trachemys elegans, Emys elegans, Chrysemys
scripta var. elegans, Chrysemys elegans, Clemmys elegans, Emys
holbrooMi, Trachemys liolbrookii.

Description.—Carapace broad, moderately compressed, convex, with
a slight keel in the young. Posterior marginal plates obtusely ser-

rated. Surface of carapace smooth or wrinkled longitudinally. Nuchal
very narrow. Plastron truncate in front and emarginate behind. An-
terior lateral angles of the gulars produced. Longest suture of the

plastron the one between the abdominals, the shortest the one between
the humerals. Upper jaw with a median notch, lower jaw with a corres-

ponding median hook. Bridge rising rapidly to the margin of the cara-

pace.

Color.—Color of the carapace olive, with lines and spots of yellow and
black. On the vertebral scutes the lines run mostly lengthwise, on the

costals transversely. Down the middle of each costal scute runs a yel-

low band of varying width. Parallel with it are other lines and bands

of black and yellow, narrow or wide. On both the upper and lower

surfaces of the marginal scutes are sutural spots, consisting of con-

centric circles of yellow and black. Between them a yellow band
crosses each marginal. The plastron is yellow, with a black blotch on

each scute, these often ocellated with yellow. The spots on the bridge

usually confluent. Head with numerous narrow stripes of greenish

or yellow. A broad stripe starts under the eye and runs back on the

neck, being met at the angle of the jaw by a stripe from the middle

of the lower jaw. Another stripe, blood-red in life, yellowish when pre-

served, starts at the posterior corner of the eye and runs back on the

neck. The legs and tail are striped with yellow. (Hay.)

The specimen of which the measurements are given has the plastron

entirely black with the exception of the front edge of the gulars, the

outer edge of the post-gulars and preanals, which are yellowish.

Size.—Length of carapace 230 mm.; width 152 mm.; depth 102 mm.
Length of plastron on median line 218 mm.—sometimes as long as

260 mm.



240 Trans. Acad. Sci. of St. Louis.

Habitat.—The Cumberland Turtle is found inhabiting

the territory from South Carolina to Mexico and north

along the tributaries of the Mississippi to the Yellowstone.

Missouri localities:—St. Louis, Jefferson, Butler, Stone,

Pemiscot, Newton, Saline, Pettis, and St. Charles Coun-

ties. Osage River (L. Agassiz). Illinois:—St. Clair and

Madison Counties.

Habits.—This species is rather common in the neighbor-

hood of St. Louis on both sides of the Mississippi. It is

truly aquatic. I had some in captivity which became very

tame and fed out of my hand.

94. Pseudemys troostii Holbrook. Troost's Turtle.

Emys troostii, Chrysemys troostii, Trachemys troostii.

Description.—Shell moderately convex, the slope gradual in front and

expanded above the insertion of the posterior legs, slightly depressed

inwardly. Third, fourth and fifth dorsal plates with an obscure, round-

ed ridge. Costal plates and the first and fifth (sometimes all) dorsals

longitudinally plicated. Nuchal narrow, long; the two adjacent mar-

ginals with the outer edges projecting. Posterior four marginals of

each side without outer angles, each with a marginal notch. Plastron

a little rounded in front, nearly truncate. Outer angles of the gulars

projecting considerably, the anterior edge roughened. Plastron broadly

emarginate behind. Head rather large, jaws strong, the upper with a

median notch, the lower with a corresponding hook. Tympanum well

marked. Feet strong, the posterior pair much expanded and strongly

webbed. Claws on front feet very long and slightly curved. Those

on the hind feet only about half the length of the anterior ones.

Color.—Carapace greenish olive mottled and blotched with black.

The black confined mostly to the margins. Marginals beneath with

black oblong spots. Plastron pale yellow and black, the latter extend-

ing along the median suture as a wride, black stripe. The black stripes

on the transverse sutures are not as wide. Head dusky, obscurely and
finely mottled above and on the sides, below narrowly striped with

greenish. Jaws horn-color with vertical dashes of black on the upper,

and longitudinal ones on the lower. Feet and tail dusky yellow with

indefinite markings.

Size.—Length of carapace 224 mm.; width of same 163 mm.; depth

'88 mm. Plastron 186 mm. long.

Habitat.—Mississippi River and its tributaries from
the Gulf to northern Missouri. Missouri localities :—St.
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Louis, Stoddard, Pemiscot, and Pettis Counties. (Osage

River, Agassiz). In Illinois, Monroe, St. Clair, and Madi-

son Counties.

Habits.—The Troost's Turtle is common in the Missis-

sippi River and in the adjoining lakes and sloughs left

by the receding water. They are mostly captured by

seining. With Pseudemys elegans a great many are sent

to the markets of eastern cities. On a visit to Baltimore

many years ago I found at a fish market a barrel full of

these two turtles, which the owner told me had come from

St. Louis.

95. Pseudemys texana Baur. Texas Turtle.

Chrysemys texana.

Description.—Shell very thin behind, flaring; posterior border ser-

rated, longitudinally plicated. Nuchal long and slender. Shell not

much elevated. Plastron emarginated, slightly in front, stronger be-

hind. Skull small. Edge of upper jaw smooth, with a slight notch

in front; edge of lower jaw strongly serrated with a hook at the sym-

physis. Upper and lower alveolar surfaces of both jaws with large,

tooth-like tubercles. A strong fringe is formed by the scales on the

outer edge of the front legs.

Color.—Upper shell brown, with yellow concentric rings. Plastron

yellow or with brown markings. A yellow streak from the point of the

nose on the median line of the head to the occiput. A yellow streak

starts over the eye, widens at the side of the occiput, and continues

along the side of the neck. Another streak commences on the upper

hind corner of the eye and ends in the shape of a hook in front of the

tympanum. Another heavy streak starts at the middle of the lower

jaw and, arriving below the tympanum, sends a branch upward towards

the eye. Three very strong and some slender yellow stripes on the

lower face of the neck.

Size.—Length of carapace 232 mm.; width of same 177 mm.; depth

of shell 74 mm. Length of plastron at the median line 208 mm.

Habitat.—Northern Mexico, Texas, Oklahoma, and

western Missouri. I received my first specimen of the

Texas Turtle from Mr. J. H. Black, of Baxter Springs,

Kansas, who caught it in Newton Co., Missouri. The sec-

ond one came from Mr. J. C. Miles, of Carthage, Mo.,
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who stated that they were often caught when seining in

Spring River, Jasper Co. Spring River flows into the

Neosho River, a confluent of the Arkansas. A third speci-

men I found dead on the edge of a creek near Paris,

Texas.

Habits.—This terrapin occurs principally in rivers with

muddy beds.

Genus malaclemys.

Shell depressed with a distinct keel. Bridge wide, with the axillary

and inguinal processes well developed, the latter united to the fifth

costal plate. Entoplastron lying wholly in front of the suture between

the humerals and pectorals. Jaws with the alveolar surface broad to

very broad and entirely without a median ridge. Skull without a bony

temporal arch. Digits strongly webbed. (Hay.)

Key to the Species of Missouki.

Comma-shaped yellow mark behind each eye. Keels of second and

third dorsal plate concave before the tubercles. lesueuri.

Spot behind the eye not comma-shaped. Keels of second and third

dorsal plates uniformly convex before the tubercles.

geographica.

96. Malaclemys lesueuki Gray. Map Turtle. Saw-back

Turtle.

Emys lesueurii, Emys pseudo-geographica, Malacoclemmys lesueurii,

Malaclemys lesueurii, Malaclemys pseudo-geographica, Malaco-

clemmys pseudo-geographicus, Clemmys pseudo-geographica. Grapte-

mys lesueurii, Oraptemys pseudo-geographica.

Description.—Shell oval, depressed, rising roof-like to a distinct me-

dian keel. Posterior border of some or all of the vertebral scutes with

each a prominent tubercle, largest on the second and third vertebrals.

Shell strongly serrated behind. Nuchal with a notch in its hinder bor-

der. Plastron with its hinder lobe not much over one-half the width

of the carapace; a broad shallow notch in its hinder border. Bridge

broad and flat, rising little towards the carapace. Head of males

small; that of the females rather large. Cutting edge of upper jaw

smooth, convex, the jaw not notched in front; the alveolar surface of

moderate width, wholly separated in front by soft skin. Lower jaw

smooth, concave cutting edges, not hooked at the tip. Limbs well de-

veloped; the digits webbed to the bases of the claws. Tail of male, as

with most of the turtles, bringing the vent beyond the edge of the car-

apace. (Hay.)
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Color.—Color of the upper surface of the carapace olive or brownish,

usually with black blotches on the dorsals, costals, and marginal scutes.

The tubercles on the dorsal ridge are of the same black color. Over all

the scutes of the carapace is a net-work of greenish lines. The plastron

is yellowish in the adults, with some irregular darker markings. In

the young the markings on the plastron remind one of Bell's Turtle.

Bridge uniform brownish with numerous streaks of yellow and brown.

Head, neck, limbs and tail dark green with stripes of yellow and rows

of small yellow spots. Behind the eye is a very characteristic trans-

verse, proportionately wide, streak of yellow, which runs backwards1

on the top of the head, nearly in a right angle, to the transverse blotch.

Another yellow streak from the point of the nose over the median line

of the head and between the two angular marks. A yellow spot under

the eye.

Size.—Length of shell 170 mm.; width of same 136 mm.; depth 71

mm. Length of plastron on median line 153 mm. These turtles some-

times reach a length of 254 mm.

Habitat.—Mississippi Valley north to Wisconsin, west

from Ohio to Kansas. Missouri localities:—St. Louis,

Jackson, Dunklin, Pemiscot, St. Francois, Pettis, and

Cooper Counties. Osage River (M. G. Stolley). In Illi-

nois, Madison, St. Clair, Monroe, and Randolph Counties.

