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The Toads, Bufo. Laur.,

Have a corpulent body, covered with warts or pa-

pillge, a thick pad behind the ears, from which is

expressed a milky and foetid humour. No teeth
;

the hinder feet but little elongated. They leap

badly and remain in general remote from the water.

They are animals of a hideous disgusting form,

which have been erroneously considered venomous

from their saliva, their bite, their urine, and even

the humour which they transpire.

The Common Toad, Rana Bufo, L. Roes.

Ran. XX.,

Reddish or brown gi'ay ; sometimes rather olive or

blackish, the back covered with many rounded

tubercles as large as lentiles. The belly furnished

with tubercles smaller and more rounded. The

hind feet are semi-palmate. It remains in obscure

and sheltered places, and passes the winter in holes

which it excavates. Coupling takes place in the

water, in March and April ; when it occurs on land,

the female trails herself to the water, carrying the

male along with her. She produces small and innu-

Daud. IV. H. Sqidrelln, id. V. ; H. Trivittata, ^c Spix, IX.: H. Abbrc-

viata, id. IX. v. 4.

The Rainette Blue of New Holland, Hyla Cyanea, Daud. should have,

according to White, p. 248, but four hinder toes, and M. Fitzinger, who

appears to have seen it, has, in consequence, made of it his genus Cala-

MiTA. We have got one, and from the same country, altogether similar,

but which certainly has five toe?.
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merable eggs, united by a transparent jelly in two

cordons, often from twenty to thirty feet in length,

which the male draws along with the hind feet.

The tadpole is blackish, and of all those of our

country is the smallest when its limbs appear and it

loses its tail. The common toad lives more than

fifteen years, and produces at four years of age.

Its cry has some resemblance to the barking of a

dog.

Reed Toad, {Ran a Bufo Calamita, Gm. Rces. xxiv.

Daud. xxvii. 1.)

Somewhat olive ; tubercles like the preceding

;

but not such large pads behind the ears. A yellow

longitudinal line over the spine, and a reddish den-

ticulated one on the side. The hind feet without

membrane. It exhales a disagreeable odour of gun-

powder, lives on the land, does not leap at all, but

runs tolerably fast ; climbs walls for the purpose of

withdrawing into their clefts, and is therefore pro-

vided with two small osseous tubercles on the palms

of the hands. It goes to the water only for the

purpose of coupling in the month of June. It lays

two strings of eggs like the common toad. The

male cries like that of the tree frog, and has like-

wise a pouch under the throat.

The Broum Toad, (Raiia Romhinq, Gm. 7" Rufo

Fuscus, Laurenti. Roes. xvii. xviii.)

Clear brown, marbled with deep or blackish brown.
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The tubercles of the back are not numerous, and

are about as big as lentiles. The belly smooth ; the

hind feet with elongated toes and entirely palmated.

It leaps pretty well, remains, by preference, in the

neighbourhood of waters, exhales an odour of

garlick when disturbed. Its eggs issue from the

body in a single cord, but thicker than those of the

common toad. Its tadpole is later than the others

of this country in passing to the perfect state,

and is still very large before it parts with its tail

and the front feet have appeared. It even appears

to be smaller when it loses altogether its envelope

of tadpole. In some places it is eaten as if it were

a fish.

The Variable Toad, {liana Variabilis^ Gm. Ball.

Spic. VII. vi. 34. Daud. xxviii. 2.)

Almost smooth ; whitish, with strong contrasting

spots of deep green ; remarkable for the changes ot

shade in its skin, according to whether it is asleep

or awake, in the shade or in the sun. It is more

common in the South of France than in the neigh-

bourhood of Paris.

Obstetric Toad, {Bufo Obstetricans, Laur. Daud.

pi. xxxii. f. 1.)

Small, grey above, whitish underneath, blackish

points on the back, whitish ones on the sides. The

male assists the female in getting rid of her eggs,

which are pretty large, and attaches them in packets
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on the two thighs, by means of some threads of a

glutinous matter. He continues to carry them

until the eyes of the tadpole become apparent

through the envelope which contains it. When
they are about to exclude the young, the toad

seeks some dormant water in which to deposit them.

They immediately open, and the tadpole issues forth

and swims. It is very small and lives on flesh.

This species is common in the stony places in the

neighbourhood of Paris.*

A toad is found in Sicily two or three times as

large as ours, brown, and with flat and irregular

tubercles. It remains, by preference, in the tufts

of palm-trees. We name it, Biifo Palmarum.

The foreign toads have been hitherto but badly

determined ; there are many of them remarkable for

size.

The Marine Toady {Rana Marina, Gm. Daud.

XXXvii. Spix. XV.)

Brown, varied with deeper brown, unequal tuber-

cles, not much projecting. The triangular parotids

are more than an inch broad, in some individuals of

from ten to twelve inches long, not including the feet.

It lives in the marshy countries of South America.

f

* We cannot tell why Merrem has placed this toad in his genus Bombi-

nator. The tympanum in the present species is perfectly visible.

f Add Bufo Maculiventris, Spix, xv., if, indeed, it differ from Marina
;

B. Ictericus, id. xvi. 1 ; B. Lazarus, id. xvii. 1 ; B. StcUatus, id. xviii. 1 ;

B. (?caier, Daud. xxxiv, 1., which is not the same as the B. Scaber,oi

VOI-. IX. 2 D
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Some subgenera have been recently separated

from that of the toads ; thus,

The BoMBiNATOR, Mer.,

Do not differ from the others, but because their tym-

panum is concealed under the skin. Such is in our

country,

Tlie Yellow-bellied Toad^ {Rana Bombina, Gm. Roes.

xxii. Daud. xxvi.)

The smallest and most aquatic of our toads, greyish

or brown above, black blue with orange spots below.

The hind feet completely palmate, and almost as

elongated as those of the frogs ; accordingly it leaps

nearly as well as they do. It continues in marshes

and couples in the month of June. Its eggs are in

small pellets, and are larger than those of the pre-

ceding species.*

OXYRHYNCUS, Spix,

Have the muzzle pointed in front.f

We should approximate to them,

Spix, X. 1 ; 5. Bengalensis, id. xxxv. 1 ; B. Musicus, id. xxxiii. 2. ; B. Cine-

tus, Pr. Max. trois liv.; the B, Agua of the Prince of Wied. Sept. liv.;

does not appear to be the same as that of Spix.

* Add Biifo Ventricosiis. Daud. xxx. 2. A species represented with an

exaggerated swelling.

f Bufo Froboscideus, Spix, xxi. 4, the neighbouring species represented

in the same plate, B. Semi-lineatus, B. Granulosus, B. Acutirostris, and

those of pi. xiv. Nasicus and Nasutus, connect, too intimately, this sub-

genus with the common toads, to be easily preserved.
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The Otilophes, Cuv.,

In which the muzzle is also angular, and in which

the head has on each side, a crest which extends

over the parotid. The Pearled Toad, (liana Marga-

Titifera, Gm.) Daud. xxxiii. is the type.

Breviceps, Merr., Engystoma, Fitz. in part,

Are toads without visible tympanum or parotid, with

an oval body, head and mouth very small, feet but

little palmated.*

A more essential difference is that which has

caused the separation from the whole great genus

rana, of

The PiPA, Laur.,

Which are distinguished by their body flatted hori-

zontally ; by their large and triangular head ; by

the absence of all tongue j by a tympanum con-

cealed under the skin ; by small eyes placed towards

the edge of the upper jaw ; by the front toes being

cleft each at the end into four small points, and by

the enormous larynx of the male, made like an osseous

* Engystoma Dorsatum, Nob. or Bvfo Gibbosm. Auct. Seba, II. xxxvii.

No. 5. Daud. xxix. 2; Eng- Marmoratum; Eng. Granosum. Nob. New

Species, one from India, the other from the Cape. The Eng. Surina-

mense. Daud. xxxiii. 2; has the mouth more ample, as well as the Bufo

Globulosus and Albifrons, Spix, xix.—N.B. The Engystovia Ovale, Fitz. is a

Dactylethra ; his Eng. Vcnlricosa is a Bombinator. N.B. The Bufo

Ephippium, Spix, xx. 2, of which M. Fitz makes his genus Brachycepha-

lus, because but three toes are visible on all its feet, may be nothing but a

young individual badly preserved, or badly represented.

2 D 2
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triangular box, within which are two mobile bones,

which can close the entrance of the bronchiae.*

The species anciently known, {liana Pipa^ L.)

Seb. I. Ixxvii, Daud. xxxi. xxxii., inhabits Cayenne

and Surinam, in the obscure places of houses, and

has the back grained, with three longitudinal ranges

of thicker grains. When the eggs are laid, the

male places them on the back of the female and

fecundates them with his milt, then the female

betakes herself to the water, the skin of her back

swells and forms cells in which the eggs exclude

the young. There the little ones pass their tad-

pole state, and they do not emerge until they have

lost their tail, and their feet are developed. Then

the mother returns to land.

M. Spix represents one of a species more or less

approximating to this, (Pipa CurururUt Spix,) from

the lakes of Brazil, and assures us that the female

does not carry her young."-!"

The Salamanders, Salamandra, Brongn.,

Have the body elongated, four feet, and a long tail,

which gives them the general form of the lizards j

accordingly Linnaeus has left them in that genus,

but they have all the characters of the batracians.

* This is what M. Schneider has described under the name of Cista

SternaUs.

f In the cabinet of the King, is a true pipa of the Rio Negro, entirely

smooth, with the head more narrow than usual. This is my Pipa Lcevis,

very different from that of Merrem, which is a Dactylethra.
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Their head is flatted ; the ear concealed entirely

under the flesh, without any tympanum, but only

with a small cartilaginous plate on the fenestra

ovalis ; the two jaws furnished with numerous and

small teeth, two longitudinal ranges of similar teeth

in the palate, but attached to the bones which re-

present the vomer ; the tongue as in the frogs ; no

third eyelid ; a skeleton with very small rudiments

of ribs, but without an osseous sternum ; a pelvis

suspended to the spine by ligaments ; four toes in

front, and almost always five behind. In the adult

state, they respire like the frogs and tortoises ; their

tadpoles respire at first by gills, of a tufted form,

three in number on each side of the neck, which

are afterwards obliterated ; they are suspended to

cartilaginous arches, some parts of which remain in

the hyoid bone of the adult. These apertures are

covered by a membranous opercle, but the tufts

are never enclosed in a tunic, and float externally.

The front feet are developed before the hinder.

The toes push out one another in succession.

The Land Salamanders, Salamandra, Laur.,

Have, in the perfect state, the tail round ; they re-

main in the water only during their tadpole state,

which does not last long, or when they bring forth.

The eggs exclude in the oviductus.

Our terrestrial species have on each side, on the

occiput, a gland analogous to that of the toads.
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TJie Common Salamander, {Lacerta, Salamandra,

Lin., Salam Maculosa, Laur. Lacep. II. pi. xxx.)

Black, with great spots of a lively yellow ; on its

sides are ranges of tubercles, from which, in time

of danger, oozes a bitter milky fluid, of a powerful

odour, and poisonous to weak animals. This pro-

bably has given rise to the fable that the salamander

can resist the flames. It remains in humid places,

and retires into subterraneous holes ; feeds on

worms, insects and humus ; receives the seed of the

male internally
;
produces its young alive, and depo-

sits them in marshes. In their early age, these

animals have the tail compressed vertically, and

gills.*

In the Alps Is found a salamander, like the com-

mon, but entiiely black, and without spots. (Sal.

Atra, Laur. pi. 1. Laurenti pL 1. f. 2.)

The Spectacled Salamander, (Sal. Perspicillata, Savi.)

Has but four toes on the hind feet, as well as

on the fore. It is black above, yellow spotted

with black underneath, and has a yellow line across

over the eyes. It is a small animal of the Ap-

pennines.f

* See, Ad. Fred. Funek. De Salem terresti. vita, evolutione, formatione,

Berlin, l827.

f We have ascertained that the Said trois doigts,{L,aeep. II. pi. 36.) is

but a dried individual, a little mutilated, of the Sal. Perspicillata. Add

Sal. Savi. Gosse.
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North America, which possesses many more Sala-

manders than Europe, has several land ones, with

round tails, but without glands on the occiput.*

The Aquatic Salamanders, Triton, Laur.,

Always preserve the tail vertically compressed, and

pass almost their entire life in the water.

The experiments of Spallanzani on their astonish-

ing force of reproduction, have rendered them cele-

brated. They reshoot several times in succession

the same limb, when it is cut off, and that with all

its bones, muscles, vessels, &c. Another faculty,

not less singular, is that which Dufay has recog-

nized in them, of remaining a long time encom-

passed by ice, without perishing.

Their eggs are fecundated by the milt spread in

the water, and which penetrates along with the

water into the oviductus ; they come forth in long

chaplets ; the young ones are excluded in fifteen

days after the laying, and preserve their gills a

longer or shorter time according to the species.

Modern observers have recognized many of them in

our country. But some doubt remains as to their

determinations, seeing that these animals change

• Sal. Vencnosa, Daud. ; or Subviolacea, Barton ; Sal. Fasciata, Harl.

Sal. Tigrina, id,; Sal. Erythronota, id.; S. Bilbieata, id.; Sal. Rubra.