Habits.—The Map Turtle is an eminently aquatic terra-

pin, spending its life in rivers, lakes and ponds. Some-

times quite a number of them can be seen sunning them-

selves on rocks and fallen trees. The food consists of

small fish and crayfish. Professor Garman states that he

found the bulbs of sedge in their digestive canal. Accord-

ing to Professor Louis Agassiz this species deposits its

eggs earlier in the season than any other of our fresh

water turtles. He also states that they do not lay eggs

before their eleventh year.

97. Malaclemys geographica Lesueur. Geographic Ter-

rapin. Map Turtle.

Testudo geographica, Emys geographica, Emys megacephala, Terrapene

geographica, Graptemys geographica, Clemmys geographica, Mala-

coclemmys geographicus, Malaclemmys geographica, Malacoclemys

geographicus.

Description.—Carapace depressed, bluntly keeled. Keels of dorsal

plates regularly convex, posterior tubercles not very prominent. Outer
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margin of posterior marginal plates slightly serrated. Nuchal narrow,

its hinder edge notched. Bridge wide, rising little toward the carapace.

Plastron slightly or not at all emarginate in front, but distinctly so be-

hind. Anterior outer angles of gulars slightly produced. Axillary and
inguinal plates about equal. Posterior margin of anal plates angulate.

Head smaller in males, larger in females. Alveolar surface of jaws

very wide, the inner edges almost meeting. Upper jaw with the cutting

edge smooth, somewhat sinuated, not notched in front. Lower jaw flat,

not hooked at the tip.

Color.—Carapace dark olive brown, marked all over with a network

of greenish lines. The tubercles of the dorsal scales are blackish.

Upper and lower marginals with diffused blackish sutural marks, which
enclose irregular lines of yellow on the underside. Head, neck, limbs

and tail dark green, almost black, with numerous lines and streaks

of greenish yellow. Behind the eye is a triangular spot of greenish

yellow, often elongated backward. Plastron yellow with the sutures

of the scutes marked with dark lines. In young specimens about 80

mm. long the plastron is marked with a large lyri-form blotch of brown,

which looks as if the colors had already faded out.

Size.—Length of shell 180 mm.; width of same 138 mm.; depth 60

mm. Length of plastron on median line 158 mm.

Habitat.—From Pennsylvania and New York to Michi-

gan and Arkansas. Missouri localities :—St. Louis, Stone,

and Jasper Counties. In Illinois, Madison, St. Clair and

Monroe Counties.

Habits.—The Geographic Turtle is a truly aquatic spe-

cies, but is not so abundant as the preceding. It lives

almost exclusively on mollusks, as the unusual width of

the jaws would suggest. Young specimens eat thinner

shelled mollusks. This species together with the Cum-
berland and Saw-back Turtles are brought in great quan-

ties to the St. Louis markets.

Genus terrapene.

Shell high and very convex, highest before the middle. Plastron

large, rounded before and behind, capable of completely closing the

shell. The plastron is united to the carapace by a ligament, movable
on it. The axillary inguinal processes rudimentary. Plastron divided

by a transverse hinge in two movable lobes. The hinge covered by the

suture between the pectoral and abdominal scutes. Entoplastron cut

by a suture between the humerals and the pectorals. Alveolar surface

of jaws narrow, without median ridge. Upper jaw with the beak pro-
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jecting downward. Choanae between the eyes. Skull without bony
temporal arch. Digits with short webs or none.

Key to the Species of Missouri.

Shell with traces of keel, rounded above, no bridge. Hind feet

with four toes. Carolina.

Shell as in Carolina. Hind feet with three toes.

kinosternoides.

Shell without traces of keel, flat above, a distinct bridge.

ornata.

98. Terrapene Carolina Linnaeus. Carolina Box Turtle.

Testudo Carolina, Testudo carinata, Testudo clansa, Testudo virgulata,

Testudo incarcerata striata, Emys clausa, Emys virgulata, Emys
schneideri, Terrapene clausa, Terrapene nebulosa, Cistudo Carolina,

Cistudo clausa, Cistudo clausa clausa, Cistudo Virginia, Terrapene

carinata, Testudo tessellata minor caroliniana.

Description.—Carapace very convex with at least a trace of an obtuse

vertebral keel, which is more distinct in the young. Vertebral shields

broader than long and narrower than the costals. Posterior marginals

flared outward. Caudals directed downward. Plastron tightly closing

the shell, without trace of a bridge. Broader posteriorly than ante-

riorly, rounded in front and behind. Upper jaw hooked, the hook en-

tire. The lower jaw turned upward at the tip. Alveolar surfaces nar-

row. Limbs and feet scaly. Digits with very indistinct web. Claws
stout. Tail short.

The quadrato-jugal is rudimentary and is not connected with the

jugal. Hence the bony zygomatic arch is incomplete. The number
of phalanges in each hind, foot is 2-3-3-3-2. (Baur.)

Color.—The colors of the carapace are yellow, brown or black. Some-
times the darker color predominates, sometimes the yellow. Usually

the ground is brown or reddish brown, while the yellow appears as

spots of various shapes; often radiating from the point of growth of the

scute. The ground color may appear to be yellow, relieved with black

spots. The plastron is variously ornamented with black and yellow.

The head, neck, limbs, and tail are brown, with spots of orange. Some-

times the plastron is all over ebony black. The young have a single

yellow spot on each of the scutes of the carapace. (Hay.)

Size.—Length of carapace 128 mm.; width of same 102 mm.; depth

73 mm. Length of plastron 132 mm.

Habitat.—New England States south to the Gulf, west-

ward to the Mississippi Kiver. So far I have only one

specimen captured on the west side of the Mississippi
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River. (See Transactions of the Academy of Science of

St. Louis, 6: 261.) Later on I found this species quite

common in all the counties bordering the Mississippi in

Illinois—Madison, St. Clair, Monroe, Randolph, and
Union Counties.

Habits.—Mr. W. C. Whelpley of Cobden, Union Co.,

111., in a letter dated July 16, 1904, gives the following

account of the Carolina Box Turtle:—"Where to look for

terrapins. I took a sack and went to the old limestone

spring, where the water comes out on the north side of the

hill in the woods. A small stream runs down the hill

about 75 feet to a low swampy ground, which is grown
up very heavy with willows, cat-tails and swamp grasses.

This makes it a very cool and wet place the year round. I

was looking very carefully for turtles, when my eyes

fell on the top of a terrapin shell in the mud at the roots

of a large tree, where for a few feet around there was no

grass or weeds. The water was about one-half inch deep

on one side of the tree and dry ground on the other side.

I stepped over to reach the turtle, and I could see the print

or form of another shell in the mud. I then procured

a stout stick and began to probe in the mud. Within five

minutes' time, I found six turtles in this mudhole, three

feet in diameter. About ten feet from the above space

and further down the hill I found another mudhole and in

it two more terrapins ; about three feet further down in a

similar place I found three more of these animals. All

of them were under the surface of the ground except the

first one that I found. Some of them were fully eight

inches below the surface, but in each instance I found a

place, where the turtle could reach the air by raising its

head about one inch from under the water. After finding

these eleven terrapins I think I have learned where to look

for them in warm weather."

The same gentleman reports in another letter, dated

July 26, 1904, the following experience:—"I was stand-

ing near a thick growth of high grass which surrounded
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a bare spot of ground about three feet in diameter. I

heard a noise which sounded like a rat gnawing a bone.

At first I could not locate the noise. I soon found, how-

ever, that it came from the bare spot of ground. Care-

fully stepping closer, I found a large barn rat gnawing the

front edge of the shell of a Box Turtle, which lay on its

back. The rat soon saw me and ran for the barn. I picked

up the turtle, which was covered with blood. This came

from the place where the rat had gnawed the shell and

also from one hind leg which the rat had bitten. The

turtle was very, very fat, so fat that it could not entirely

close the shell. The rat had evidently attacked the hind

foot, which the turtle was unable to draw in under the

shell. I wonder whether the rat attacked the turtle while

travelling. Did the rat turn the turtle over to prevent

it from getting away, or did the turtle turn on its back

to better protect itself? The turtle could not have been

turned over by accident as the ground was perfectly flat."

Mr. Whelpley also states that the Box Turtles are trav-

eling toward water at the present time (July 26). The

food of the Box Turtle consists largely of vegetable mat-

ter and berries, although the larvae of insects are eaten

as well as earthworms and slugs. Fat specimens are un-

able to close both lobes of the plastron simultaneously

—

the pressure of one-half of the lower shell upon the fleshy

part forces open the other.

.99. Terrapene kixosternoides Gray. Three-tced Box
Turtle.

Emys Jcinostemoides, Emys cinosternoides, Cistudo triunguis, Cistudo

Carolina var. triunguis, Cistudo clausa var. triunguis, Cistudo Caro-

lina var. cinosternoides, Terrapene triunguis.

Description.—Shell as in the preceding species. Hook of upper jaw-

notched, bicuspid. No trace of web between the digits. Only three

clawed functional digits on the hind limb.

The zygomatic arch is more incomplete, the quadrato-jugal is reduced

to a very small remnant, which has the shape of a triangle. The num-
ber of phalanges on hind foot is 2-3-3-2-1. (Baur.)

Color.—The carapace of odd specimens is yellowish (clay color).
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The plastron is yellowish also. Half grown specimens very often are

marked like or similar to the Carolina Box Turtle.

Size.—Length of carapace 131 mm.; width of same 100 mm.; depth

65 mm. Length of plastron 129 mm.

Habitat.—Georgia and Florida westward to the Rio

Grande, up the Mississippi Valley into the State of Mis-

souri. Missouri localities:—St. Louis, Jefferson, "Wash-

ington, St. Francois, Shannon, Butler, Ozark, Stone, Jack-

son, Johnson, Pettis, Marion, Crawford, Franklin, Mont-

gomery, Warren, and Lewis Counties.