Daud. viii. pi. 191. f. 2; Sal. Variolata, G\\Via.ms, Sc. Nat. Philad. I.;

pi. xviii., fig. 1 ; and many new species. The Sal. Japonica of Hourtouin

Bechstein, trad, de Lacep. II., pi. 18., f. l, is very much approximating to

Erythronota.
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colour according to age, sex, and season, and that

the crests and other ornaments of the males, are

not well developed until spring. When winter sur-

prises them with gills, they preserve them until the

following year, always increasing in size.*

The best characterized are,

The MarUed Salamander, {S. Marmorata, Latreille.

Triton Gesneri, Laurenti,)

With chagreened skin, pale green above, with large

irregular brown spots ; brown, pointed with white

underneath ; a red line along the back, which in the

male forms somewhat of a crest, and has black

spots. Not very aquatic.

The Salamander with spotted sides, (S. Alpestrisy

Bechst. trad, de Lacep. pi. xx.)

With chagreened skin ; slate-coloured, and brown

above ; belly orange, or red ; a band of small

black crowded spots along each side.

Tlie Crested Salamander, (Sal. Cristata, Lat.,)

With chagreened skin ; brown above, with blackish

spots ; orange underneath, spotted with the same
;

the sides painted with white. The crest of the male

is high, cut into sharp indentations, and bordered

with violet in the season of love.

* It is of an individual which had thus preserved its gills, that Linnaeus

has made his Proteus Tritonins.
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Tlie Punctated Salamander
, (^S. Punctata. Lat.)

Skin smooth ; clear brown above ; underneath, pale

or red ; some black and round spots throughout.

Some black stripes on the head. The crest of the

male festooned. Its toes a little enlarged, but not

palmated.

TTie Palmipede Salamander^ {Sal. Palmata, Latr.)

Back brown ; upper part of the head verniculated

with brown and blackish ; sides more clear, with

round blackish spots ; belly without spots. The
male has three small crests on the back ; the toes

dilated and united by membranes ; the tail termi-

nates by a small thread.*

North America also possesses many aquatic sala-

manders.

|

Among the schists of CEningen, are found skele-

tons of a salamander three feet in length. One
of them is the pretended fossil man of Scheuzer.

At the end of the salamanders come to be ranged

many similar animals, some of which are considered

This characterization of European species, is that which has appeared

to me the most conformable to nature ; but it would be very difficult for

me to refer to it exactly the synonimy of authors, so little do I find their

descriptions and figures in accord with the objects which I have under

my inspection.

-j- Sal. Symmetrica, Harl. which appears to me already represented in the

Lacep. of Bechstein, II. pi. 18, f. 2, under the name of Sal. Punctata; and

many species whose descriptions I have not been able to recognize, and

which well deserve a monograph, accompanied by good figures.



410 CLASS REPTILIA.

as never having gills, but it is probable that they have

them, as soon as our terrestrial salamander ; others,

on the contrary, preserve them all their lives, which

does not prevent them from having lungs like the

batracians, so that they may be regarded as the

only vertebrated animals, which are truly amphi-

bious.*

Among the first (those in which no gills are visi-

ble) we arrange two genera

:

The Menopoma, Harlan.f

Which have altogether the form of the salamander

:

apparent eyes, feet well developed, and an orifice

on each side of the neck. Beside the range of

teeth around the jaws, they have a parallel range

on the front of the palate.

Such is the reptile a long time named.

The Great Salamander of North America, (Salaman-

dra Gigantia, Barton. Hellbender of the United

States. An. of the Lyce. of New York, I. pi. I7.)

Fifteen to eighteen inches long, of a blackish blue.

• The simultaneous existence and action of the branchial tufts and the

lungs in these animals, can no more be contested than the most certain

facts in natural history. I have under my eyes the lungs of a siren three

feet long, in which the vascular apparatus is as developed and as com-

plicated, as in any reptile ; and, nevertheless, this siren had its gills as

complete as the others.

f Dr. Harlan had first named these Abranchus ; Leukard and Fitzin-

ger, Cryptobkanchus; others, Proton qpsis.
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It inhabits the rivers of the interior and great

lakes.

Amphiuma, Garden,

Have also an orifice on each side of the neck, but

their body is excessively elongated ; their legs and

feet, on the contrary, are very little developed, and

their palatine teeth form two longitudinal ranges.

There is one species with three toes on all the

feet, (^Ampliium, Tridactylmn^ Cuvier) and one with

two toes only, (^Amphium Means. Gard. and Har-

lan, Mem. du Mus. XIV. pi. 1.)*

Among those which always preserve their gills.

The AxoLOTs

Resemble in every point the larvse of the aquatic

salamander, having four toes before, and five be-

hind, three long gills in the form of tufts, &c.

Their teeth are smooth at the jaws, and in two

bands on the vomer. vSuch is.

The Axolotl of the Mexicans. (^Siren Piscifoi^mis,

Shaw. Gen. Zool. vol. III. part ii. pi. 140. Hum-
boldt Obs. Zool. I. pi. 12.)

* Linnaeus was acquainted with the Amphiuma, but too late to insert it

in one of the editions of his system, which appeared in his life-time. It

has been described since, by Dr. Mitchell, under the name of Chrysodonta

Larvceformis ; and by Dr. Harlan, under that of Amphiuma. I have pub-

lished the species Aviphiuma Tridactylum, which is of Louisiana, and attains

to the length of three feet. See the Mem. of Mus. tom. XIV. 1. I suspect

that it is of this species that Barton speaks, as of a siren of three feet, in

his letter on the siren.
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From eight to ten inches long
;
grey, spotted with

black. It inhabits the lake which surrounds

Mexico.*

The Menobranchus of Harlan, or Necturus of

Rafinesque,

Have but four toes on all the feet. There is one

range of teeth in their intermaxillaries, and another

parallel but more extended, in their maxillaries.

The species most known (Menobranchus Lateralis

Hark, Triton Lateralis, Say, Ann. of the Lye, New
York I. pi. 16,) inhabits the great lakes of North

America, and grows very large, attaining, as is

said, to the size of three feet. It was first brought

from Lake Champlain.

The Proteus, Proteus, Laur., Hypochton, Merr.,

Have only three toes before and two behind.

Hitherto but a single species has been known,

{Proteus Anguinus, Laur. pi. iv. f. 4. Daud. VIII.

xcix. 1. Siren Anguina, Schn.) an animal more than

a foot long, as thick as one's finger, with the tail

compressed vertically, and four small limbs. Its

muzzle is elongated and depressed. Its two jaws

furnished with teeth. Its tongue but little mobile,

and free in front. Its eye is excessively small, and

concealed by the skin, as in the rat-mole. Its ear

* It is with some doubt that I place the Axolotl among the genera with

permanent gills; but so many eye-witnesses assure us that it does not

lose them, that I am obliged to do so.
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is covered by the flesh, as in the salamander. Its

skin is smooth and whitish. It is only found in the

subterraneous waters, through which certain lakes

of Carniola communicate together.

Its skeleton resembles that of the salamanders,

except that it has many more vertebrae, and less

rudiments of ribs. But its osseous head is altoge-

ther different from theirs in its general confor-

mation.

Finally, there are some which have the front feet,

and entirely want the hinder. These are,

The Sirens, Siren, L.,

Elongated animals, almost of the form of eels, with

three branchial tufts, without hind feet, or even

any vestige of pelvis. Their head is depressed,

their mouth little cleft, their muzzle obtuse, their

eye very small, and the ear concealed. Their lower

jaw is armed with teeth all round, but the upper

one has none, and there are several ranges of them

which adhere to two plates pasted under each side

of the palate.*

* It is in vain that some recent authors have desired to renew the ancient

supposition, that the siren is a tadpole of the salamander. There are in-

dividuals of the siren, larger than any known salamanders, and whose

bones have acquired a perfect hardness, without exhibiting the least vestige

of hind feet. Their osteology, besides, is altogether different from that of

the salamanders. The vertebrae are more numerous (90), and differently

formed, and the ribs are much fewer (eight pairs). The conformation of

the head, and the connection of the bones which compose it, are altogether

different. See my Researches on the Fossil Bones, Vol. V., Part 2.
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The Lacertiyie Siren^ {Siren Lacertina^ Lin.)

Attains to three feet in length, and is blackish. Its

feet have four toes, its tail is compressed into an

obtuse fin. It inhabits the marshes of Carolina, and

particularly those where the culture of rice is esta-

blished. It remains there in the mud, from which

it sometimes goes to land, and sometimes to the

water. It lives on earth-worms, insects, &c.*

Two smaller species are known.

The Intermediate Silken, {S. Intermedia^ Leconte.

Lyceum of New York, II. Dec. 1826. pi. 1.)

Blackish ; and with four toes like the large species,

but the branchial tufts are less fringed. It is not

more than a foot in length.

Tlie Shiped Siren^ (S. Striata id. ih. I. pi. iv.)

Blackish ; two longitudinal yellow stripes on each

side ; three toes only on the feet. The branchial

tufts but little fringed. Its length is only nine

inches.t

* Dr. Barton disputes the habit of feeding on serpents, and the cry like

that of a young duck, which Gordon attributes to the siren.

-|- The gills of these two species are considered as performing no part in

their respiration, and, in consequence of this, Mr. Gray has formed of

them his genus Pseudobranchus. It is not, however, difficult to see, at

their lower face, certain folds, and a vascular apparatus, whose use does not

appear to us to be doubtful. It is now clearly demonstrated, by the obser-

vations of M. Leconte, that these sirens, like the Lacertina, are perfect

animals.



SUPPLEMENT ON THE BATRACHIA.

The fourth order of the class reptilia has received its

denomination from the Greek word B(i,T^(x,xpc, which signifies

a frog. To call the animals which compose it frogs would

be by no means justifiable, but they all possess a sufficient

analogy to the genus rana, to warrant the kindred epithet of

hatracians.

In this order are ranged all reptiles with naked bodies,

without carapace or scales; the head without any distinct

neck, or division ; the toes always distinct, without claws.

Finally, all which in general have no real copulation, and

most usually undergo metamorphoses.

The batracians proceed from eggs which have a mem-

branous envelope, and which must remain in the water

before the young can be excluded. The animal which pro-

ceeds from this egg has the form and structure of a fish.

It has no feet, and its body is terminated by a very long and

compressed tail formed like a fin ; it is then named a tadpole.

On this subject it is indispensable that we should enlarge a

little on the observations of the text.



416 CLASS REPTILIA.

The tadpole then is a young batracian, from the moment

in which it issues from the egg, until, after various metamor-

phoses, it passes to the adult state, without preserving either

its form, structure, or even its mode of living.

When we examine the different periods of its evolution in

the eggs of frogs, (which of all the eggs of reptiles have

been the most carefully studied, as to the development of

germs,) we find that during the three or four days which

follow the fecundation, the tadpole is nothing but a kidney-

formed mass of small granulations. Towards the middle of

the fourth day, these little grains are confounded one with

the other : the embryo becomes distinct. It is divided by a

contraction into two parts, one of which comprehends the

head and thorax, the other the abdomen and tail. It is im-

mersed in a fluid, which Swammerdam has compared to that

of the amnios.

Moreover, according to the same observer, we then per-

ceive in the eggs in question, an allantoi's, a chorion, an

amnios, and umbilical vessels.

During the fifth day, the embryo increases a little, and

towards the evening of the sixth, we see besides the head,

thorax, abdomen and tail, a gill appear on each side of the

neck, and answer the purpose of respiration, for the little

animal, of swimming, and of reposing itself in the glairy

fluid.

In the course of the seventh, and at the commencement

of the eighth day, the foetus successively leave the albu-

minous fluid of the milt ; and from thence until the thirteenth

day, they exhibit no change of form, and merely augment

in volume.

On coming out of the ^gg^ the little batracian is blind

and without feet. It has a tail even in the anourous species

of frogs and toads ; it respires by gills ; it has a large and

globulous belly ; its intestines are excessively long. It lives
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solely on vegetable substances, with the exception, according

to M. Dumeril, of the obstetric toad.

This is the state in which it is named by us tadpole^ a

word which literally signifies the young of a toad. The

French call it tetard, from tete, (head,) in consequence of

the volume of the anterior part of the body. At this time

it inhabits the water as a matter of necessity.

But it soon changes its skin ; its eyes begin to shew them-

selves. First its two hinder feet, then the fore-feet appear

on the sides of the trunk, and finally, the fall of the tail is

speedily followed by the loss of the gills, while at the same

time the digestive canal loses much of its dimensions.

Then the animal respires the atmospheric air, and acquires

the form which it is destined to preserve for the rest of its

existence.

In the egg of the salamander, the tadpole, curved on itself,

and enveloped by a vitelline membrane, is free, and unpro-

vided with an umbilical cord.

The spinal marrow of this embryo is divided and composed

of two nervous cords, in front of which is a very small ves-

sel, dilated at one of its extremities, and which has been

supposed to represent both the heart and the aorta. Here

then we find, according to M. Iloth, some approximation

between this arrangement and that of the nervous system in

the annelides.

The limbs make their first appearance in the shape of

papillae.

Under the head of the hyoid apparatus, the examination

of the tadpole of the frog is of great importance in com-

parative anatomy, since, as the Baron has demonstrated, it

leads us to the knowledge of what is truly the hyoid bone

in fishes ; and the more so because the frog, having in its

first state respired like fishes, undergoes such modifications

VOL. IX. 2 E
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of organization that its branchial apparatus becomes by

degrees, and visibly, a true hyoi'd bone.

Such a metamorphosis, well ascertained, involves the

highest results for osteological theories. Accordingly we

find, that it has peculiarly arrested the attention of Messrs.

Cuvier, Geoffroy St. Hilaire, and other anatomists of cele-

brity. It has been singularly overlooked by M. Steinheim

in a work written ex professo, on the development of frogs,

in 1820, and by M. Van Hasselt, in a Latin dissertation

printed at Groningen in the same year, and on the same

subject.

The Baron tells us in his " Ossemens Fossiles," that

when the tadpole is taken at the moment in which its gills

are in full activity, and its lungs are no more than a

blackish tissue not yet recipient of the air, the ranges of

teeth attached to its lips, and the corneous laminae which

invest its jaws, serve alone for mastication. Its jaws,

scarcely cartilaginous, are very little developed. Its tym-

panic bones on the contrary are very much so. To them

is suspended the branchial apparatus on each side by a

pretty thick and angular branch, which represents that which

in the fish, composed of three bones, suspends the whole

branchial apparatus to the bone, which our illustrious ana-

tomist considers as analogous to the temporal, and which

supports the branchiostegous rays.

Between these two branches is an odd piece, which corre-

sponds with the chain of odd osselets placed in the majority

of fishes between the first two branchial arches. At its lower

point are attached laterally two small rhomboidal pieces,

at the external edge of which are suspended the arches which

support the gills. These two pieces represent the even osse-

lets which terminate the chain just mentioned, and which in

many fishes support the two last branchial arches.

If we afterwards examine tadpoles of more advanced ages,
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we find the branches which support this apparatus grow

longer and longer and narrower and narrower, until they

finish by changing into those two long cartilaginous threads,

which attach the hyoid bone to the cranium, a little below

the fenestra ovalis. The angle which their anterior extre-

mity forms in front, becomes a little crotchet or hook of this

thread.

At the same time the odd piece and the two rhomboidal

pieces become united by synostosis, extend, grow slender,

lose by little and little the branchial arches which were

attached to them, and which are re-absorbed ; and finally

become a large disk or buckler, the anterior angles of which

are widened like a hatchet, the posterior often retain in an

emargination which divides them, the trace of the branchial

arches which proceeded from them, and the posterior edge

has two osseous horns, which are found in the posterior angles

of the even pieces, and which may well correspond to the

lower pharyngian bones of fishes.

The eggs of the batracians are not fecundated by the males

until the moment in which they are deposited by the female,

or in a little time after. In the deposition the male often assists

the female ; and then the eggs are placed in succession like

a chaplet, and retained either by a glutinous matter which

pastes and unites them into a packet, or by a substance

which dries up, becomes elastic, and thus retains the embry-

ones twisted on the thighs of the males ; or otherwise these

eggs are placed by the male on the back of the female,

whose skin swells, and forms around each of them a sort of

alveolus, within which the little tadpole undergoes all its

metamorphoses as in a matrix. Sometimes the eggs are laid

separately, and the male fecundates them in succession.

At the period of generation, which usually takes place but

once a year, and in the spring, the males undergo a change

of form. Some exhibit membranous crests upon the back,

2 E 2
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others experience in the skin of the anterior feet very nota-

ble changes, which seem to be made for the purpose of ena-

bling them to retain the female more closely.

All the batracians in their first state can swim ; some even

appear to remain all their lives under the tadpole form,

only that they then possess both lungs and gills. The ma-

jority walk upon the earth, climb, and even leap with facility.

The form of their body varies considerably and indicates as

it were beforehand the nature of their movements. Thus,

for example, all the batracians which preserve the tail in

their latest state, walk slowly, can merely drag their bodies

along the ground, and live usually in the water : such are

the salamanders, the protei, and the sirens. Those, on the

contrary, which lose this member, as the frogs, hylse, and

toads, walk on the ground, climb trees, and leap perfectly

well.

We may conceive that the osseous frame-work of these ani-

mals must present considerable differences. Their spine con-

sists of a series of vertebrae not very distinguishable from each

other ; the bones of the head, or rather their forms, present

differences still more marked. The head, in general, has little

mobility, and is articulated in a single point by the assist-

ance of a tubercle, or condyle with three facets. The bones

of the upper jaw are always united together by synostosis,

and are not dilatable. Some species have no ribs whatever,

and very short ones are observable in some genera. The

number of feet varies ; sometimes only the front feet are

visible, but most generally there are four. Their respective

length differs according to the genera, as also does the num-

ber of toes. The batracians have very strong and very

irritable muscles ; a notorious example of this is to be found

in the thighs of frogs. These animals exhibit many other

peculiarities in their locomotive organs, which we shall have

occasion to notice in treating of the genera.
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Although the nerves are very distinct and very robust in

the batracians, in proportion to the other organs, the cavity

of the cranium which contains their origin is in general very

small. The eye is contained in a very large orbit ; it is

protected by three lids in some species, and moistened by a

fluid analogous to tears. The pupil is very dilatable, usually

of a rhomboidal form, elongated, and in a vertical direction.

The ear of* these reptiles does not appear externally ; a tym-

panic box is found, however, under the skin, and sometimes

two osselets of the ear. The nostrils are very simple, carried

in front of the muzzle, which they generally cross, and pro-

longed into a small membranous tube, in the interior of

which is observed a valvule which is intended for respira-

tion. The tongue is mucous, adherent to the mouth in the

salamanders, and attached to the front of the lower jaw in

the tailless batracians. The sensation of touch appears to

be perfect in these animals. All have a naked skin, with a

mucous epidermis, and often furnished with an assemblage

of glands and follicles in the form of warts. Their toes are

often more or less cleft, especially on the front feet.

All the reptiles of this order, when arrived at the perfect

state, subsist on living animals, and never on carcases. Their

mouth is very wide and without moveable lips ; their teeth,

very short, are implanted in the jaws, which appear firmly

crenulated. In this same perfect state their intestinal canal

is short, and in that same cavity of the belly, are observable

a liver with its vesicle, a spleen, an epiploon, kidneys, and a

bladder.

The circulation of the batracians may be regarded as

simple ; the heart has but one ventricle and one auricle. A
part of the blood passes through the lungs or gills, and then

returns into the general torrent ; the lungs float in the cavity

of the belly : they are formed of very large cells. Some-

times there is but a single one, as is observed in the sala-
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manders, in which this organ resembles a bladder ; the tra-

chea is always very simple ; there is no epiglottis nor inferior

larynx. Respiration is carried on by the muscles of the

throat, which perform the office of the diaphragm, an organ

not existing in these animals. For the inspiration of air, it

is necessary that the mouth should be closed, so that a frog

or toad, placed in the water, and the mouth kept forcibly

open, would perish immediately. The majority of the batra-

cians, however, have a voice which is termed croaking, which

is produced by means of certain air-sacs, or extended mem-

branes, on which the air expelled from the lungs impinges

and vibrates.

Linnaeus comprehended the major part of the animals of

this order in his genus rana. The salamanders he placed

among the lizards ; of the siren, that great naturalist formed

his order Meantes, which subsequent naturalists rejected ;

and in Dr. Turton"'s Linnaeus, the siren forms a separate genus

after lacerta, and before the serpents.

We shall commence our more peculiar investigation of the

batracians with the genus rana, taking first the frogs, pro-

perly so called.

There is so great a relation between the first three sub-

divisions of the batracians, that so far from blaming Lin-

naeus for having united them together at the time in which

he wrote, we cannot think that he could reasonably have

done otherwise. Many species are, indeed, sufficiently well

distinguished by their characters ; but many others are so

little so, that it is a matter of some difficulty to determine

where they should be placed. It is principally in the species

of toads and frogs that this uncertainty exists, for the sub-

division of the hylae is much more neatly characterized.

" This great resemblance to ignoble beings," (says Count

Lacepede, in the true spirit of a Frenchman,) " is a great

misfortune. The frogs conform in external appearance so
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much to the toads, that we cannot easily consider them with-

out thinking on the others. We are disposed to confound

them all in the disgrace to which the toads are doomed, and

to refer to the first the revolting habits, disgusting qualities,

and dangerous properties of the second. We shall have

considerable difficulty in assigning to the frogs the place

which they should occupy in the minds of our readers, such

as it really is in nature ; but it is not less true, that if toads

had never existed, if we had not before our eyes this horrid

object of comparison, which caricatures by its resemblance,

as much as it defiles by its approach, the frog would appear

to us as agreeable from its conformation as distinguished by

its qualities, and interesting from the phenomena which it

exhibits at the diff'erent periods of its existence. We would

behold it as a useful animal, from which we have nothing to

fear, whose instinct is harmless, which unites an elegant form

with supple and slender limbs, and which is adorned with

pleasing colours, rendered more vivid from a kind of natural

varnish, with which this animal is constitutionally provided."

" And who," continues this amiable, and somewhat en-

thusiastic writer, " can regard with pain, a being whose

form is light, whose movements are nimble, and whose atti-

tudes are graceful ? Let us not deprive ourselves of an

additional source of pleasure ; and in our peregrinations

through the smiling fields, let us not regret to see the banks

of rivulets adorned by the colours of these harmless animals,

and animated by their light and lively gambols. Let us

contemplate their little manoeuvres, observe them in the

midst of stilly lakes, the solitude of which they diminish

without troubling the repose ; see them exhibit beneath the

sheets of water the most agreeable tints, cleave the bosom

of the tranquil stream, and vary its silvery surface with

many a circling furrow."
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Such are certainly the reflections of a man of refined

feelings and a lover of nature. But, philosophically speak-

ing, we cannot consent to this marked sort of preference of

one genus or species at the expence of another. The toad fills

its proper place in nature as well as the frog. And how-

ever our peculiar prejudices may operate, we cannot doubt

for a moment that they are looked down on with an equal

eye by " the Lord of all," whose wisdom and power are

equally displayed in their conformation.

Our countryman Bradley was the first who started the idea

of the separation of the toads and frogs into two distinct

genera. After him Laurenti supported the same theory, but

without much success. Messrs. de Laceprde and Dumeril have

better established the characters of this genus. M. Schnei-

der adopted, with little change, the principles of those writers,

merely adding, that in the toads, the thumb of the front ex-

tremities is separated from the other toes, and that the index

is very short. All the naturalists of our own days have ad-

mitted this division of the genus rana.

The term rana is one of old usage in the Latin language,

as is proved by this line from the Georgics :

" Et veterem in limo ranae cecinere querelam."

It corresponds to the Greek expression BaTfa;)^of, from which

the whole order has been named, as the frog is justly consi-

dered the pi'ototype of this grand division of the reptile class.

The etymology of both these words appears to be somewhat

uncertain. Isidore derives rana from garrulitas, in conse-

quence of the noise which the frogs make in the neighbour-

hood of waters. This, we confess, appears to us somewhat far-

fetched, and not very unlike M. Menage's derivation of chess

from apud. Others derive it from the Hebrew pi, vocife-

ravit. BKTjaiT/oj, according to Aldrovandi, is a sort of ono-

matopeia, to represent the rough croaking of these animals,
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(Bor'v rfa.x^:cx.v e%wv,) The French word, grenouille, does ap-

pear to be an onomatopeia. Our word frog is of Teutonic

growth, and also sounds like onomatopeia.

The muzzle of the frogs terminates more in a point than

that of the toads. The nostrils are visible at its summit.

The teeth are very small, and the eyes are large and brilliant,

and surrounded with a circle of gold. The ears are placed

behind them, and covered by a membrane, &c.

The frogs, when in a state of repose on the ground, carry

the head very high, and their hind legs are then doubly

folded on themselves, forming an angle of forty -five degrees,

with the length of their body. Their muscles are consider-

able in relation to their bulk, and most peculiarly elastic.

The leaps which they take to avoid real or supposed danger,

for they are timid beyond measure, sometimes extend several

feet. Their ordinary mode of progression is likewise by

leaps, but not so much elongated. When they are taken by

the hind feet, their body curves rapidly, and they give

themselves such strong and repeated shocks, that one is fre-

quently obliged to let them go. The glutinous matter with

which their skin is varnished, favours considerably, in such

cases, the action of their muscles, and causes their feet to slip

through one's fingers.

As the organization of these reptiles is exceedingly curious,

we shall make a few observations respecting it, in addition to

the text of Cuvier.

The cranium of the frog is nearly prismatic, flatted above,

and widened behind. It is less rounded than in the toad.

The frontal bones are elongated rectangularly, and fill the

interval of the orbits.

With the exception of the symphysis of the chin, and of the

intermaxillary bones, which are free in all parts, all the bones

of the cranium and face are totally united by synostosis in

the adult individuals.
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The head is articulated by two condyles, on an atlas of no

great capacity of motion. The vertebrae are altogether ten

in number. The eight which are extended from the nape to

the pelvis, are furnished with pretty long transverse processes,

which, in the last vertebra, extend as far as the bones of the

ilia.

The sacrum is long, pointed, and compressed, and there is

no coccyx.

The coxal bones are united into a single piece in the adult

subject. Their iliac portion is very much elongated. The

ossa pubis and the ischia being short, and synostosized into

a single solid piece, form a crest more or less rounded at the

place of their symphysis. There is no foramen formed by

these bones.

No traces of ribs are at all visible.