Habits.—The Three-Toed Box Turtle has the same hab-

its as the Common Carolina Box Turtle. It is usually

found in shady valleys not far from water. The egg is

ellipsoidal, the major axis being 35 mm. long and the

minor 23 mm.

100. Terrapene ornata Agassiz. Painted Box Turtle.

Cistudo ornata.

Description.—Carapace short, rather depressed, the outer vertebral

region flat, without any keel even in the young. Plastron not closing

completely the shell, connected with the carapace by a short but dis-

tinct bridge. Hook of upper jaw notched. Digits without distinct

webs. Four claws on hind feet.

The zygomatic arch has completely disappeared, only a small piece

of the jugal is left. Phalanges on hind foot 2-3-3-3-1. (Baur.)

Color.—The carapace is of an olive brown to black ground color,

marked with many spots and streaks of bright yellow. These yellow

markings usually seem to radiate from a center from which each scute

begins to grow. A broad interrupted yellow line over the middle of the

back. The plastron is brightly colored, being yellow but so thickly suf-

fused with brown, that it presents an intricate network of yellow and
brown bands. The head is dark with large orange colored spots on the

sides and on the top of the head, while the neck is banded with the

same bright color. The scales of the fore limbs are bright red or

orange.

Size.—Length of carapace 101 mm.; width of same 87 mm.; height 51

mm. Length of plastron 102 mm. I have two young specimens with

egg tooth, the carapace of which is 30 mm. long and 24 mm. wide

Habitat.—From the Rocky Mountains to Indiana,

southward into Mexico. In Southern States the species
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does not range eastward to Texas. Missouri localities :—

•

St. Louis, Iron, Jasper, Johnson, Randolph, Warren, Pet-

tis, and Montgomery Counties. In Illinois, Baldwin, Ran-

dolph Co., and Addieville, Washington Co.

Habits.—I myself have only found one specimen of this

turtle in a hole occupied by a Rana areolata. Mr. Edgar
M. Parker, an enterprising naturalist of Montgomery
City, Mo., surprised me with a full set of this species

which he had collected on the prairies near Montgomery.

Suborder CHILOTAE.

This suborder consists of only one family, the Soft-

shelled or Leather Turtles.

Family Trionychidae.

Turtles covered with a soft, leathery skin; lips fleshy; nostrils at the

end of a flexible proboscis; toes webbed, with three claws. (Stejneger.)

Genus amyda.

Head slender, covered with soft skin. Head and neck completely re-

tractile. Nostril opening at the end of a fleshy proboscis. Horny
coverings of jaws concealed at the sides of the fleshy lips. Body flat-

tened, shell covered with a continuous skin, generally cartilaginous at

the margins. Digits 5-5, with large webs; first three with claws, the

fourth and fifth clawless and concealed in the webs. Aquatic.

So far I have found only two species in the State, dif-

ferentiated as follows:

—

Nostril circular, having no papillae projecting into it from the

septum. mutica.

Nostril crescent-shaped, having a papilla projecting into it from

the septum. spinifera.

101. Amyda mutica Lesuetje. Leather Turtle. Soft-

shelled Turtle.

Trionyx muticus, Gymnopus muticus, Callinia microcephala.

Description.—Head long, low and pointed in front, descending rapidly

in front of the eyes, the margins of the upper and lower jaws being

concave outwardly. The horny upper jaw with a cutting edge, which
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is deepest forward and bluntly toothed posteriorly. Lower jaw also

with a sharp edge and both jaws furnished with an alveolar surface,

the leathery snout ending obliquely, so that the nostrils are somewhat
under the tip. The nostrils are circular, there being no papilla pro-

jecting into them from the septum.

Body is oval and flat. No trace of a keel along the middle of the

back; often a depression instead. No spines along the anterior border

of the carapace, nor any tubercles anywhere. Callosities well developed

on the plastron of the adults, especially of the males. (Hay.)

Color.—Adults brown above, whitish below. Back irregularly blotched

with darker brown. Head with a white stripe, margined with black

from the eye over the ear and descending on the neck, head and neck

below the level of the edge of upper lip white, without mottling. Under
side of the feet white or bluish-gray, never mottled, a yellowish border

around the edge of the carapace. In the young the lateral and poste-

rior margin of the carapace is banded with yellow, bordered internally

with black, and inside of that sprinkled with small brownish dots.

Size.—Length of carapace 356 mm.; width of same 305 mm.; depth

55 mm. Length of plastron 254 mm.

Habitat.—Central and northern tributaries of the Mis-

sissippi River and tributaries of the St. Lawrence. Mis-

souri localities :—Mississippi, Osage, Gasconade, and Mer-

amec Rivers.

Habits.—Ditmars in his Reptile Book gives the follow-

ing life history of this turtle:
—"Old logs, protruding a

moist and slimy surface a few inches from the water,

sometimes tempt these creatures from the element for

which they are specially provided. In such situations they

lie taking a sun-bath, with limbs withdrawn beneath their

flabby "shells" and their long necks stretched to the full-

est extent, imparting the idea of as many snakes, emerg-

ing from under flat stones. At the least alarm they

scramble frantically for the water, but upon reaching it

their clumsy movements are instantly transformed.

Against the resisting surface, the broad, fin-like feet take

great purchase and the frightened reptiles disappear with

almost the agility of a scurrying school of fishes."

"The soft-shelled turtle at bay is one of the most vicious

of cold-blooded creatures. Moreover, the knife-like edges

of the jaws of large individuals are formidable weapons,
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capable of badly lacerating a man's fingers, or possibly

severing- a finger if seized at the joint. The soft-shell

turtle darts at the offending object with the rapidity of

the serpent's stroke. It frequently takes the hooks of the

fishermen and in its frenzy to escape is always an object

to prompt cautious manipulation."

The food of the Soft-Shelled Turtle consists of fish,

frogs, fresh-water mollusks, which are devoured in large

quantities. At the end of May up to the middle of June

they come out on the sandbars in the Mississippi River

to deposit their eggs. I have found as many as twenty-

one in one burrow. The eggs are spherical in form and

about 20 mm. in diameter.

102. Amyda spinifera Lesueur. Spiny Soft-shelled

Turtle.

Trionyx ferox, Gymnopus spiniferus, Trionyx argus, Aspidonectes spini-

fer, Trionyx spiniferus, Callinia spinifera, Trionyx spinifer.

Description.—Head small, pointed. Proboscis with the nostrils at the

tip. These are crescentic in shape, a papilla projecting into each from

the septum. The horny covering sjf the jaws concealed at the sides by

the fleshy lips. Carapace with a low obtuse keel along the middle. A
series of spines on the front edge of the carapace, largest in the fe-

males. Whole upper surface of shell often covered with small asperi-

ties, which are often arranged on the posterior part in longitudinal

rows. Legs strong, anterior pair with several transverse scales above,

posterior with a single large scale. Feet with marginal and interdigital

webs. Digits 5-5. The first three on each foot with claws, the remain-

ing two on each foot without claws and concealed by the web. Tail of

male projecting considerably beyond the carapace. Callosities of plas-

tron well developed on the middle and hinder part.

Color.—Carapace olive brown, blotched irregularly with darker brown
in older specimens. In others the whole top of the carapace is marked

with round, pale margined spots, those nearest the middle the largest.

The margin at the sides and behind yellowish, bounded with a black

line. A pale stripe, edged with black, extends from the top of the snout

to the eye and behind the latter continues backward and downward
to the side of the neck. A similar stripe extends backwards from each

angle of the mouth. Superior surface of the neck with small blackish

spots. Inferior surface of the same spotted and reticulated with black.

Legs above and feet above and below, as also the tail, marked with

black spots and streaks. Young examples sometimes show a line of
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blackish specks on the underside of the plastron, extending from the

anterior legs to the outside of the posterior pair.

Size.—Length of carapace 350 mm.; width of same 280 mm. Length

of plastron 254 mm.

Habitat.—Abundant in the Central States. It inhabits

the tributaries of the Mississippi River in the States of

Wisconsin, Indiana, Illinois, Missouri, Iowa, Ohio, Penn-

sylvania, and western New York. It also occurs in the

tributaries of the St. Lawrence River, the lakes of north-

ern New York, and Lake Charnplain. Missouri localities:

—Mississippi, Missouri, Osage, Gasconade, Meramec, and

White Rivers.

Habits.—The Spiny Soft Shell Turtles have habits simi-

lar to those of the preceding species.

List of Amphibians and Reptiles so ear Found in the

State of Missouri.

AMPHIBIA.

CAUDATA. Salamanders.

1. Necturus maculosus Rafinesque. Water Dog. Mud Puppy.

2. Siren lacertina Linn. Siren. Mud Eel. Two-legged Eel.

3. Ampliiuma means Linn. Congo Eel. Congo Snake.

4. Cryptobranchus alleghaniensis Daudin. Hellbender. Mud Devil.

5. Ambystoma microstomum Cope. Small-mouthed Salamander.

6. Ambystoma tigrinum Green. Tiger Salamander.

7. Ambystoma punctatum Linn. Spotted Salamander.

8. Ambystoma opacnm Gravenhorst. Marbled Salamander.

9. Hemidactylium scutatum Schlegel. Scaly or Four-toed Sala-

mander.

10. PletJiodon erythronotus Green. Red-backed Salamander.

11. Plethodon glutinosus Green. Slimy Salamander.

12. Spelerpes longicaudus Green. Long-tailed or Cave Salamander.

13. Spelerpes maculicaudus Cope. Spotted-tail or Hoosier Sala-

mander.