The sternum forms in front a cartilaginous appendage,

terminated by a disk situated under the larynx. It after-

wards receives the clavicles. Then it widens, and finally

terminates by another disk placed below the abdomen, and

serving" for the attachment of the muscles.

The bones of the furca, and the clavicles are on each side

intimately united on one part to the sternum, and on the

other to the omoplate. There is nothing very peculiar in

bones of the arm.

The carpus is formed of eight bones, in three ranks ; two

bones in the first, and three in the second and third ranks.

The largest bone in the second range bears the rudiment of

a thumb with two articulations. The two toes which follow,

have each two phalanges, and the two others three each.

There are no trochanters in the femur. The osseous piece

which follows the femur is a peculiarity in the skeleton of

tailless bactracians, and is longer in the frog than in the toad.

The majority of anatomists have been wrong in considering

this as a representative of the two bones of the leg. These
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last, as in the toad, seem separated in their entire length.

Some anatomists, considering that they form the third arti-

culation of the pelvian member, regard them as being the

astragalus and calcaneum.

The tarsus is composed of four bones, the last of which is

crooked. There are five bones in the metatarsus.

The toes of the hind foot are five. The thumb, placed

inwardly, has but one phalanx. In the two following toes

there are two in one, and three in the other. The next has

four, and the last three.

The muscles of the frog are very strong, very irritable,

and very sensible to the action of galvanism. It is not neces-

sary to enter into a detailed account of them here. We shall

simply notice those of the abdominal members, which are

better characterized, and have very important functions to

fulfil in this genus.

There is but one gluteus muscle, the medms. It descends

from that elongated part which is the iliac portion of the

coxal bones, and is fixed below the headof the femur. The

pyramidalis comes directly from the point of the sacrum,

and is attached towards the upper third of the femur.

The gemelli, the obturator internus, and the psoas magnus

and parvus do not exist.

The quadratus femoris is elongated. It comes from the

posterior symphysis of the ischium, and is attached to the

internal side of the femur, towards its upper third.

The iliacus is very much elongated.

The pectinalis descends towards one half of the femur.

The three adductores have attachments analogous to those

which they have in man.

An obturator externus is observable, notwithstanding the

absence of the foramen ischii et pubis. It comes from the

symphysis of the pubis, and its fibres are inserted on the

articular capsula.
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The thigh of the frog is rounded like that of man. The

muscles of the leg are strongly marked. They exhibit some

peculiarities. Among others, the triceps femoralis is formed

only of two very distinct portions. The anterior rectus is

wanting. The triceps cruvis has but one belly. It comes

from the interior under part of the ilium, and descends in

front and externally.

The semi-tendinosus is formed of two bellies, one of which

is attached to the symphysis of the pubis, and the other to

that of the ischium.

The semi-aponeurosis is the same as in man. The sar-

torius is couched directly in front of the thigh, and is not

contorted. There is no popliteus.

The gastrocnemius has but one belly ; but it is inserted

by a little isolated tendon to the external edge of the crest of

the tibia, or, more properly speaking, of the bone which fol-

lows the femur. Its terminating tendon spreads under the

foot to form the aponeurosis plantse.

The general sensibility of the frogs appears to be toler-

ably obtuse. They are killed with difficulty, even by the

severest wounds. The heart and entrails may be plucked

out without destroying them immediately ; but their power of

apparent organic contractility is very great. The heart con-

tracts and dilates a long time after the death of the animal,

and even when it has been extracted from the body, and se-

parated from the other organs.

The bones of the nose and the intermaxillaries are very

short, and, being broader than they are long, give a round-

ness to the face of the frog. The cavity of the cranium is

very narrow, and the encephalon of very small volume. The

cerebral hemispheres are elongated and narrow ; the optic

beds are large and hollowed with a very marked ventricle.

Their volume exceeds that of the cerebral hemispheres. There

is no pons Varolii.
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The olfactory nerves come from the anterior extremity

of the cerebral hemispheres. The foramen through which

they issue from the cranium is double. The tube of the

nasal fossa? is represented by a simple hole, and there is no

cavity in the parietes of the cranium, or in the thickness of

the facial bones, that can be compared to the sinuses in man

and the mammifera. In the interior of these fossa3, nothing

is found but some tubercles instead of the projecting laminae

which furnish those of other animals. The pituitary mem-

brane is coloured by a net-work of blackish vessels. The

nostrils are tubulous.

The orbits are not separated from the temporal fossas but

by an incomplete osseous branch. Their base is directed

upv/ards. The optic foramina are very much separated. A
large tunnel-formed auricle embraces the optic nerve, and is

divided towards the globe of the eye into three portions only.

Two other muscles, one depressor, and the other oblique,

serve also for the motions of the eye. The lids are three in

number, and are all horizontal. The upper one is a mere

projection of the skin; the lower one is more mobile; the

third, which moves from bottom to top, is more in action than

the others. It is very transparent. The obliquus magnus

does not exist. Two small blackish glands lodged in the

orbit, seem to occupy the place of the lachrymal gland. The
ciliary processes are few in number. The pupil is rhom-

boidal. The axis of the crystalline is to its diameter as

7 : 8.

The ear of the frogs is conformed like that of toads, of

which we shall speak in its proper place. Gautier has ob-

served that the cavity of the tympanum is transversed by a

kind of cord, which separates it into two equal parts, and

which can stretch at the will of the animal, and to different

degrees, the membrane which closes this cavity, and which is

apparent externally, smooth, and oval. The tympanic box,
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as in the toads, communicates immediately with the hinder

mouth by a large hole, which can be perceived only in open-

ing simply the mouth.

The epidermis is a kind of mucous epithelium like the

cuticle of the lips, or internal parts in man, which drops off

by shreds at several seasons of the year.

In examining with the microscope the bed of the skin

covered, by the epidermis, it appears to be composed of

globules, which may be separated from each other, and which

seem to be small glands for the preparation of the bitter and

viscous humour which continually lubricates the surface of

the body in the animals in question.

To this mucous-cutaneous tissue is owing the colours which

adorn the surface of the body in frogs.

The chorion is a tissue of a very compact and dense cha-

racter, and, as is also the case with the toads, it is united to

the cellular tissue only in certain determined points ; for

example, at the circumference of the mouth, the middle line

of the body, the arm-pits, and the groins.

From the observations of Mery we learn some curious de-

tails concerning the skin of the frog. This skin appears to

cover four cavities, separated from each other by a very thin

membranes, united on one side to the teguments, and on the

other to the muscles of the body. These four cavities cor-

respond to the back, the abdomen, and the sides. The skin

of the thigh is not attached to its muscles, except in the folds

of the articulations, and it forms two kinds of sacs, one before

and the other behind. The same thing takes place with the

skin of the legs.

There is no general cuticular muscle : we merely observe

some fleshy fibres under the throat. These fibres descend

from the compass of the lower jaw, and are lost in the cel-

lular tissue which imites the skin to the origin of the

breast.
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The tongue is entirely fleshy, and differs from that of the

toad only by being bifurcated in the point. It is composed

for the most part of a thick glandulous mass, formed by a

crowd of little tubes united by their base, and separated, like

hairy papillae, at the surface of the organ.

The lower jaw is a very open arch, composed of six pieces,

the two middle ones of which are less thick than the others.

This jaw alone is moveable. There is no eminence observable

for the attachment of the digastric muscle, as in some other

reptiles ; neither is there any coronoid process.

The upper jaw alone is armed with teeth : these are about

forty in number on each side, the eight intermaxillary ones

being slender, pointed, fine, and crowded.

There is no epiglottis. It is clear that the hyoid bone,

by means of the muscles which raise it, contributes to deglu-

tition. It would be perfectly beside our purpose to enter

into the anatomical minutiae of this muscular and osseous

apparatus. It equally contributes to the inspiration of air,

which is performed by a sort of deglutition, while its expira-

tion is the consequence of the action of the abdominal

muscles.

In many species of frogs, the i-ectum is more or less coni-

cal and pyriform. The aperture of the anus is placed at the

extremity of the back, and consequently above the animal

—

a singular arrangement, which is referrible to that of the pel-

vis. There is but one sphincter in this part, which is the

only muscle.

On the organs of circulation and respiration, it is not neces-

sary to enlarge here.

The eggs of frogs, when fresh laid, are globular, black on

one side, and whitish on the other. They are placed in the

centre of a glary and transparent mass, which must serve

for the nutriment of the embryo. This matter is contained

in two membranous envelopes, which represent the shell of
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the eggs of birds. These eggs swell greatly in the water

after being laid. The experiments of Spallanzani have

proved that they could support thirty-five degrees of heat

without undergoing any alteration, and without ceasing to be

productive.

The frogs feed on the larvae of aauatic insects, on worms,

small mollusca, flies, &c., and always choose a prey which is

living and in motion. Every dead or motionless animal is

rejected by them. To obtain this prey, they remain fixed in

one situation with wonderful patience, watching it until they

believe it to be sufficiently near : then they dart upwards,

with the rapidity of lightning, putting out their tongue to

catch it by means of the viscous fluid which invests that

organ. This fluid retains it, while the two points of the bi-

furcation of the tongue seem to twist around it. When this

prey is once thus seized, it is speedily swallowed. According

to Daudin, the frogs sink it into the oesophagus with the

thumbs of their anterior extremities. Sometimes, however,

this gluttony is punished. Roesel presented a wasp to a

frog which he had reared. The reptile immediately swallowed

it ; but presently he began to struggle, and succeeded, by

great efforts, in re-gorging it, but, doubtless, not without

having been severely stung.

From the peculiar nature of the aliment of frogs, some

naturalists have reasoned, not without justice, that they

ought not to be persecuted in gardens. In fact, they are use-

ful in such places, by destroying an immense quantity of those

small slugs which are so detrimental to young plants of every

species.

Daudin tells us that they also devour the spawn of fresh

water fishes when they get near them.

Our countryman Townson, has made some curious experi-

ments on the faculty possessed by frogs of absorbing water

by the surface of their bodies. He is convinced that these
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animals instead of drinking water with the mouth, absorb it

by the sole means of their skin, and instead of returning it

by the urinary organs, return it by transpiration. If living

frogs be placed on wet paper, at the end of an hour and a

half their weight will be doubled. Such, at least, is the

result of the observations of Townson and Daudin.

These reptiles are usually found on the ground in humid

places, in the grass of meadows, and on the banks of stream-

lets, into which they continually leap and dive. They swim

well and without difficulty by means of their hinder feet, the

toes being united by a membrane. But they seldom sustain

themselves between two waters. They are almost always seen

either at the bottom, or at the surface, and constantly when

the weather is fine upon the banks.

It is only during the summer that the frogs are to be seen

springing about our fields and meadows in the neighbour-

hood of waters, or swimming in our ponds and rivulets.

Frequently, at the close of warm rains in the fine season,

they spread themselves through the country, and are so

numerous as to be pressed and crowded against each other

in places where they were not observed before. To this

phenomenon is owing the existence of the popular belief in

the rains of frogs, a very ancient prejudice, and still fully

accredited in the provincial parts of many countries in

Europe. Elian informs us that going from Naples to Puz-

zuoli, he observed a rain of this description. Aristotle had

noted this fact before, and would even seem to consider that

those frogs which appeared in this sudden manner were a

peculiar species, under the name of ^(ottstwc, that is, sent by

Jupiter.

These frog-rains, of which a great number of other writers

make mention, have occasioned much embarrassment to those

who, considering the phenomenon as real, have been desirous

VOL. IX. 2 F
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of explaining the cause. Cardan, in his book de Subtilitafe,

asserted that it was the violence of the winds which carried

the frogs from the tops of the mountains, and caused them

to fall in the plains, or " stoop to th' vale."" The wind also,

according to the same author, could carry off the eggs of

frogs, which opened in the air. But Scaliger demonstrated

the utter impossibility of this, by shewing that the first pro-

duction of the egg is a tadpole, and not a perfect frog.

Besides, had these frogs been engendered in the clouds with

the rain which brings them, if even, by virtue of this rain,

they had been instantaneously evolved from the dust which

it moistened, how shall we account for the aliment found in

their stomachs, and the excrements which fill their intestines ?

We must believe then, Avith Redi, that their birth was

anterior to their appearance, an observation developed with

much talent by that learned Italian, but the honour of which

is originally due to Theophrastus, the disciple of Aristotle,

who lived under the reign of the first Ptolemy, King of

Egypt, and who has written a treatise on animals which

suddenly appear, entitled ffE^' rdv aGpoov (pxivoi^-svuiv ^um. It is

therefore clearly proved, that the rain only draws them from

the retreats in which they had lain concealed.

The frogs are distinguished by a very peculiar and sono-

rous cry, which we term croaking, and the French cro-

asseme7it or co-assement. Aristophanes has tried to imitate

it by the barbarous and discordant combinations, Brekekekeoo,

coax, coax. It is particularly during the time of rain, and

in hot days, in the evening and morning, that the frogs in-

dulge in this harmonious concert. The noise which they

then make becomes sometimes insupportable. During the

feudal regime, in France, when all the castles were sur-

rounded with water, it was the occupation of the slaves or

villains, to strike the water of those dykes, morning and
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evening, to prevent the frogs from disturbing the repose of

my lord and lady. Even up to the period of the revolution,

this custom existed in many places, and might be truly

termed, without the affectation of a pun, to be a villanous

employment. Yet, perhaps, after all, it was one of the most

harmless (except to the frogs) of the " droits de Seigneur.''''

It is principally the males which croak. Their voice is

much stronger in consequence of the two sacs which they

have on the sides of the neck, and which dilate when the

animal cries out. As for the female, she can only swell the

throat, and produce a feeble sort of grunting.

Love among frogs, as well as among men, has its peculiar

accents. It is an indistinct and plaintive sort of sound,

named ololo or ololygo by the Latins, after the Greeks, be-

cause the pronunciation of this word imitates the cry in

question. As this is peculiar to the males, the ancients have

named them ololyzontes. In spring it is that this cry is

uttered, as the tocsin of copulation. These animals when

grasped, or held by the foot, send forth a short and sharp

hissing sound.

Aristotle tells us that at Cyrene, a town built on the coast

of Africa, there were formerly no croaking frogs. Pliny,

after recounting the same story, with this addition, that

croaking frogs were transported thither from the continent,

and perpetuated their race, tells us that in his own times,

those of the island of Serpho, one of the Cyclades, remained

mute, but if carried elsewhere, incontinently began to croak

lustily. But Tournefort assures us that the frogs of Seri-

phos, the ancient Serpho, possess the usage of their voice in

as high perfection as those of any other country. Peradven-

ture this may be a step in the Batracian " march of in-

tellect."

Linnaeus and some other naturalists have pretended that

2 r 2
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the red frog of Europe had no voice. This, however, is only

true when the animal is out of the water. Daudin has ascer-

tained that in spring it sends forth some smothered cries

from the bottom of the marshes.

As soon as the summer season is over and the weather

begins to be a little cold, the frogs lose their natural voracity

and give over eating. When the cold becomes more consi-

derable, they protect themselves from its rigour by sinking

into the mud of deep waters, in the holes of fountains, and

sometimes even in the earth. The quantity of frogs which

sometimes thus collect in one place, is so considerable that

they cover the soil to a foot in depth, and thousands of them

may be taken in a few moments. They interlace together

more closely in proportion to the intensity of the cold. This

seems to indicate that they find in their approximation an

augmentation of heat.

In his voyage to the Icy Sea of America, Hearne informs

VIS that he has many times, under the moss, found frozen

frogs, whose legs might be broken without their exhibiting

any sign of life, but which resumed their motions when ex-

posed to a gentle heat.

The reptiles of which we are speaking, thus pass the winter

in a state of most profound lethargy. Malpighi thinks that

during their time of retreat they are nourished by a fatty

matter contained in the vena-porta. This opinion is erro-

neous. The fat destined for alimentation in this case is con-

tained in peculiar kinds of epiploa, which we shall notice

when we come to speak of toads.

But this state of torpor, which is comparable to death,

is soon dissipated in the early days of genial spring. On the

first returning warmth and radiance of the sun, the frogs

begin to bestir themselves, and obey the grand call of nature

in the reproduction of the species. Even before the conclu-
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sion of the frosts, they are sometimes thus employed in the

recesses of the waters. The season of love is announced in

the males by the presence of a black papillose wart, which

grows on the fore-feet. At the same time their belly swells ;

on opening it there is found in that of the male a mass of

white jelly, and some black grains enveloped in a mucosity

in that of the female.

If love be early in its diagnostics among these reptiles, it

is slow in its effects. The intercourse lasts for many days,

sometimes even fifteen or twenty, Bartholin has observed

it not to finish until the fortieth day. The feet of the male

become considerably enlarged, growing stiff and curved, so

that he cannot separate himself from the female. Under such

circumstances the head of the male has been cut off without

his ceasing to fulfil his destination, namely, that of fecun-

dating the eggs. But if the tubercles of the thumbs be

removed, he can no longer maintain his position.

This intercourse, which takes place but once a year, is

followed by the exclusion of the eggs from the body of the

female. At the moment of this exclusion, they are bedewed

with the fecundating fluid of the male. Some hours after the

operation is terminated, the male separates from the female,

and at the end of one or two days his feet recover their usual

flexibility.

The eggs of frogs are always abandoned in the water, where

they float at the surface, while those of the majority of the

toads are deposited in the mud. They are connected with

each other in the form of chaplets.

Repeated observations on the mode of generation in the

frogs, clearly prove that it is not performed in the same way

as that of the preceding classes of animals, but in a mode

analogous to that of fishes. There is also not the least truth

in the assertion of Mentzius, a professor of Leipsic, that the
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fecundating fluid proceeds from the caruncles on the feet of

the male, a notion of the most absurd kind. Intromission of

any kind is impossible, as the male is provided with no organ

for the purpose.

But even these mistakes are pardonable compared with the

ridiculous fables repeated by Pliny and Cardan on the repro-

duction of frogs. Those authors pretend that every six

months these animals melt into a sort of slime, and that in

spring they regenerate of themselves in the bosom of the

waters.

The frogs are extremely multiplied. Their intercoure is

very rarely indeed unproductive of a fruitful result. Daudin

observed this failure but once in eleven times.

Each female lays annually from six to twelve hundred

eggs. Swammerdam once reckoned eleven hundred, the pro-

duction of a single female, and Montbeillard thirteen hun-

dred. Be it also remarked, that the frogs can live a great

number of years, if fortunate enough to escape the tooth or

beak of their enemies.

These enemies are very numerous. A number of quadru-

peds, birds, reptiles, and fishes, live habitually at the ex-

pence of the frogs. Serpents, pikes, vultures, and storks,

destroy an immensity of them. Without the intervention of

the last-mentioned birds, Egypt in particular would be

covered with frogs. In some countries they are even sought

after by man as a wholesome and agreeable aliment. Their

only means of defence is the fluid which they eject from the

anus, and which has but small efi'ect in deterring those ani-

mals which approach them with hostile intentions.

According to some writers, Roesel in particular, the frogs

in summer moult every eight days ; but at each moulting

they only lose their epidermis. Daudin has frequently ob-

served that they change colour, and grow brown, from terror.
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when they are in the presence of a snake. The frogs do not

reproduce beyond the third or fourth year of their existence.

It seems probable that they live a long time ; but we have

no positive data on this subject.

Living frogs have been found in thermal waters beyond the

thirty-fifth degree of the thermometer of Reaumur, Spallan-

zani mentions an example of this kind on the authority of one

of his friends, who has seen them alive in the baths of Pisa,

though exposed to a temperature of 37° ^ 0. R.

We have already mentioned man among the enemies of

the frogs, which in certain countries furnish food for his

table. In England we hold this kind of aliment in detesta-

tion, which appears to be the result of nothing but a most

unfounded prejudice. In France a very great consumption

of frogs takes place ; and they are caught in various ways,

either with lines, or little nets, or by means of a rake, which

brings them to the shore along with the mud. Sometimes

they are pursued by night, and with torches, the light of

which attracts them.

It is in autumn, at the moment in which they plunge into

the water, where they are about to pass the winter, that their

flesh is most in estimation, for at this time it is fatter, and of

a more delicate flavour. Nevertheless, a greater quantity of

it is eaten in spring than in any other season, for the frogs are

then more easily caught.

There are places in which depots of frogs are kept in re-

serve in gardens furnished with pieces of water, and closed

round by walls, to be sold at all times to amateurs. About a

century ago or more, they were in great request in Paris. A
native of Auvergne, named Simon, made a considerable for-

tune by fattening up, in a suburb of that city, the frogs

which he had collected in his own country. At present they

are much less generally eaten in France ; but they are con-
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stantly to be found in the markets of that country ; and those

of Italy, in like manner, superabound with them for a certain

period of the year.

The Romans do not appear to have made much use of

them as food. Galen says nothing about them in his works.

The physicians of the middle ages were in general opposed

to their introduction as an aliment, and attributed to them

deleterious properties. Aetius, and Juan Rodriguez de Cas-

tellobranco, have particularly declared themselves to this

eiFect. Others would fain have established a distinction

between frogs, of such as are poisonous and such as are

harmless. Matthioli, and the celebrated Ulysses Aldrovandi,

were of this opinion. The latter even mentions a great num-

ber of delicate culinary preparations of which frogs constitute

the basis. As, however, we are not writing a book on

cookery, and, even if we were, as we should despair of over-

coming the gastronomic prejudices of Englishmen in this

particular, who consider their abstinence from frogs as an

honourable anti-Gallican distincti(m, we shall resist our in-

clination to give any additional illustrations of the excellent

definition of man, " a cooking animal," though we have no

doubt there is as much reason in the fricasseeing of frogs as

there is in the roasting of eggs.

In the sixteenth century, on the continent at least, frogs

were served up at the best tables. Champier complains of this

taste, which he considers fantastic. It does not, however, ap-

pear that this custom was a very ancient one, for, in 1550, the

author of a book, entitled " Devis sur la Vigne^^'' tells us that

he laughed •' de Perdix quand on lui apporta des grenouilles

en fa^on de poullet% fricassee.'''' Thirty years afterwards,

Palissy, in his treatise " Des Pierres," thus expresses himself:

^^ Et de mon temps fai veu qu'il se fust trouve Men peu

dliommes qui eussents voulu manger ni tortues ni gre-

noiiiUes.'"
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In Germany, all parts of these animals are eaten, the skin

and intestines excepted. In France, epicures confine them-

selves to the hinder quarters, which are dressed with wine, like

fish, or with white sauce. Sometimes they are fried, or even

spitted.

Cooks are not the only persons who have studied the art of

appropriating frogs to the benefit of man. For a considerable

period, the continental physicians have employed the flesh of

these reptiles, variously prepared, in the treatment of dif-

ferent diseases. Broths are made of it, which are considered

restorative, diluent, analeptic, and anti-scorbutic, and are pre-

scribed in affections of the chest, pulmonary consumption,

cutaneous disorders, and many other maladies.

Even supposing the utility of such preparations in the

cases we have mentioned, it is certain that a great number of

physicians have adopted the most absurd notions and prac-

tices on this subject. Timotheus, for instance, would apply

frogs cut in two on the kidneys of hydropic patients, to at-

tract externally the superabundant serosity in the abdomen.

We have heard of the application of a brick-bat, in certain

cases, to a peculiar part of the human body, and we presume

that its curative efficacy is fully equal to that of the cata-

plasm here recommended.

According to Dioscorides, the flesh of the frog, cooked with

salt and oil, is an antidote for the poison of serpents ; and

Arnold informs us that the heart of this animal, taken every

morning in the form of a pill, cured a fistula in the epigastric

region, which had resisted many other remedies.

With a like degree of vou^, some doctors have recom-

mended, in epilepsy, the liver of a frog calcined in an oven

on a cabbage-leaf between two plates, and swallowed in

peony-water.

We may observe, notwithstanding these absurdities, that
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frog-spawn may be usefully employed in external inflamma-

tions, as soothing and emollient.

In the old pharmacopeia, oil of frogs is mentioned, which

is now generally abandoned, even by the empirics of the

continent. A plaster composed of these animals was the

invention of a French surgeon, Jean de Vrigo. But while

we smile at the errors committed by our predecessors in

the art of healing, we should not forget that the discovery

of the most efficacious remedies has been owing to accidental

experiment, and not to any speculative reasoning on the

economy of the human system. We should also remember

that no satisfactory account can even yet be given of the

modus operandi of such remedies ; and those who have rea-

soned from the fact of their being general or partial stimuli,

and, in consequence, made experiment of corresponding

stimuli, have failed in producing the same results. No one

can yet tell why sulphur should cure the itch, and why other

agents on the skin should not succeed equally well in remov-

ing that troublesome disease .•; and the same is true of the

exhibition of mercury in syphilis.

Klein, who separated the frogs from the toads, has de-

scribed some foreign species, as have also Seba and Catesby.

Linnaeus but little extended the catalogue of this genus com-

paratively with the moderns. Latreille, in his Natural History

of Reptiles, has enumerated a dozen genuine ranae, and Dau-

din has at least doubled the number.

We shall now cast a rapid glance over the more remark-

able species of this genus.

The green frog^ {rana esculenta,) is called by our Gallic

neighbours the common frog. It is about two or three

inches long, without reckoning the hinder feet. It is found

abundantly in stagnant waters both in Europe and Asia?

though it is much less common in England than the rana
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temporaria. It seldom comes to laiid, and never removes

from the banks of streams, ponds or lakes. Motionless,

either on the surface of the water, or fixed on some aquatic

plant, it pours forth during the summer season the most

intolerable croakings.

Its eggs are spread in packets on the marshes. Its thighs

are in great request among the amateurs of good cheer. A
very considerable consumption of these frogs is made in

Vienna, where they are fattened up in froggeries, (grenouil-

lieres) constructed for the express purpose.

They are frequently taken during the heats of summer,

with a line baited by a small bit of scarlet cloth, which is

kept in motion, so as to give it the appearance of a living

being.

There are many varieties in this species, which have been

pointed out with great care by Daudin. One of these was

employed by Spallanzani in his experiments on generation.

The back of this variety is of an uniform green, and it in-

habits the river and dykes of Lombardy. Another has the

edge of the lips black, rounded black spots on the sides, and

the belly entirely white. It has been observed by Van
Ernest in Holland. A third is of a sombre green, with

transverse brownish spots on the limbs ; it was found by

Daudin in the neighbourhood of Beauvois. A fourth in-

habits Provence, and is remarkable for its reddish belly.