14. Spelerpes stejnegeri Eigenmann. Stejneger's Cave Salamander.

15. Spelerpes gnttolineatus Holbrook. Holbrook's Salamander.
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16. Spelerpes melanppleurus Cope.

17. Spelerpes miiltiplicatus Cope. Many-ribbed Salamander.

18. Typhlotriton spelaeus Stejneger. Veil-eyed or Blind Salamander.

19. Diemyctyhis viridescens Rafinesque. Newt. Red Eft. Spotted or

Green Triton.

SALIENTIA. Toads and Frogs.

20. Bufo lentiginosus americanus LeConte. American Toad.

21. Acris gryllus LeConte. Cricket Frog. Savannah Cricket.

22. Chorophilus triseriatus Wied. Three-striped Tree Frog.

23. Hyla carolinensis Pennant. Carolina or Green Tree Frog. Bell

Frog.

24.. Hyla pickeringii Storer. Pickering's or Peeping Frog. Spring

Peeper.

25. Hyla squirella Bosc. Squirrel Frog. Southern Tree Frog.

26. Hyla versicolor LeConte. Common or Chamaeleon Tree Frog.

27. Scaphiopus holbrookii Harlan. Hermit Toad. Holbrook's Spade
Foot.

28. Rana pipiens Schreber. Leopard or Common Frog.

29. Rana areolata Baird and Girard. Gopher Frog.

30. Rana palustris LeConte. Spring or Swamp Frog. Pickerel Frog.

31. Rana clamitans Latreille. Green Frog.

32. Rana catesbiana Shaw. Bull Frog.

33. Rana cantabrigensis Baird. Cambridge Frog.

34. Rana sylvatica LeConte. Wood Frog.

35. Engystoma carolinense Holbrook. Carolina or Nebulous Toad.

KEPTILI*.

SQUAMATA.

SAURIA. Lizards.

36. Crotaphytus collaris Say. Bull or Collared Lizard. Mountain
Boomer.

37. Sceloporus unclulatus Bosc. Fence Lizard. Alligator Lizard.

38. Phrynosoma cornuta Harlan. Horned Toad or Lizard.

39. Ophisaurus ventralis Linn. Glass Snake. Joint Snake.

40. CnemidopJiorns sexlineatus Linn. Six-lined Lizard. Swift.

41. Eumeces quinquelineatus Linn. Blue-tailed or Red-headed Lizard.

Scorpion.

42. Eumeces anthracinus Baird. Coal Skink.

43. Lciolopisma laterale Say. Ground Lizard.
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SERPENTES. Snakes.

44. Natrix cyclopium Dumeril and Bibron. Cyclops or Green Water
Snake.

45. Natrix rhomoifera Hallowell. Diamond-backed Water Snake.

Holbrook's Water Snake.

46. Natrix fasciata Linn. Banded or Southern Water Snake. Mocca-

sin.

47. Natrix fasciata erythrogaster Shaw. Red-bellied Water Snake.

48. Natrix sipedon Linn. Common Water Snake. Water Moccasin.

49. Natrix sipedon transversus Hallowell. Woodhouse's Water Snake.

50. Natrix grahamii Baird and Girard. Graham's Water Snake.

51. Thamnopliis proxima faireyi Baird and Girard. Fairey's Ribbon

Snake.

52. Thamnopliis radix Baird and Girard. Prairie or Racine Garter

Snake.

53. Thamnopliis sirtalis Linn. Common Garter Snake. Striped

Snake.

54. Storeria dekayi Holbrook. DeKay's Snake. DeKay's Brown
Snake.

55. Storeria occipitomaculata Storer. Storer's Snake. Red-bellied

Snake.

56. Tropidoclonium lineatum Hallowell. Lined Snake.

57. Haldea striatula Linn. Little Brown Snake.

58. Bascanion constrictor Linn. Blue Racer. Black Snake.

59. Bascanion constrictor flaviventris Say. Yellow-bellied Racer.

60. Bascanion flagellum Shaw. Coach Whip Snake.

61. Pituophis sayi Schlegel. Bull Snake. Pine Snake. Western

Bull Snake.

62. Heterodon platyrhinos Latreille. Blowing Adder. Spread Head.

Spreading Viper.

63. Elaphe vulpinus Baird and Girard. Fox Snake.

64. Elaphe guttatus Linn. Spotted Coluber. Spotted Racer. Corn

Snake. Red Chicken Snake. Mouse Snake.

65. Elaphe obsoletiis Say. Black Snake. Pilot Snake. Mountain

Black Snake. Rat Snake.

66. Elaphe confinis Baird and Girard. Spotted Chicken Snake. Gray

Coluber. Gray Rat Snake.

67. Elaphe spiloides Dumeril and Bibron.

68. Elaphe emoryi Baird and Girard. Emory's Snake.

69. Lampropeltis doliatus Linn. Milk Snake. House Snake. King

Snake.
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70. Lampropeltis getulus holbrooki Stejneger. Salt and Pepper Snake.

King Snake.

71. Lampropeltis calligaster Harlan. Evans' King Snake. Yellow-

bellied Snake. Brown King Snake.

72. Diadophis regalis arnyi Kennicott. Ring-necked Snake.

73. Liopeltis vernalis Harlan. Grass Snake. Green Snake.

74. Opheodrys aestivus Linn. Rough-scaled Green Snake. Green
Bush Snake.

75. Virginia elegans Kennicott. "Virginia's Snake.

76. Farancia abacura Holbrook. Hoop Snake. Horn Snake. Sting

Snake.

77. CarphopMs amoenus Say. Worm Snake. Ground Snake.

78. Tantilla gracilis Baird and Girard. Graceful Tantilla.

79. Elaps fulvius Linn. Coral Snake. Bead Snake. Harlequin

Snake.

SO. Agkistrodon piscivorus LaCepede. Water Moccasin. Cotton Mouth.

81. Agkistrodon contortrix Linn. Copperhead. Moccasin.

82. Sistrurus catenatus Rafinesque. Prairie Rattlesnake. Massa-

sauga.

83. Sistrurus miliarius Linn. Ground Rattlesnake. Pigmy Rattle-

snake.

84. Crotalus horridus Linn. Timber Rattlesnake. Banded or North-

ern Rattlesnake.

TESTUDINATA. Turtles.

85. CJielydra serpentina Linn. Common Snapping Turtle.

86. Macrochelys lacertina Schweigger. Alligator Snapping Turtle.

87. AromocJielys odorata Latreille. Musk Turtle. Stink Turtle.

88. AromocJielys tristyclia Agassiz. Southern Musk Turtle.

89. Kinosternon louisianae Baur. Louisiana Mud Turtle.

90. Chrysemys treleasei Hurter. Trelease's Turtle.

91. Chrysemys belli Gray. Bell's Turtle.

92. Chrysemys dorsails Agassiz.

93. Pseudemys elegans Wied. Elegant Turtle.

94. Pseudemys troostii Holbrook. Troost's Turtle.

95. Pseudemys texana Baur. Texas Turtle.

96. Malaclemys lesueuri Gray. Map Turtle. Saw-back Turtle.

97. Malaclemys geographica LeSueur. Map Turtle. Geographic Ter-

rapin.

98. Terrapene Carolina Linn. Carolina Box Turtle.

99. Terrapene kinostemoides Gray. Three-toed Box Turtle.
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100. Terrapene omata Agassiz. Painted Box Turtle.

101. Amyda mutica LeSueur. Leather Turtle. Soft-shelled Turtle.

102. Amyda spinifera LeSueur. Spiny Soft-shelled Turtle.

Summary.

Caudata Salamanders 19

Salientia Toads and Frogs 17

Sauria Lizards 8

Serpentes Snakes 41

Testudlnata Turtles 17

102 species.
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Glossary.

Allantois.—A membranous appendage of the embryos of mammals,
birds, and reptiles,—in mammals serving to connect the fetus with

the parent; the urinary vesicle.

Alveolar surface.—A flat masticatory surface of the jaws of turtles seen

just within the cutting edge.

Amnion.—A thin membrane surrounding the embryos of mammals,
birds, and reptiles.

Amphicoelous.—Said of those vertebrae that are concave at both ends.

Anal plate.—The large scale immediately in front of the vent of

serpents.

Anamniote.—Applied to fishes and amphibia in which there is no
amnion and allantois. (Embryology.)

Ankylosed.—Firmly united, as when bones are grown together.

Anteorbital.—A small epidermal plate of the head of snakes, which
lies immediately in front of the eye. If there are but three plates

between the eye and the nostril, either the anteorbital or the loral

is missing. If the plate present next the eye has its greatest length

horizontal, it is the loral; otherwise it is the anteorbital.

Axilla.—The arm-pit.

Azygous.—A plate directly behind the rostral, placed in the middle line

and, therefore, single.

Barbels.—A short worm-like process of skin about the mouth or at the

chin.

Branchiae.—Gills, as the respiratory organs of fishes, etc.

Branchial arches.—Bony or cartilaginous arches that support the gills

of fishes, or arches that correspond to these in other animals.

Bridge.—That portion of the shell of a turtle which joins the carapace

to the plastron.

Callosity.—A patch of hard skin on the plastron of soft shelled turtles.

Canthus rostralis.—A slight ridge from the eye to the tip of the snout,

separating the upper surface of the head from the side.

Carapace.—The upper portion of the shell of turtles.

Carinated.—Furnished with a keel or sharp ridge lengthwise.

Carpus.—The wrist bones connecting the fore-arm with the long bones

of the hand.

Choanae.—The internal nasals.

Clavicle.—A bone corresponding to the human collar bone.

Cloaca.—The common chamber into which the intestines, the ureters

and the genital ducts open.

Condyle.—Articulating surface of a bone.

Coracoid.—A bone or cartilage on the ventral side of an animal, which
helps to form the socket for the articulation of the arm.

Costal.—Pertaining to the ribs. The costal furrows, or grooves, of the

Caudata that run across the body between the fore and hind legs.
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Crown shields.—The large plates which cover the upper surface of

snakes' heads.

Dentaries.—The anterior bone of the lower jaw, the one usually bearing

the teeth.

Dermal folds.—The thickened ridges of skin on the back of some frogs;

the glandular folds.

Diapophysis.—The transverse process of a vertebra; here used of that'

of the sacral vertebra.

Digits.—Fingers and toes.

Distal.—Remote from point of attachment.

Entoplastron.—One of the bones of the plastron of a turtle.

Emarginate.—Furnished with an obtuse notch.

Epicoracoid.—The portion of the coracoid bone or cartilage lying in

front of and more or less separated from the rest by a fontanelle.

Femoral.—Pertaining to the thigb. Femoral pores are found on the

under side of the thighs of some lizards.

Fontanelle.—A space filled with membrane between bones that approach

one another without meeting.

Fossa.—A depression or excavation more or less cup-shaped.

Frontals.—Plates of the top of the head of a snake.

Gastrosteges.—Transverse band-like plates on abdomen of snakes.

Ventrals.

Gular.—Pertaining to the throat; gular-fold, a fold of skin across the

throat.

Holders.—Organs of adhesion at the corners of the mouth of a tadpole.

Humerals.—Scutes of the plastron of a turtle.

Hypapophysis.—A process from the median line of the under surface

of the bodies of the vertebra.

Imbricate.—Overlapping like shingles.

Inframarginals.—Scutes of some tortoises lying above the marginals.

Inguinal.—Pertaining to the groin.

Internasals.—Plates on top of snout, behind the rostral and between
the nasals in serpents.

Isodont.—Equal toothed.

Keel.—A ridge. Keeled, furnished with a sharp ridge.

Labials.—Plates that border the mouth, except the rostral. In serpents.

Larva.—The undeveloped young of some animals, as the tadpole of

frogs.

Loral.—Pertaining to the space in front of the eye. See anteorbital.

Serpents.

Mandible.—The lower jaw.

Marginals.—The plates around the carapace. Turtles.

Maxillary bones.—Those bones of the upper jaw lying behind the pre-

maxillary of each side usually bearing the outermost row of teeth.

Metacarpals.—The long bones in the hand separating the carpals from
the phalanges.

Metatarsals.—Bones in the foot separating the tarsals from the
phalanges.
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Nares.—Openings of the nose; external and internal.

Nasal plates.—Plates about the external nares. Serpents.

Nuchal.—Pertaining to nape of neck. Turtles.

Occipital.—Belonging" to the hinder part of the head. Occipital plate

in serpents.

Ocellated.—Furnished with eye-like spots, spots consisting of concentric

rings.

Opisthocoelous.—Said of vertebrae which are concave at the hinder end

and convex at the anterior end.

Oviparous.—Producing young from eggs that hatch after deposition.

Ovoviviparous.—Producing young from eggs which hatch before being

laid.

Palatine.—A bone of the roof of the mouth lying behind the vomer.

Palmate.—Webbed.

Papillose.—Covered with papillae or small fleshy projections.

Parasphenoid.—A broad bone underlying the brain case. Pharasphe-

noidal teeth are found in the hinder part of the roof of the mouth.

Paratoid.—A projecting gland behind the jaw on the side of the neck.

Paratoid glands of toads are elevated glandular bodies at the sides

of the back part of the head.

Pectoral arch.—The bones that support the fore limbs, as the clavicle,

coracoid and scapula.

Pedicillate.—With a stem, stalk, or foot, like a mushroom.
Penultimate.—Next to the last.

Pineal eye.—A minute whitish, transluscent spot showing through the

interparietal or occipital plates on the head of some lizards.

Plantar tubercles.—Tubercles on the soles of the feet.

Plastron.—The lower portion of the shell of a turtle.

Pleurodont.—With the teeth grown fast to the inner side of the bone
of the jaw.

Plicae.—Folds or grooves.

Prefrontals.—In front of the frontal in serpents.

Premaxillary.—The bones forming the anterior border of the upper
jaw, meeting in median line.

Procoelous.—Said of vertebrae which have the anterior end concave,
the posterior convex.

Proximal.—Nearest.

Pterygoid.—A bone of the roof of the mouth lying on each side imme-
diately behind the palatine.

Quadrate.—The bone on each side of which the lower jaw of batrachians
and reptiles is swung.

Rostral.—The epidermal plate covering the snout of snakes and lizards.

Rugosities.—Roughnesses or wrinkles.

Scuta.—A large epidermal scale.

Semipalmate.—Toes half-webbed.

Septum.—A dividing wall, as that between the nasal passages.

Serrated.—With saw-tooth projections.

Sessile.—Attached without any stalk or foot.
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Snout.—The portion of the head in front of the eyes.

Squamosal.—A bone usually overlying the inner ear; in snakes attached

to the hinder portion of the skull and supporting the quadrate.

Subcaudals.—The large scales on the under side of the tail of a snake.

Subcircular.—Nearly round.

Subgular.—On the throat or under side of the neck.

Suborbitals.—The plates between the eye and the labials.

Superciliary.—The plates over the eye of a snake.

Symphysis.—Junctures of bones, especially along the median line.

Tarsal bones.—Bones in the ankle between the long bones of the foot

and leg.

Temporal arch.—A bony bar from the upper jaw to the quadrate, over-

lying the temporal muscle, found in some tortoises.

Temporal plates.—Between the occipitals and labials.

Tympanum.—The drum-head of the ear.

Urostyle.—The rod-like posterior termination of the spinal column of

frogs.

Vent.—The opening outwardly of the cloaca.

Ventrals.—The epidermal plates on the belly of snakes. Gastrosteges.

Vertebra.—One of the bones of the back.

Vertical plate.—In the center of the top of the head between the eyes.

Frontal plate.

Vitta.—A stripe.

Vomer.—A bone lying in the roof of the mouth just behind the pre-

maxillary, one on each side, in amphibia and reptilia.

Vomero-palatine.—The united vomer and palatine.

Xiphisternum.—The posterior segment of the sternum.

Zygomatic arch.—Temporal arch of bones in turtles.
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INDEX.

Ablades triangulum calligaster 187

Abrauchus alleghaniensis 70

Acontias atrofuscus 206

leucostorna 204

Acris 100

acheta 100

bufonia 101

crepitans 101

gryllus 100, 101, 253

bufonia 100

crepitans 100

pickeringii 101

Agama collaris 129

cornuta 133

undulata 131

Agkistrodon 204

contortrix 204, 206, 255

piscivorus 198, 204, 255

Aglossa 97

Alligator Lizard 131, 253

Snapping Turtle 228, 255

Amblystoma argus 75

carolinae 75

erythronotum 81

fasciatum 77

microstomum 72

obscurum 73

opaca 77

opacum 77

porphyriticum 72

punctatum 75

subviolaceum 75

tigrinum 73

Anibystoma 72

californiense 73

episcopus 73

fasciatum 73

ingens 73

jeffersonianum 73

laterale 84

maculatum 73

mavortia 73

mavortium 73

Anibystoma microstomum 72, 77, 84,

252

nebulosum 73

opacum 72, 77, 252

proserpine 73

punctatum 72, 75, 77, 252

tigrinum 72, 73, 77, 252

Ambystomidae 71

Ameiva sexlineata 139

American Toad 98, 252

Ampbibia 63, 252

Amphiuma 68

didactyla 69

tridactylum 69

means 69, 252

didactyla 69

tridactyla 69

Amphiumidae 68, 69

Amphiumoideae 68

Amyda 249

mutica 249, 256

spinifera 249, 251, 256

Ancistrodon atrofuscus 206

contortrix 206

mokason 206

Andrias 70

Anguidae 128, 135

Anguis capito viperino 175

flagelliformis 172

gracilis coeruleo viridis 190

ventralis 136

ventre cuprei coloris 155

viridis 190

maculatus 162

Apoda 64

Arcifera 97

Aromocbelys 230

odorata 230, 231, 255

odoratus 231, 233

tristycha 230, 232. 255

Aspidonectes spinifer 251

Atbecae 225

Axolotl 73
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Banded Rattlesnake 212, 255

Water Snake 154, 254

Bascanion 150, 169

constrictor 169, 207, 254

flaviventris 169, 171, 254

flagelliforme 172

flagellum 69, 172, 254

flagellum 172

flaviventris 171

foxii 169

fremontii 169

vetustus 171

Bascanium constrictor 169

vetustum 171

flagellifomie 172

bicinctum 172

flagelliforme 172

piceum 172

testaceum 172

piceum 172

Batrachoseps scutatus 80

Bead Snake 196, 255

Bell Frog 105, 253

Bell's Turtle 236, 255

Black Snake 169, 179, 254

Blind Salamander 91, 253

Blowing Adder 175, 254

Blue Racer 169, 254

Tailed Lizard 140, 253

Boa contortrix 175, 206

Boiginae 148, 195

Brachyorrhos amoenus 194

Brown King Snake 187, 255

Bufo 9S

americanus 98

dorsalis 98

lentiginosus 98

americanus 98, 253

Bufonidae 97

Bull Frog 121, 253

Lizard 129, 253

Snake 173, 254

Caecilia maculata 136

Caecilians 64

Calamaria amoena 194

striatula 168

Calamita carolinensis 105

cinerea 105

lateralis 105

squirella 108

Callinia microcephala 249

spinifera 251

Calopisma abacurum 192

reinwardtii 192

Camarataxis maculata 73

Cambridge Frog 122, 253

Carolina Box Turtle 245, 255

Toad 125, 253

Tree Frog 105, 253

Carphophiops amoenus 194

helenae 194

vermis 194

Carphophis 150, 193

amoena 194

amoenus 194, 255

vermis 194

helenae 194

vermis 194

Caudata 64, 252, 256

Caudisona durissus 212

horrida 212

miliaria 210

tergemina 209

Cave Salamander 85, 252

Celuta amoena 194

helenae 194

vermis 194

Cenchris contortrix 206

marmorata 206

mokeson 206

piscivorus 204

Chamaeleon Tree Frog 109, 253

Chamaesaura ventralis 136

Chelonura serpentina 226

temminckii 228

Chelydoideae 226

Chelydra 226

serpentina 226, 255

Chelydridae 226

Chilophryne americana 98

Chilotae 225, 249

Chlorosoma vernalis 189

Chondrotus microstomus 72
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Chorophilus 100, 102