The common frog of this country, I'ana temporaria^ is

called the red frog, by the French. It is tolerably abun-

dant throughout all Europe, and is different from the last

species, both in colour and habits, though it has not always

remained unconfounded with it. It prefers wooded and

mountainous situations, and frequents meadows and gardens

during fine weather. It is most generally found on land in

the summer season, and while the green frog rarely aban-
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dons the bosoms of sleeping waters, this species must be

sought for among bushes and plants with long stems, and

in places remote from the banks of streams.

Some authors have given the epithet muta to this species,

because it does not croak. It is not, however, destitute of

the power of uttering sounds ; at the time of reproduction,

or when it is tormented, it sends forth a sort of grunting

noise. It also croaks, but only at the bottom of the water,

which is contrary to the habits of the other species.

It also possesses the faculty of shooting from the anus an

acrid fluid, and in much greater abundance than the green

frog.

At the approach of winter, it retires into fountains and

ponds of pure water. It never goes but through absolute

necessity into marshes and miry waters. It does not bury

itself in the mud like the preceding species, and numbers

of these frogs may be taken during the winter by making

holes in the ice.

It lays its eggs at a later season than the green frog, and

the developement of its tadpole is more slow.

This species is most commonly eaten in the central parts

of France. The hind quarters are as good en fricassee, as

those of the green frog.

Like the preceding species, it presents many varieties not

necessary to be noticed here.

The rana punctata is said to be susceptible of a change

of colour under the influence of terror. It is also believed

that it croaks at the bottom of the water like the common

frog.

Rana clamitans, was found by M. Bosc in the fresh

waters in Carolina in the neighbourhood of Charlestown*

Its obscure tints give it some resemblance to a toad, but it

is soon distinguished by the extreme vivacity of its move-
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ments, being by far the most lively of all known frogs, and

it is extremely difficult to catch it again after it has once

made its escape. It croaks continually in an insupportable

manner, and never removes far from the shore ; when one

attempts to seize it, it shoots into the water, uttering a sharp

cry.

The rana pipiens is one of the largest species of the genus,

being three or four inches broad, and six or eight in length,

without taking in the feet ; when it is measured with the

limbs extended, its entire length may be about eighteen

inches.

It inhabits North America, and more especially Carolina.

It is not quite so frequent in Virginia. There it often abides

at the entrance of its hole, which is placed near the water of

some fountain, into which it precipitates itself as soon as it

hears any one approaching.

The inhabitants of Virginia give the name of bull-frog to

this species, and will not destroy it because they pretend

that it purifies the waters in which it lives. In Pennsyl-

vania it is called shad-hog, because it makes its appearance

at the same time that the shads do in spring.

Catesby affirms that it utters sounds very much resembling

the bellowing of a bull, and with greater force when it is

at the bottom of the water. During the summer evenings

and in dry weather, it makes a terrible noise. It is exceed-

ingly partial to young ducks and goslings, which it swallows

whole. According to Bartram, it proceds in pursuit of prey

to some distance from its retreat, and abounds in the rivers,

marshes and lakes of the southern regions. As the voracity

of this species is proportioned to its bulk, it is rare to find

more than a couple of them in each marsh.

It is extremely difficult to catch this frog : it is only

during the night and when it removes a little from its retreat,

that it is possible to procure an individual. When it is on
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a level ground, it makes leaps of from six to eight feet in

length.

It would seem that this species has been confounded with

the ocellata, clamitans, and gi'unniens, in consequence of the

Anglo-American name, bull -frog, which is common to

them all. There is another frog mentioned by Bartram,

called the 6e//-frog, and which is provisionally referred by

Daudin to this species ; its voice exactly resembles the sound

of one of those little bells hung to the neck of cows. They

usually croak in bands, one commencing and another reply-

ing ; the sound is then repeated from troop to troop, to a

very considerable distance, during some minutes ; this sound

increases or diminishes according to the intensity of the wind ;

it afterwards ceases almost altogether, or is prolonged in the

distance by other troops which reply to the first. It is

momently renewed, and when the ear is accustomed to it,

it is found not to be altogether devoid of harmony, though

at first it appears troublesome and disagreeable to strangers.

The rana grunniens, if it be distinct from the preceding

species, is at least fully at large ; Daudin thinks that it has

been seen by Bartram in Florida and in Carolina, in humid

marshes, and on the banks of lakes and great rivers, where

it sends forth a strong and unpleasant sound, very much

resembling the grunting of a pig, but not so sonorous as that

of the pipiens.

This enormous frog is also called in English, bull-frog, and

is improperly named crapaud by the French colonists in the

West Indies. It is found in most of the western isles, where

it has been very accurately observed by M. Moreau de

Jonnes, and it has been called a toad, because it inhabits

shady and humid places, as toads do in France and elsewhere,

and not stagnant waters like the frogs.

It does not quit its retreat until night. Its strength is so

great that it can clear in a leap a wall five feet high. In the
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dry season it is very torpid, but resumes its vivacity when

the rains set in.

These froffs are domesticated in the Antilles for the use of

the table, and become tolerably familiar. The flesh is white

and delicate. It is fricasseed like fowl, and two frogs consti-

tute a good dish.

The ocellata is found in Florida, and some countries of

South America. It has been confounded by several natu-

ralists with the bull-frog, to which it is not inferior in size.

It is six or eight inches in length, without comprising the

feet.

The 7-ana halecina of Kalm, very much resembles the

common frog, but is smaller, its body being seldom more

than two inches long : its muzzle is also much more

pointed.

It is very common in Carolina, where it is tiresome from its

continual croaking, and is said to announce the approach of

rain by its cries during the nights of spring. It seldom

comes to land ; but its leaps there are exceedingly rapid, and

are from fifteen to eighteen feet in length. In its general

manners it resembles the rana esculenta.

The rana j>aradoxa is found at Surinam, and in other

countries of South America. Its tadpole grows to the largest

size before the metamorphosis takes place. From the ambi-

guous aspect which it exhibits in the latter part of its pro-

gress towards its ultimate form, it was long considered a

paradox by European naturalists. As the adult animal, in

consequence of the loss of an enormous tail, and of some

envelopments of the body, is less in size than the tadpole,

Mademoiselle Merian, Seba, and some other ancient observers,

were led into the error of supposing that the animal passed

from the frog to the tadpole state, and was subsequently trans-

formed into a fish. This error, though long consecrated by

time, is at the present day completely refuted.
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Laurenti was the first who separated the Hylje from the

frogs and toads. This genus is now universally adopted by

naturalists, and the viscous disks or cushions by which the

toes are terminated in the animals which compose it, consti-

tute their most obvious and leading characteristic.

By means of these the hylse are enabled to attach them-

selves to smooth bodies, to climb, to leap from branch to

branch, and to traverse the moving leaves of trees, agitated

by the wind. More agile than the frogs, and endowed with

extraordinary suppleness, they make their way with dexterity

and nimbleness on the most flexible branches, where they are,

besides, steadily retained by the conformation of their toes.

Notwithstanding this, they are more tranquil than the frogs,

and are observed to await for entire days in the same place

in expectation of their prey.

The hylse feed on all kinds of worms and small insects,

and during the fine weather they proceed on the leaves of trees

in the woods in search of aliment. Later in the season, they

retire to the bottom of waters, and, like the frogs, pass the

winter there in a state of lethargy. They also continue there

during a part of the spring, to couple, and to lay their eggs.

In the day-time, and particularly when the heat of the

sun is greatest, they shelter themselves in shady places, where

the trees afford a thick foliage. They put themselves in

motion when twilight comes on, and sport in security.

The cushions with which their toes are provided, are

simply fleshy, and of the form of a lentile. Examined with

the microscope, they appear porous sieves, from which an

unctuous humour very slowly exudes. They are generally

a little concave, and sometimes furnished with a very distinct

fold.

The croaking of these animals has much analogy with that

of the frogs. It is only less sharp, and occasionally stronger,

especially in the males, which have under the throat a pouch.
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which then swells. It is heard under the same circumstances

as that of the frogs, and especially during rain, and in the

middle of the fine nights in summer. Often, during that

season, the hylae are to be found assembled on the tops of

trees, sending forth in chorus their hoarse and discordant

music.

In Europe, there is but a single species belonging to this

genus. It is the tree-frog {rana arhorea, h'mn.). This batra-

cian is very common in the southern countries of Europe ; but

more rare as we proceed northwards. M. Bosc thinks that

he has met with it near Charleston, in North America. It

seems to avoid dry situations and mountainous forests. It is

only to be found in humid woods, in hedges bordering on

marshes, in parks and gardens ornamented with pieces of

water.

Its internal organization, its mode of reproduction, the

phenomena relative to its fecundation and eggs, the gi'owth of

the tadpole, the metamorphosis, exhibit no difference from

the frogs, except that the coupling takes place a little later in

the season.

It appears that it is not until the third or fourth year

of its existence that this species is fit for propagation. Un-

til this epoch, the male is nearly mute. It also seems that

two months' time and more is required for the tadpole to un-

dergo its metamorphosis, and come to the perfect state in

which it is enabled to leave the water. It has been observed

by M. de France that these hylae swallow their skin at each

moulting.

The hyla lateralis has been observed by Catesby and M.

Bosc in Carolina. It is said also to have been seen at Suri-

nam. It is usually found attached underneath the green

leaves of trees, to conceal itself, and lie secure from the birds

and serpents, which are among the most dangerous of its

enemies.

VOL. IX. 2 G
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These hylae are sometimes found in very numerous

troops ; the bushes and weeds are completely covered with

them, and their croaking may be heard at the distance of en-

tire leagues.

The hyla lateralis makes prodigious leaps. When young,

it is called in the United States the cricket of the Savannahs,

its cry there resembling the noise made by that insect.

It is seldom seen in the day-time, but it proceeds to some

distance, and makes itself heard during the night. It leaps

from branch to branch, ascending to the very top of the

highest trees, to catch flies and other insects.

Linnasus, and many other herpetologists, have made of this

species only a simple variety of the preceding.

The hyla tinctoria is found in various parts of South

America, especially in Surinam, and the interior of Guiana.

It inhabits woods, living on the trees almost the entire year,

conceals itself under their bark during the cool nights, and

seldom visits the water but for the purpose of coupling, and

leaving its eggs.

Lacepede and Buffon state that this is the species employed

by the Indians to change the plumage of parrots from green to

red, in some parts. For this purpose it is said, that they

pluck out the green feathers from these birds when young,

and rub the wounded skin with the blood of the hyla. The

feathers which grow after this, are of a fine red or yellow.

A species called by Laurenti the hyla tibiatriw, is said by

Seba to be American, and to croak in a most melodious

manner during the very hot weather after the setting of the

sun, which usually betokens fine weather. During cold and

rainy periods the animal is silent, and conceals itself at the

bottom of the water.

Daudin has enumerated some others of this division, but

there is nothing in their history which could interest our

readers.
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The Toads are easily distinguished from the two preced-

ing subgenera, as the parotids are wanting in the latter, and

their hinder feet are longer than the body. They are also

easily distinguished from the pipas which have the toes

free, and want the tongue altogether. It must however be

granted that the greatest relations subsist between them and

the frogs, to which they were united by Linnaeus, whose

example has been followed by the majority of naturalists.

Many frogs have the hinder feet considerably shortened.

Many have also the body covered with tubercles. The pre-

sence of parotids appears, in fact, to be the only distinctive

character, that can be relied on with any degree of cer-

tainty.

The word hufo, is one of considerable antiquity in the

Latin language. Inuntusque cavis bufo, says Virgil, in the

first book of the Geormcs. Hermolaus thinks that this

name was bestowed on the toad from the faculty possessed

by this animal of swelling itself when angry, and uttering a

hissing sound resembling a sigh. The Greeks seem to have

designated the toad by the word ij.vo^ovi although Scaliger

thinks this an error, and by the words (Pfwog, and i3ciTpcix,og iXnov

(Marsh-frog). Of the French word crapaud, the origin

is not known, and our word toad is Saxon.

The toads have, in all ages, and in all nations, been re-

garded as revolting and disgusting animals. They are

universally considered as repulsive, and even sometimes are

objects of horror. They are usually believed to be venom-

ous, and in consequence of this prejudice are subjected to

general proscription and extermination. We shall soon see,

however, that these animals are comparatively harmless, that

the study of their organization involves much interest, and

that their history presents a crowd of facts, equally curious

and important.

2 G 2
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We shall first speak briefly concerning their organization,

as far as it differs from what we have already described as

peculiar to frogs, and generally, with respect to those points

in which the two genera agree, and which we have thought

proper to omit in our notice of rana, and reserve for the pre-

sent head.

The bones of the upper region of the head in toads are,

for the most part, rugous at their surface. The intermaxil-

lary, jugal, and tympanic bones alone are beneath. The

bones of the lower region do not present the inequalities

observed in the others.

With the exception of the symphysis of the chin, and of

the intermaxillaries which are free in all parts, all the bones

of the cranium and face are completely united by synostosis,

in adult individuals. The osselets of the ear are but two,

the malleus, and the stapes. They are very large and carti-

laginous.

The toads in general are without teeth. In some species,

however, teeth tolerably large and curved have been ob-

served. The head is articulated by two condyles with the

atlas.