nigritus 103

septentrionalis 103

triseriatus 103, 253

Chrysemys 234, 235

belli 235, 236, 255

cinerea belli 236

dorsalis 235, 23S, 255

elegans 239

nuttalii 236

oregonensis 236

picta part 236, 238

dorsalis 238

pulchra 236

scripta elegans 239

texana 241

treleasei 235, 255

troostii 240

Chrysodonta larvaeforrnis 69

Cinosternum odoratura 231

Cistudo Carolina 245

cinosternoides 247

triunguis 247

clausa 245

clausa 245

triunguis 247

odorata 231

ornata 248

triunguis 247

Virginia 245

Clemmys elegans 239

geographica 243

oregonensis 236

picta var. b and c 236

picta var. d 238

pseudogeographica 242

Cnemidopborus 139

sexlineatus 139, 253

Coach Whip Snake 172, 254

Coal Lizard 142

Skink 142, 253

Cobra di Capello 199

Collared Lizard 129, 253

Coluber aestivus 190

alleghaniensis 179

amoenus 194

aquaticus 204

cacodaemon 175

Coluber calligaster 187

carolinianus 178

confinis 180

constrictor 169

flaviventris 171

cyaneus 189

doliatus 183

emoryi 182

erythrogaster 155

fasciatus 154, 192

filiformis 172

flagelliforniis 172

testaceus 172

flagellum 172

flaviventris 171

floridanus 178

fulvius 196

guttatus 178, 187

ernoryi 182

heterodon 175

laetus ISO

maculatus 178

mormon 169

mycterizans 172

obsoletus 179

confinis 180

obsoletus 179

spiloides 181

occipitomaculatus 165

ordinatus 164-

sirtalis 162

ovivorus 192

pantherinus 178

porcatus 154

rhinomegas 182

rosaceus 180

sayi 173, 185

sipedon 156

sirtalis 162

spiloides 181

striatula 168

testaceus 172

thraso 175

venustus 165

vernalis 189

vulpinus 177

Common Frog 114, 253

Garter Snake 162, 254
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Common Musk Turtle 231

Snapping Turtle 226, 255

Tree Frog 109, 253

Water Snake 156, 254

Congo Eel 69, 252

Snake 69, 252

Conocephalus striatulus 168

Contia aestiva 190

vernalis 189

Copperhead 206, 255

Coral Snake 196, 255

Corn Snake 17S, 254.

Coronella calligaster 1S7

doliata 183

evansii 187

getulus sayi 185

sayi 185

tigrina 187

Coronellinae 148, 169

Coryphodon constrictor 169

vetustus 171

flaviventris 171

Costata 97

Cotton Mouth 204, 255

Couleuvre ovivore 192

sipede 156

Cricket Frog 100, 253

Crocodilini 127

Crotalidae 148, 202

Crotalinus catenatus 209

cyanurus 212

Crotaloideae 148, 202

Crotalophorus catenatus catenatus

209

horridus 212

kirtlandi 209

massasaugus 209

miliarius 210

tergeminus 209

Crotalus 204, 212

atricaudatus 212

durissus 212

horridus 212, 255

atricaudatus 212

massasaugus 209

miliarius 210

tergeminus 209

Crotaphytus 129

collaris 129, 253

Cryptobranchidae 68, 70

Cryptobranchus 70

alleghaniensis 70, 252

horridus 70

Cryptodira 226

Cyclophis aestivus 190

vernalis 189

Cyclops Water Snake 151, 254

Cylindrosoma glutinosum 83

guttolineatum 89

longicauda 85

Daboya 216

DeKay's Brown Snake 164, 254

Snake 164, 254

Dendrophyas squirella 10S

versicolor 109

Desmiostoma maculatum 73

Desmodactylus melanostictus 80

scutatus SO

Desmognathidae 91

Diadophis 150, 188, 195

arnyi 188

punctatus arnyi 1S8

regalis 188

arnyi 188, 255

Diamond-backed Water Snake,

152, 254

Diapsida 127

Diemictylus 94

Diemyctylus 94

miniatus miniatus 94

viridescens 94

viridescens 94, 253

miniatus 96

Elaphe 150, 176

confinis 177, ISO, 254

emoryi 177, 182. 254

guttatus 177, 17S, 254

obsoletus 177, 179, 254

spiloides 177, 181, 254

vulpinus 177, 254

Elaphis alleghaniensis 179

guttatus 178

vulpinus 177
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Elaphis holbrookii 179

obsoletus 179

rubriceps 177, 178

spiloides 181

Elapinae 148, 196

Elaps 196

fulvius 146, 196, 211, 255

tenere 196, 197

tristis 196

Elegant Turtle 239, 255

Emory's Snake 182, 254

Emydinae 234

Ernydosauria 127

Emys belli 236

cinosternoides 247

clausa 245

cumberlandensis 239

elegans 239

geographica 243

holbrookii 239

kinosternoides 247

lesueurii 242

megacephala 243

odorata 231

oregonensis 236

pseudogeographica 242

scbneideri 245

serpentina 226

troostii 240

virgulata 245

Emysaura serpentina 226

Emysaurus temminckii 22S

Engystoma 125

carolinense 125, 253

olivaceum 125

Engystomatidae 97, 125

Eumeces 140

anthracinus 142, 253

fasciatus 140

laticeps 140

quinquelineatus 140, 142, 143,

253

Euprepis de Catesby 140

quinquelineata et fasciata 140

Eutaenia faireyi 159

haydenii 161

proxima 159

faireyi 159

Eutaenia radix 161

melanotaenia 161

twiningii 161

saurita 159

sirtalis 162

radix 161

sirtalis 162

Eutainia faireyi 159

radix 161

saurita faireyi 159

sirtalis 162

sirtalis 162

Evans' King Snake 187, 255

Fairey's Ribbon Snake 159, 254

Farancia 150, 192

abaoura 192, 255

drummondi 192

fasciata 192

Fence Lizard 131, 253

Firmisternia 97

Four-toed Salamander 80, 252

Fo:; Snake 177, 254

Frogs 64, 253, 256

Furchenmolch 65

Geographic Terrapin 243, 255

Georgia obsoleta 179

Glass Snake 136, 25'3

Gopher Frog 115, 253

Graceful Tantilla 195, 255

Graham's Water Snake, 158, 254

Graptemys geographica 243

lesueurii 242

pseudogeographica 2-12

Grass Snake 189, 255

Gray Coluber 180, 254

Rat Snake 180, 254

Green Bush Snake 190, 255

Frog 119, 253

Snake 189, 190, 255

Tree Frog 105, 253

Triton 94, 253

Water Snake 151, 254

Grenouille mugissante 121

taureau 121
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Ground Lizard 143, 253

Rattle Snake 210, 255

Snake 194, 255

Gymnopus muticus 249

spiniferus 251

Gypochelys lacertina 228

Gyrinophilus maculicaudus 86

Haldea 150, 168

striatula 168, 198, 254

Harlequin Snake 196, 255

Helicops abacurus 192

Hellbender 68, 70, 252

Helocoetus triseriatus 103

Hemidactylium 79

scutatum SO, 252

Hermit Toad 111, 253

Herpetodryas aestivus 190

flagelliformis 172

flavigularis 172

psammopliis 172

vernalis 189

Heterodon 150, 175

annulatus 175

niger 176

platirhinus 175

platyrninus 175, 254

tigrinus 175

Hierophis constrictor 169

Holbrook's Salamander 89, 252

Spade Foot 111, 253

Water Snake 152, 254

Homalocranium gracile 195

Homalopsis reinwardtii 192

Hoop Snake 192, 255

Hoosier Salamander 86, 252

Horn Snake 192, 255

Horned Lizard 133, 253

Toad 133, 253

House Snake 183, 254

Hyalinus ventralis 136

Hydrops abacurus 192

reinwardtii 192

Hyla 100, 104

carolinensis 104, 105. 253

cinerea 105

semifasciata 105

lateralis 105

Hyla pickeringii 104, 106, 253

richardi 109

semifasciata 105

squirella 104, 108, 253

triseriata 103

versicolor 104, 108, 109, 110,

viridis 105

var. B 105

Hylidae 97, 100

Hylodes gryllus 100

maculatus 103

pickeringii 106

Iguanidae 128, 129

Ischnognathus deKayi 164

var. B. 165

lineatus 166

occipitomaculatus 165

Joint Snake 136, 253

King Snake 183, 185, 254, 255

Kinosternoidae 230

Kinosternon 230, 233

louisianae 233, 255

pennsylvanicum 233

Lacerta carolinae 75

cauda caerulea 140

fasciata 131, 140

griseus 139

hyacinthina 131

maculata 75

punctata 75

quinquelineata 140

sexlineata 139

subviolacea 75

tristata 140

undulata 131

Lacerte tapayaxin 133

Lacertus griseus 139

Laminifera 225

Lampropeltis 150, 183, 199

calligaster 183, 187, 255

doliatus 183, 254

getulus 183, 185

holbrooki 185, 255
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Larnpropeltis rhombomaculatus 1ST

sayi 185

Leather Turtle 249, 255

Leiolopisma 140, 143

laterale 143, 253

Leopard Frog 114, 253

Leptophis aestivus 190

majalis 190

Lined Snake 166, 254

Linguata 97

Liolepisma laterale 143

Liopeltis 150, 189

aestivus 190

vernalis 189, 255

Liosaurus collari3 129

Little Brown Snake 168, 254

Lizards 128, 253, 256

Long Tailed Salamander 85, 252

Loricata 127

Louisiana Mud Turtle 233, 255

Lygosoma laterale 143

lateralis 143

Mabuya quinquelineata 140

Macrochelys 228

Iacertina 228, 255

Macroclemmys temminckii 228

Macroclemys Iacertina 228

temminckii 228

Malaclemmys geographica 243

Malaclemys 234, 242

geographica 242, 243, 255

lesueuri 242, 255

pseudogeographica 242

Malacoclemmys geographicus 243

lesueurii 242

pseudogeographica 242

Malacoclemys geographicus 243

Many Ribbed Salamander 90, 253

Map Turtle 242, 243, 255

Marble Salamander 77, 252

Massasauga 209, 255

Masticophis flagelliformis 172

testaceus 172

flavigularis 172

testaceus 172

Meantes 64, 66

Megalobatrachus 70

Menobranchus lateralis 65

maculatus 65

tetradactylus 65

Menopoma alleghaniensis 70

Microps lineatus 166

Milk Snake 183, 254

Millet 210

Mocassin 154

Moccasin 206, 254, 255

Mocoa lateralis 143

Molge viridescens 94

Mountain Black Snake 179, 254

Boomer 129, 253

Mouse Snake 178, 254

Mud Devil 70, 252

Eel 66, 252

Iguana 66

Puppy 64, 65, 252

Mugissante 121

Muraena siren 66

Muraenopsis tridactylus 69

Musk Turtle 231, 255

Mutabilia 64, 68

Natricidae 148, 150, 196

Natricinae 148, 150

Natricoideae 148

Natrix 150, 151, 159

cyclopium 151, 254

erythrogaster 198

fasciata 151, 154, 157, 254

erythrogaster 151, 155,

158, 254

fasciata 154

sipedon 156

transversa 157, 198

filiformis 172

flagelliformis 172

grahamii 151, 158, 254

mycterizans 172

piscivorus 204

rhombifer 198

rhombifera 151, 152, 254

sipedon 151, 154, 156, 157, 163,

254

erythrogaster 155

fasciata 155

fasciatus 154
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Natrix fasciatus transversa 157, 254

striatulus 168

transversa 151

Nebulous Toad 125, 253

Necturus 64

lateralis 65

maculatus 65

maculosus 65, 252

Nerodia cyclopium 151

erythrogaster 155

fasciata 154

holbrookii 1"52

rhornbifer 152

sipedon 156

erythrogaster 155

fasciata 154

rhornbifer 152

sipedon 156

transversa 157, 158

woodhousei 157

Newt 94, 253

Noir et Jaune 196

Northern Rattlesnake 212, 255

Notophthalmus miniatus 94

viridescens 94

Oligosoma gemmingerii 143

laterale 143

Opheodrys 150, 190

aestivus 190, 255

Opheosaurus ventralis 136

Ophibolus calligaster 187

doliatus 183

doliatus 183

triangulus 183

evansii 187

getulus 185

sayi 185

sayi 185

triangulus calligaster 187

Ophiophagus elaps 216

Ophisaurus 135

lineatus 136

punctatus 136

striatulus 136

ventralis 136, 253

Osceola doliata 183

doliata 183

Ozotheca odorata 231, 232

tristycha 232

Painted Box Turtle 248, 256

Peeping Prog 106, 253

Phrynosoma 129, 132

bufonium 133

cornuta 133, 253

cornutum 133

liarlanii 133

crbieulare 133

planiceps 133

Phyllophilophis aestivus 190

Pickerel Frog 117, 253

Pickering's Frog 10G. 253

Pigmy Rattlesnake 210, 255

Pilot Snake 179, 254

Pine Snake 173, 254

Piscivore 204

Pit Vipers 202

Pituophis 150, 173

sayi 173. 251

Pityophis eatenifer sayi 173

sayi 173

sayi 173

Plestiodon anthracinus 142

erythrocephalus 140

laticeps 140

quinquelineatum 140

Plethodon 79, 81

cinereus 81, S2

erythronotus 81

erythronotus 81, 84, 252

erythronota 81

glutinosum 83

glutinosus 73, 81, S3, 252

variolosum 83

Plethodontidae 71, 79. 91

Pleurodira 226

Potamophis striatula 16S

Prairie Garter Snake 161. 254

Rattlesnake 209, 255

Proteida 64

Proteocordylus 70

Proteus 64

maculatus 65

tetradactylus 65

Piotonopsis horrida 70
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Psanimopliis flagelliformis 172

flavigularis 172

Pseudemys 234, 238

elegans 239, 241, 255-

texana 239, 241, 255

troosti 239, 240, 255

Pseudobranchus 66

Racine Garter Snake 161, 254

Rana 113

aquatica 114

arborea 105

areolata 113, 115, 249, 253

capito 115

circulosa 115

berlandieri 114

bilineata 105

cantabrigensis 114, 122, 253

cantabrigensis 122

catesbiana 114, 119, 121, 253

clamata 119

clamitans 114, 119, 253

conspersa 121

dorsalis 100

flaviviridis 119

fontinalis 119

gryllus 100

halecina 114

holbrookii 111

horiconensis 119

maxima americana aquatica

121

melanota 119

mugiens 121

nigriscans 119

oxyrhynchus 114

palustris 113, 117, 253

pennsylvanica 123

pipiens 113, 114, 121, 162, 253

scapularis 121

silvatica 123

sylvatica 114, 123, 253

temporaria cantabrigensis 122

sylvatica 123

utricularia 114

virescens 114

virginiana 114

viridis arborea 105

Ranaria melanota 119

Ranidae 97, 113

Rat Snake 179, 254

Red Backed Salamander 81, 252

Bellied Snake 165, 254

Turtle 236

Water Snake 155, 254

Chicken Snake 178, 254

Eft 94, 253

Prog 123

Headed Lizard 140, 253

Regina graliamii 158

leberis grahami 158

Reptilia 127, 253

Rhiptoglossi 127

Rhynchoceplialia 127

Ring Necked Snake 188, 255

Rough-Scaled Green Snake, 190, 255

Salamander des monts alleghaniens

70

Salamanders 64, 252, 256

Salamandra agilis 81

alleghaniensis 70

cylindracea S3

dorsalis 94

erythronata 81

fasciata 77

gigantea 70

glutinosa 83

greenii 94

guttolineata 89

ingens 73

longicauda 85

longicaudata 85

lurida 73

melanosticta 80

millepunctata 94

opaca 77

punctata 7.5

scutata 80

stellio 94

subviolacea 75

symmetrica 94

temporaria cantabrigensis 122

tigrina 73

variolata 83

venosa 75

Salamandridae 71, 94



270 Trans. Acad. Sci. of St. Louis.

Salamandroideae 68, 71

Salientia 64, 96, 253, 256

Salt and Pepper Snake 185, 255

Sauria 127, 128, 253, 256

Saurocercus longicauda 85

Savannah Cricket 100, 253

Saw Back Turtle 242, 255

Scaly Salamander 80, 252

Seaphiopodidae 97, 110

Scaphiopus 111

holbrookii 111, 253

solitarius 111

Sceloporus 129, 131

longipes 131

undulatus 131. 253

Scincidae 128, 140

Scincus americanus 140

bicolor 140

erythrocephalus 140

fasciatus 140

lateralis 143

laticeps 140

quinquelineatus 140

tristatus 140

Scorpion 140, 253

Scotophis alleghaniensis 179

calligaster 182

conflnis 180

emoryi 182

guttatus 178

vulpinus 177

laetus 180

obsoletus 179

vulpinus 177

Screaming Frog 120

Scytale contortrix 206

niger 175

piscivorus 204

Scytalus cupreus 206

Serpent strte 168

Serpentes 127, 145, 254, 256

Siredon gracilis 73

lichenoides 73

tigrinus 73

pisciformis 73

Siren 64, 66, 252

lacertina 66, 156, 252

operculata 66

Sirena maculosa 65

simile 69

Sirene 66

lacertine 66

Sirenidae 66

Sirenoides didactylum 69

Sirtale 162

Sistrurus 204, 208

catenatus 208, 209, 255

catenatus 209

kirtlandii 209

miliarius 20S, 210, 255

Six-lined Lizard 139, 253

Slimy Salamander 83, 252

Small Mouthed Salamander 72, 252

Snakes 127, 145, 254, 256

Soft Shelled Turtle 249, 256

Southern Musk Turtle 232, 255

Tree Frog 108, 253

"Water Snake 154, 254

Spade Foot 111

Spelerpes 79, 84

bilineatus 89, 90

guttolineatus 84, 89, 252

longicauda 85

longicaudus 84, 85, 86, 88, 89,

252

lucifuga 85

maculicaudus 84, 86, 88, 25a

melanopleurus 84, 89, 233

multiplicatus 84, 90, 253

stejnegeri 84, 87, 252

Sphenodon 127

Spilotes obsoletus 179

Spiny Soft Shelled Turtle 251, 256

Spotted Chicken Snake 180, 254

Coluber 178, 254

Racer 178, 254

Salamander 75, 252

Tail Salamander 86, 252

Triton 94, 253

Spread Head 175, 254

Spreading Viper 175, 254

Spring Frog 117, 253

Peeper 106, 253

Squamata 127, 253

Squirrel Frog 108, 253

Staurotypus odoratus 231
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Stejneger'a Cave Salamander 87,