In the toads of Europe, the vertebrae are eight in number ;

there are but seven in some foreign species ; their processes

are generally strong and pretty long ; the transverse processes

are broad and securiform.

The sacrum has some transverse processes, prismatic, tri-

angular, and very robust ; it is long, pointed, and com-

pressed, without coccyx.

The coxal lines are united in a single piece, in adults, as

is the case with frogs in general ; there is no appearance of

ribs.

The sternum is broad, it is united in front with the furca

and clavicles ; it is emarginated behind and provided with
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two cartilaginous pieces in the horned toad ; in the other

species it is terminated by a disc, which serves for the inser-

tion of the muscles.

The bones of the furca and clavicles are entirely joined,

on one side with the sternum, and on the other with the sca-

pula ; ^at their point of junction, those three pieces have

a wide oval aperture between them, which communicates by

a short canal into the scapulo-humeral articulation ; this

peculiarity is very evident in the horned toad. It is not

met in most of the others.

The omoplate is formed of two articulated pieces, the

upper one of which looks towards the spine.

The bones of the fore-arm are synostosized, so as to form

but a single one, hollowed on each side and underneath, with

a furrow of no great depth.

The carpus is generally composed of eight bones ; the

metacarpus of four ; the front toes are four in number ; there

is only a vestige of a thumb supported by a metacarpal bone.

The femur is straight and without trochanters ; after it,

comes the piece erroneously supposed to represent the two

bones of the leg, which we have noticed before. The real

tibia and fibula which most authors have represented as

the astragalus and calcaneum, are separated in their whole

length.

The tarsus has four, the metatarsus five bones.

The myology of the toad exhibits in its examination the

same irritability, strength, and sensibility to galvanic action

in the muscles, as we find in the frog. It is unnecessary

here to describe these muscles in detail, as enough has been

said on this subject in treating of the frog.

Though the nerves in the toad are very distinct and large,

the cavity of the cranium where they originate is small.

The brain itself is of very small volume.

The hemispheres are smooth, without circumvolution,
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elongated, and narrow. The cerebellum is flatted, triangular,

and thrown back on the medulla oblongata.

The olfactory nerves come from the anterior extremity of

the cerebral hemispheres ; the hole by which they are trans-

mitted from the cranium is double. The nasal fossse are of

no great extent ; they have neither cornets, nor any sinus

communicating with them ; they merely exhibit a few tuber-

cles. The nostrils are tubulous and furnished with a small

valve, intended to oppose the exit of air during the move-

ments of respiration.

The orbits are separated from the temporal fossae, only by

an incomplete osseous branch, &c. (See Frogs.)

Toads enjoy the sense of hearing. Aetius tells us that

they were distinguished by the ancients into deaf toads, and

such as could hear ; the former were regarded as venom-

ous ; the skin which covers the tympanum is finer than

that on the rest of the body.

The tympanic box is entirely membranous in its lower

part. The three semi-circular canals are situated above the

membranous labyrinth. The labyrinthian sac contains a

stone of an amylaceous^ consistence, as in chondropterygian

fishes.

Of the epidermis and dermis, we have already spoken

under the frogs, as well of everything relative to the cuticular

system.

It would appear that the toads can, at will, increase the

excretion of the viscous humour, with which their bodies are

lubricated, and cause it to run out like a dew from all their

pores. The use of the mucus which thus invests their body

is manifest : it serves to defend them against the dryness of

the air and the heat of the sun ; it is the same with frogs.

One of the latter animals was destroyed by Bartholin, by first

rubbing the head and back with oil, and then exposing it to

the sun. M. Schneider has also observed the ill effect of
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the sun on toads, and we are informed by Adanson, that

the evaporation from the skin of these animals is so great,

that the negroes in traversing the burning sands of Senegal,

are in the habit of applying one of them alive to the fore-

head, for the purpose of cooling it.

The sense of touch must be delicate in these animals, from

the nakedness of the toes, which are without claws.

The point of the tongue is not bifurcated, as in most

of the frogs.

The length of the intestines to that of the body is in the

proportion of two to one. The rectum is cylindrical.

The structure of the heart is the most simple imaginable.

There is but one rounded auricle, wider than the basis of the

heart, and strengthened by fleshy columns ; and there is but

a single conical ventricle, whose cavity has fleshy columns

adherent to it, and opens into the common trunk of the

arteries by a single orifice below the auriculo-ventricular

aperture.

The aorta is soon divided into two branches, each of which

produces a pulmonary, a common carotid, an axillary, and a

vertebral artery. Then they approach one another and

unite into a trunk, which furnishes the coeliac and all the

other arteries of the abdominal aorta. In this manner a part

of the blood only passes into the lungs. The veins have a

similar distribution.

The toads do not possess the sonorous vesicles which are

in the mouth of the male frogs, and which give to their

croaking its resounding noise.

The toads, like the other batracians, have no generative

organs of intromission.

The young, on quitting the egg, have the head and belly

united in a spherical mass, and terminated by a fish-like tail.

Their metamorphoses are similar to those of frogs. The

eggs acquire a marked development in the ovaries, and
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sometimes singularly enlarge the belly of the animal. Their

colour is blackish while in the ovary, as Camper has observed,

except the smallest, which are yellow and white.

The toads feed on small mollusca, worms, and insects, and

never touch dead or motionless animals. When Linnaeus

tell us, " delectantur cotula, actcea, stacMde^'' we must not

suppose that the learned Swede meant that they lived on

vegetables, but merely that they were pleased with the odour

of these fetid plants.

It is during night that the toads issue forth from their

sombre retreats. They also abandon them after the hot rains

of summer, and at such times they are often seen almost to

cover the surface of the earth in places where they were not

observed before. This has given rise to the same absurd

opinion concerning them which we have already noticed to

prevail concerning the frogs, namely, that they fell in rain

from tlie sky.

Toads live a long time without eating. They have been

known to remain shut up for years in walls, hollow trees, or

in the earth, without being able to get out, and without

losing life. In 1777? Herissant undertook some experiments

to ascertain the truth of facts of this kind, which might ap-

pear fabulous. He shut up three toads in sealed boxes in

plaster, and they were deposited in the Academy of Sciences.

At the end of eighteen months one of these toads was dead,

but the other two were still living. Nobody could doubt

the authenticity of this fact, yet the experiments were

severely criticized, as well as the observations which they

seemed to confirm. It was contended that the air must have

come to these animals through some imperceptible hole which

escaped the notice of the observer. Some probability, how-

ever, was given to this circumstance by some researches of

Dr. Edwards, published in 1817- He has observed that

toads, shut up totally in plaster, and absolutely deprived of
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air, lived for a great number of days, and much longer than

those which were forced to remain under water. This cer-

tainly is one of the most extraordinary phenomena which the

history of reptiles can furnish. It appears an exception to

the necessity of air, which is regarded as indispensable to the

life of all animals, and seems to break the chain which united

them under the most interesting relations of existence. It

appears, however, that the air evidently penetrated through

the plaster, as Dr. Edwards proved, for the toads perished

as soon as the plaster which enclosed them was placed under

water. The opponents of Herissant were therefore justified

to some degree in their scepticism. Still the fact of animals

existing so long under such circumstances, even with a little

air, is most surprising, and calculated to produce very

strange reflections. If these reptiles lived in this manner

longer than they would have done in the open dry air, the

reason is that they lost less by transpiration, and if they died

much later than they would have done in water, it was be-

cause the air certainly had some access to them.

We also find, on observation_, that toads, shut up for a

long time in solid masses, have the mouth filled with a sort

of mucous inembrane. M. Schneider has remarked that

frogs, during their hybernation, submerged in mud, had the

same part stuffed with mucus and mud.

With the toads the feet are seldom used in walking. They

all creep, and when surprised, do not seek safety in flight,

but stop suddenly, swell their body, render it hard and

elastic, distil from the tubercles on the skin a white and fetid

humour, shoot a peculiar fluid from the anus, and attempt

to bite. But their bite occasions no great inconvenience,

merely producing at times a slight inflammation.

The liquid ejaculated from the anus is not urine. It has

been supposed, but very erroneously, to be venomous. That

which oozes from the tubercles is equally harmless. It has

been pretended that when these liquids were deposited on
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vegetables, fruits, mushroons, &c., that they produced vomit-

ing. It appears certain, however, that when these fluids

have been swallowed, they have produced violent nausea,

and other unpleasant stomachic affections. This is not very

surprising, and may perhaps, be partly explained by the

association of ideas. M. Bosc, however, tells us, that if

during the heat of summer, any one, after having handled

the common toad, puts his hand to his nose, he will be trou-

bled with the same unpleasant symptoms. Schelhammer

relates an anecdote of a child, who had a severe pustulous

eruption, in consequence of another child having held a toad

for som.e minutes before its mouth.

The cutaneous fluid of the toads is yellowish, of an oily

consistence, capable of concretion by exposure to the air, and

of a very bitter, acrid, and caustic taste. Tincture of corona

solis it will turn red, of a deep hue, and it forms an emulsion

Avith water. It appears to contain an acid partly free, and

partly combined to a basis, which is a very bitter and fatty

substance, and an animal matter which has some analogy

with gelatine.

In the countries where the temperature is cold, the toads

pass the winter in the holes of rocks, often united in great

numbers. In the United States, they have been frequently

found thus benumbed by cold, in the same holes which were

occupied by rattlesnakes.

As soon as the warmth of spring begins to be felt, the

toads repair in crowds to the waters in their neighbourhood

for the purpose of engendering. The union of the male and

female subsists for a longer or shorter time according to the

season, from two, to upwards of twenty days. They then

croak perpetually, and the male repulses other males with his

hinder feet. When there are more males than females in one

marsh, they unite in numbers around a couple, and wait

until the female lays her eggs. When the eggs appear they

are fecundated by the male. They are then, in general.
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abandoned in the water. They form two chaplets, which

being joined together, would sometimes exceed forty feet in

length. In ten or twelve days after being laid, they acquire

a double volume. The small tadpoles issue from them to-

wards the twentieth day, and they acquire their gills in two

or three after.

It is commonly believed that the tadpoles of the toad, live

on the detritus of vegetables in the water. But M. Bosc,

from a series of observations, rather believes that they feed

on infusory animalculse, and the larvas of insects, &c.

The toads continue to reproduce only until the fourth

year. They probably live a long time, but nothing positive

is known on this subject. Some are observed to acquire

enormous dimensions.

They are capable of being tamed. Pennant relates that

at the residence of M. d'Arscolt, there was a toad, which had

established its domicile under a stair-case, and which had

grown so familiar, that every evening as soon as it perceived

light in the house, it raised its head, and seemed to ask to be

placed on a table, where it found its supper prepared, and

consisting of worms, flies, beetles, and other insects. It lived

in this manner six and thirty years, and finally died only in

consequence of an accident. It was of an enormous size.

The toads have been the subject of a great number of

fables, both ancient and modern. To their glance has been

attributed the power of charming both men and animals.

Toads have formed an ingredient in many magical composi-

tions, employed by persons in the country, who combine in

themselves the most happy union of ignorance, wickedness,

and superstition. These reptiles, however, are so far from

being hurtful and offensive, that they are incapable of self-

defence, and constantly become the prey of serpents, of pikes,

of storks, vultures, and a number of other animals.
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Toads die very quickly, when they are powdered with salt

or tobacco. It is also said that gardeners drive them from

their gardens, by burning old leather there.

There are few persons who would knowingly eat the flesh

of toads. Nevertheless, even at Paris, the thighs of these

animals are constantly sold for the thighs of frogs. In Africa

and America, they are habitually eaten by the negroes.

The old physicians employed this disgusting being in a

variety of pharmaceutical preparations. Dried and powdered,

the flesh was considered diuretic and diaphoretic. It was

prescribed living, as a topical application in cases of cepha-

lagia and epigastralgia. Macerated in oil, it was considered

detersive and anodyne. Ettmuller, Joel, Vallesnieri, and

many others, have left us curious details on this subject. It

is fortunate that we are now pretty well rid of all the rubbish

of remedies of this kind, which, like an useless and trouble-

some scaffolding, so long obstructed the entrance into the

sanctuary of medicine.

The common toad {rana bufo) is too well known to need

any external description, even if that had been omitted or left

deficient in the text. It usually sojourns in obscure and

sheltered places, and passes the winter in holes, which it hol-

lows for itself. It is found throughout Europe, is common

in this country, and abounds greatly in the neighbourhood

of Paris, where it is frequent in gardens. In March and

April it reproduces in the water, or otherwise ; the female

proceeds to the water, drawing the male with her. She pro-

duces small and innumerable eggs, united, by transparent

jelly, into two cords, often a hundred and thirty feet in

length, which the male draws after him with his hind feet.

The tadpole is blackish, and is remarkably small when it

loses its tail and gets its feet. The branchial aperture is on

the left side. Daudin tells us, in opposition to the opinion of
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almost all naturalists, and, indeed, to common observation,

that this toad shuns the water, and lays its eggs in places

near subterraneous sources.

The common toad walks slowly, and leaps but little. It

lives in general about fifteen y^ars, and produces at four

years of age. Its cry has some relation to the barking of a

dog. Sometimes, during the summer, it makes a feeble

croaking at the entrance of its hole, which it gives over as

soon as any one approaches.