252

Stellio undulatus 131

Sternothoerus odoratus 231

tristycha 232

Sting Snake 192, 255

Stink Turtle 231, 255

Storer's Snake 165, 254

Storeria 150, 164

deKayi 164, 254

lineata 166

occipitomaculata 164, 185, 254

Striped Snake 162, 254

Swamp Frog 117. 253

Swift 139, 253

Synapsida 127, 225

Tachettee 178

Tantilla 150, 195

coronata 195

gracilis 195, 198, 255

hallowellii 195

Tapaya cornuta 133

Teiidae 128, 13S

Terrapene 234, 244

boscii 231

carinata 245

Carolina 245, 255

clausa 245

geographica 243

kinosternoides 245, 247, 255

nebulosa 245

odorata 231

ornata 245, 248, 256

triunguis 247

Testudinata 127, 225, 255, 256

Testudinidae 226

Testudinoideae 225, 226

Testudo carinata 245

Carolina 245

clausa 245

geographica 243

glutinata 231

incarcerata striata 245

odorata 231

pennsylvanica 231

serpentina 226

Testudo tessellata minor caroliniana

245

virgulata 245

Texas Turtle 241, 255

Thamnophis 150, 159

proxima 198

faireyi 159, 254

radix 104, 159, 161, 254

saurita faireyi 159

sirtalis 159, 162, 254

Thorius 91

Three Striped Tree Frog 103, 253

Toed Box Turtle 247, 255

Tiger Salamander 73, 252

Tiliqua bicolor 140

erythrocephala 140

lateralis 143

quinquelineata 140

Timber Rattlesnake 212, 255

Toads 64, 96, 253, 256

Toxicophis piscivorus 204

Trachemys elegans 239

holbrookii 239

troostii 240

Trelease's Turtle 235, 255

Trigonocephalus cenchris 206

contortrix 206

historionicus 206

piscivorus 204

Trionychidae 249

Trionyx argus 251

ferox 251

muticus 249

spinifer 251

spiniferus 251

Triton dorsalis 94

ingens 73

lateralis 65

millepunctatus 94

porphyriticus 83

punctatissimus 94

symmetricus 94

tigrinus 73

viridescens 94

Triturus miniatus 94

viridescens 94

Troost's Turtle 240, 255
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Tropidoclonium 150, 166

lineatuni 166, 19S, 254

lineatus Iowae 166

Tropidogaster bufonium 133

cornutus 133

Tropidolepis imdulatus 131

Tropidonotus bipunctatus 162

cyclopium 151

deKayi 164

erythrogaster 155

fasciatus 154

erythrogaster 155

rhombifer 152

sipedon 1 56

grahamii 158

ordinatus radix 161

rhombifer 152

saurita faireyi 159

sipedon 156

erythrogaster 155

rhombifer 152

sipedon 156

transversus 157

woodhousei 157

sirtalis 162

radix and haydenii 161

taenia 162

transversus 157

woodhousei 157

Turtles 127, 225, 255, 256

Two-legged Eel 66, 252

Typhlomolge 64

Typhlotriton 91

spelaeus 91, 94, 253

Urocrotalon durissus 212

Uromastix undulatus 131

Uropsophus durissus 212

Veil-eyed Salamander 91, 253

Vipera aquatica 192, 204

caudisona americana minor 210

fulvia 196

nigra 176

inia 150, 191

elegans 181, 255

striatula 168

Virginia's Snake 191, 255

Water Dog 65, 253

Mocassin 156, 204, 254, 255

Western Bull Snake 173, 254

Wood Frog 123, 253

Woodhouse's Water Snake 157. 25-1

Worm Snake 194, 255

Yellow Bellied King Snake 187, 255

Racer 171, 254

Zamenis constrictor 169

flaviventris 171

flagelliformis 172

flagellum 172

flagellum 172

piceus 172

flavigularis 172

flaviventris var. B 171

stejnegerianus 171
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EXPLANATION OF ILLUSTRATIONS.

Plate XVIII.—Fig. 1. Open mouth of Ambystoma tigrinum Green.

Vt. Vomerine teeth. Pt. Parasphenoid bands of teeth. Ch. Choanae.

T. Tongue.—Fig. 2. Open mouth of Ambystoma microstomum Cope.

—

Fig. 3. Open mouth of Plethodon glutinosus Green.—Fig. 4. Open

mouth of Spelerpes longicaudus Green.—Fig. 5. Head of Spelerpes,

showing mushroom shaped tongue.—Fig. 6. Roof of mouth of Spelerpes

maculicaudus Cope. Fig. 7. Open month of TypKlotriton spelaeus

Steju.—Fig. 8. Open mouth of Diemyctylus viridescens, showing the

parasphenoidal teeth arranged in V form.—Fig. 9. Open mouth of Rana

eatesbiana Shaw. Ch. Choanae. E. Opening of eustachian tube from

ear. El. Elevations caused by the eye balls. F. Food passage. L.

Opening to larynx and lungs. Vc. Opening into vocal sac. Vmt.

Vomerine teeth. T. Tongue.

Plate XIX.—Fig. 1. Ventral view of shoulder girdle of Rana eates-

biana. The shoulder girdle is grown together in front, and the chest

is not expansible (firmisternal type). Om. Omosternum. CI. Clavicle.

Sc. Scapula. H. Humerus. Co. Coracoid. Ep. Epicoracoid. Me. Metas-

ternum. Xs. Xiphisternum.—Fig. 2. Ventral view of shoulder girdle

of Bufo americana. The shoulder girdle is overlapping in front, and

the chest expansible. (Arciferous type.)—Fig. 3. Dorsal view of

pelvis girdle of Rana eatesbiana. Sd. Sacral diapophyses, cylindrical.

II. Ilium. Us. Urostyle. Is. Ischium. Fig. 4.—Dorsal view of pelvic

girdle of Biifo americana. Diapophyses of sacra! or ninth vertebra

dilated.

Plate XX.—Fig. 1. liana areolata. a. Hind foot. b. Fore foot.—Fig.

2. Rana clamatans. a. Hind foot. b. Fore foot.—Fig. 3. Rana eates-

biana. a. Hind foot. b. Fore foot.—Fig. 4. Acris gryllus. a. Hind

foot. b. Fore foot.—Fig. 5. Chorophilus triseriatus. a. Hind foot. b.

Fore foot.—Fig. 6. Hyla versicolor, a. Hind foot. b. Fore foot.

Plate XXI.—Fig. 1. Dorsal view of head of Elaphe obsoletus. a.

Rostral, b. Internasals. c. Prefrontals, d. Frontal, e. Supraorbitals,

f. Parietals. z. Dorsals.—Fig. 2. Side view of the same head. g. Nasals.

h. Loral, i. Anteorbitals. j. Postorbitals. k. Upper labials. 1. Lower
labials m. Temporals.—Fig. 3. Ventral view of the same head. n.

Mental, o. Anterior chin shields, p. Posterior chin shields, g. Ven-

trals.—Fig. 4. Skull of Natrix natrix. (Boulenger.) pm. Premaxil-

lary. m. Maxillary, n. Nasal, pi. Palatine bone. f. Frontal, ptf.

Postfrontal. p. Parietal, q. Quadrate, pg. Pterygoid, ar. Articular, d.

Dentary. Pfr. Prefrontal. Ca. Columella auris. ste. Supratemporal.

—

Fig. 5. Skull of Crotalvs. m. Maxillary, a. External pterygoid bone.

b. Internal pterygoid bone. c. Palatine bone. e. Lachrymal bone. f.

Fangs.—Fig. 6. Head of Pit Viper. Side view. n. Lower labials, o.

Upper labials, g. Loral, r. Nasal, no. Nostril, p. Pit. e. Eye. pr.
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Preocular. a. Rostral.—Fig. 7. Posterior dorsal vertebra of Liohetero-

don madagascariensis. b. Lower view. c. Side view. a. Back view,

h. Hypapophyses. (Boulenger.)—Fig. 8. Posterior dorsal vertebra of

Heterodon simus. No hypapophyses or haemal processes. (Boulenger.)

Plate XXII.—Fig. 1. Dorsal view of shell (carapace) of Chrysemys

marginata Agass. d. Dorsal plates, c. Costal plates, m. Marginal

plates, n. Nuchal plate.—Fig. 2. Ventral view of shell (plastron) of

Chrysemys marginata. g. Gular plate, h. Humeral plate, p. Pectoral

plate, a. Abdominal plate. Pr. Pre-anal plate, an. Anal plate, ax.

Axillar plate. Ing. Inguinal plate.—Figs. 3-6. Skulls of Terrapene,

showing modifications of the zygomatic arch in different species.

—

Fig. 3. Skull of Terrapene major, a. Post frontal, b. Quadrato-jugal.

c. Jugal.—Fig. 4. Skull of Terrapene Carolina.—Fig. 5. Skull of Ter-

rapene kinosternoides.—Fig. 6. Skull of Terrapene ornata.

Plate XXIII.—Young Chrysemys, all about the same age.—Fig. 1.

Chrysemys picta Schn. Fig. 2. Chrysemys marginata Agass.—Fig. 3.

Chrysemys treleasei Hurter.—Fig. 4. Chrysemys belli Gray.

Plate XXIV.—Adult specimens of Chrysemys treleasei n. s.—Top
Fig. Dorsal view.—Middle Fig. Side view.—Lower Fig. Ventral

view.

Issued July 28, 1911.
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MOUTH CONSTRUCTION OF SALAMANDERS AND FROGS.
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SHOULDER'AND PELVIC GIRDLES OF FROGS.
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Figr.2

FEET OF FROGS.
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Fig. 1
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HEADS OF SNAKES.
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Fig. 2

Fig. 1

SHELLS AND SKULLS OF TURTLES.
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YOUNG CHRYSEMYS.
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CHRYSEMYS TRELEASEI N. S.