The hufo calamita lives in the temperate regions of Europe,

and particularly in the mountains. It is common enough in

France. It undergoes all its metamorphoses in the water,

and afterwards inhabits dry places, the clefts of walls, the

holes of rocks, and passes the winter there in a lethargic state,

and sometimes in small numbers. In Saxony it is common in

the houses.

It lives on land, never leaps, but runs tolerably swift.

It climbs on walls and trees, to conceal itself in their holes

;

and to assist it in this sort of movement, it has two small

osseous tubercles under the palm of the hand. It never goes

to the water but for the purpose of reproduction, which takes

place in spring.

The cry of the male resembles that of the hyla viridis^

and is produced by means of a vesicle placed at the entrance

of the throat.

This batracian is said to shed a very strong odour of

gunpowder.

The brown toad {rana bombina), which leaps tolerably

well, sojourns, by preference, in the neighbourhood of fresh

and stagnant waters in the south of Europe. It sheds a very

strong odour of garlic when disturbed. The croaking of the

male resembles that of the green frog, and the female utters a

feeble grunting noise. Its eggs come from the body in a

single cord, but thicker than the two cords on which the

eggs of the common toad are strung. The tadpole has but
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one branchial aperture on the left side. It is slow in passing

to the perfect state, and grows very large before it loses its

tail and gets its hinder feet ; so that when it quits the tad-

pole envelope, it appears somewhat diminished in size. It is

eaten in some places, as if it were a fish.

M. de Lacepede considers as analogous to this species the

7'ana ridibunda of Pallas, which inhabits the waters of the

Volga and the Dural, near the Caspian Sea. Its cry resembles

a laugh, and its weight is sometimes half a pound.

The hufo ohstetricans is found throughout all France. It

was first figured and described by M. A. Brogniart. It is

never seen in the water, not even at the time of reproduction.

The male assists the female in getting rid of her eggs, which

are tolerably large, and about sixty in number. He attaches

them in packets on both his thighs by means of certain

threads of a glutinous matter. He carries them every where

with him, taking all the necessary care for their preservation.

This affords a rare example of paternal attention in this class

of animals.

At the end of some time, the eyes of the tadpole which

these eggs contain, are visible through their membranes, the

albuminous matter of which is more transparent and solid

than in the other species. When the young are about to be

excluded, the toad seeks out some stagnant water, and depo-

sits them there. They soon open, and the young animal

comes forth and swims immediately.

A species, called hufo spinosus by Daudin, in consequence

of its having certain tubercles terminated by an obtuse cor-

neous sort of spine, is found in France, and particularly in

mountainous situations. It seems probable that to it may be

referred all the observations made upon monstrous toads in

Europe.

This toad is never met with on the surface of the soil ; it

can only be procured by means of the plough, and the coun-

try people are persuaded that it never quits its retreat volun-
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tarily. Daudin suspects that it lays its e^gs in the earth,

in humid places, near the subterraneous sources of water.

The hufo musicus of Daudin is met with in Carolina, where

it lives in holes in the ground, never coming out until towards

evening or after rain. Its croaking is far from being musical,

as has been pretended—it is weak and disagreeable. Bertram,

however, tells us that in the early spring, when the toads

assemble together in great numbers, in ponds and canals,

they make a loud noise, which is not altogether devoid of

harmony. They leave the water after laying, and spread them-

selves over elevated grounds. Their young, when they have

undergone all their metamorphoses, are scarcely larger than a

grasshopper, and they proceed immediately from the water to

hop and walk on the dry land. They live on various insects.

For the species figured it may be sufficient to refer to the

text and table.

The genus Pipa, after the example of Laurenti, the Baron,

and M. Dumeril, is now constantly distinguished from the

toads by modern naturalists. The pipa of Surinam, which

is its type, is assuredly a most hideous reptile ; it is from

six to eight inches in length, and four or five in breadth

;

its skin is of a sombre brown, and thickly sown with

reddish tubercles ; on its thighs and sides, small warts are

visible, and its skin is folded and wrinkled.

The female, whose back is hollowed with a great number

of small cells, is more voluminous than the male ; the latter

has an enormous larynx made like an osseous triangular line,

within Avhich are two moveable bones, which have the power

of closing the entrance of the branchiae.

The pipa lives in the fresh waters of South America, and

sometimes in the obscure parts of houses, at Cayenne and

Surinam, whence it is named tedo and curucu. Accord-

ing to Seba, and Mademoiselle Merian, the negroes of the

colonies employ its flesh as food.
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This reptile has been long celebrated for the mode in

which it perpetuates its species, and in this respect has

become the object of research to some of the most distin-

guished naturalists of the last century.

It it now demonstrated that the female lays its eggs after

the manner of toads, but that the male, fastened on her back,

fecundates them, and then places them on the back of the

mother ; she then repairs to the water, where her skin swells,

and forms rounded alveoli, in which these eggs are lodged,

to be subsequently disclosed. At the moment of their birth,

the young have a membranous tail, before the fall of which

they do not quit their cell. They then have feet, and when

they have departed, the female, having rubbed the epidermis

from her back against some hard body, returns to land.

We now arrive at a genus, whose name has been celebrated

from antiquity, and embellished with the tints of fable in

all ages. It was on the fortunate soil of ancient Greece,

in the bosom of a wise and warlike nation, Avhose imagination,

favoured by a happy climate, exaggerated even the won-

ders of creative power, that the reputation of the Sala-

mander originated, and that an immortal and generally

adopted name was employed to characterize an obscure

reptile, which has usurped the most universal celebrity, and

is even still one of the objects of the curiosity of man.

This animal, which the rude inhabitants of other countries

regard as an object of terror, and, as a malevolent being,

abhor and proscribe, as an object not less disgusting than

dangerous, has formerly passed, and still passes in the eyes of

many persons, as being able to brave the violence of fire, the

most active of the elements, to escapefrom the force of its action,

and not only to come safe and sound out of the flames, but

even to extinguish them. However, after having furnished

so many emblems to the poet, more brilliant than faithful,

this little oviparous quadruped, once so highly privileged,







ORDER BATRACHIA. 465

has fallen into oblivion and contempt, so much so that the

interest which it really deserves to excite, is no longer taken

in it, since it has been despoiled of those attributes in which

it was so gratuitously invested. This is an evident proof

of the immense influence of the light of truth directed against

objects of arbitrary belief, or absurd conceptions. The

salamander has ceased to furnish similitudes, even to the

poets, and to be the emblem of deathless love, and death-

despising valour. This daughter of fire, with a body of ice,

whose origin was not less surprising than its power, which

owed its existence to the purest of elements, by which it

could not be consumed, which mountebanks had vaunted

as capable of arresting the progress of the most violent con-

flagrations, and authors have assumed as the basis of so

many interesting allegories, has dwindled down into a simple

batracian reptile of the second family of its order, and con-

stituting the type of a distinct genus. Such is the sad work

which our modern naturalists, sworn enemies of all fictions

but their own, have made with the ingenious and brilliant

fabrications of antiquity.

However, if time has dissipated the false glory of the

salamander, and refuted all its chimerical pretensions, it has

on the other hand accumulated very important facts in its

history, and advantageously substituted for a futile romance,

a series of interesting facts founded in truth.

The salamander was placed by Linnaeus among the lizards,

to which it has no relation, being destitute of claws, and a

heart with two auricles. Among the species of this genus,

which remain in the water only during their tadpole state, or

when they reproduce, and whose eggs exclude the young in

the oviductus, we shall notice the following

—

The Common Salamander, whose external description is

in the text, exhibits very important facts in its anatomy,

VOL. IX. 2 H



466 CLASS REPTILIA.

which cannot be passed over in silence, as they are highly

interesting in the study of the philosophy of nature.

The composition of the osseous cranium, resembles that of

frogs in the hinder and under part. But it differs from it

singularly in other respects. For example : it has no bone

forming a cincture in its anterior part ; as in the other

batracians, there are but two lateral occipital bones, but each

of them are intimately united to the part analogous to the

OS petrosum.

The cranium, almost cylindrical, is widened towards the

face, which represents a semi-circle, and behind by two

branches disposed crosswise, and containing the internal

ears.

As in the frogs, the vomeres are two in number. They

each give out a slender process, which like them supports the

palatine teeth. At the anterior and internal paries of the

orbit is a large membranous space.

There are two frontal bones, in the terrestrial Salamander,

which are articulated in front with the proper nasal bones,

and laterally with the anterior frontals.

The parietals flatted and wider behind, are also two in

number. The two occipital condyles are very much sepa-

rated from each other, and placed on each side of the occipital

foramen

.

The OS petrosum and the lateral occipital, are represented

by a single bone, to which are attached the pterygoidian, the

jugal, and the tympanic bones.

The external apertures of the nostrils are very much sepa-

rated, which is in consequence of the breadth of the ascend-

ing processes of the intermaxillaries. The canal of the nasal

fossae is very short. The dentary portion of the maxillary

bones is carried backwards, but does not join the pterygoid

or jugal bone. The latter placed transversely on the ptery-
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goid, is united only by a ligament to the posterior point of

the maxillary, and presents a facet for the articulation of the

jaw. The lachrymal bone is very small, and placed at the

external angle of the anterior frontal. The bones of the nose

form a vault above the nasal fossae, which have no lower

cornets.

The lower jaw, which is of a parabolical figure, exhibits a

true dentary bone, forming the symphysis with its congener,

and bearing teeth pretty nearly the same as in the majority

of the lizards. The remainder is composed in the adult

Salamanders of a single piece, which is double the length of

the preceding, at the lower half of the internal face, gives

out a coronoid crest behind, and bears the articular tubercle

which is intimately united to it by synostosis.

Both jaws are armed with numerous and small teeth.

There are fourteen vertebrae from the head to the sacrum,

and twenty-six to the tail, according to the Baron in the

Ossemens Fossiles ; about forty-two, according to MM. Carus

and Funk. The atlas is articulated to the head by two con-

cave faces, and with the axis by the lower face of its body,

concave also. But all the following vertebrae have the pos-

terior face of their body convex.

The articular processes of the dorsal vertebras are hori-

zontal, and united on each side by a crest, like a rectangular

roof with the lateral edges a little re-entering. Their spinous

processes are nothing but a simple ridge. The transverse

processes have at their summit two tubercles, which carry

the vestiges of ribs.

In the attachment of the pelvis to the spine, there are

numerous individual differences. Sometimes it is the fifteenth

vertebra, and sometimes the sixteenth, which supports this

part of the skeleton.

In front of the symphysis of the pubis, is a cartilage formed

2 H 2
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like a Y. ; it is embodied in the muscles, and seems in

some measure to represent the marsupial bones of the dil-

delphis.

Under the body of the caudal vertebrae, from the thir-

teenth, is observable a small transverse lamina directed ob-

liquely backwards, and pierced with a hole at its base.

There is but a mere vestige of the sternum, and it is more

membranous than cartilaginous. The ribs are so short, that

they seem to be mere transverse processes of the vertebras,

having but a single point of articulation on which they are

but triflingly moveable. These rudimentary bones are twelve

in number on each side.

The shoulder is very curious, from the prompt synostosis

of its three bones into a single one, which bears the glenoid

fossa on its posterior edge, sends towards the spine a quadri-

lateral lobe, widened above, which is the omoplate, and

furnishes to the breast a rounded disk, composed of the

clavicle and coracoid bone, separated by a suture.

This disk is constantly pierced by a small hole and sur-

rounded with a large cartilaginous plate of a crescent form,

which, under the breast, crosses with its congener.

The spinal edge of the omoplate is surmounted by a carti-

laginous appendage.

The scapulary head of the humerus is rounded. Below it

may be observed a compressed and obtuse tuberosity, and a

thick pointed process ; the first turned forward, and the

second backward. The two bones of the fore-arm are situated

one above the other.

The carpus is composed of five bones, and two cartilages,

all flat and angular. The metacarpus has four short bones,

flat, and contracted in their centre. The toes are only four :

the first has but one ossified phalanx, the third has three,

and the second and fourth have two each.
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The head of the femur is oval : at the internal face of the

neck of this bone, is a pointed process, in place of the tro-

chanter. Its tibial extremity is wide and flatted. On the

whole, it diifers but little from the humerus. The tibia, very

thick above, has a slender stem, tolerably long, and descends

lower than the fibula, which is equally thick. There are

nine bones in the tarsus, and five pieces in the metatarsus.

The muscles of the salamander have been described with

peculiar care by Dr. Funk ; but, to enter into any detailed

myology of this reptile in this place, would be totally beside

our purpose.

The brain of the salamander is so small, that it does not

equal the spinal marrow in diameter. This last is composed

of two nervous cords^ enveloped in a tight membrane, and

from which the spinal nerves spring out by roots, a little

more voluminous. The ganglionic nervous system is not

very accurately known.

The globe of the eye is pisciform. It is fixed in the orbit

by the optic nerve, and a peculiar muscle. The skin so com-

pletely covers it, that the cornea alone is visible. This,

according to the expression of Wurfi'bain, gives to the animal

mirum torvum et ohtusum vulhim.

There is neither lachrymal gland, nor vice lachrymales.

The sclerotica is irregular, and unequal in its thickness. The

cornea is very transparent. The chorioid is black. The

ciliary ligament is small and narrow. The iris and pupil

exhibit no remarkable peculiarity. The chrystallina is large

and compressed, and has a hard and spherical nucleus for its

centre, as in fishes.

The organ of touch does not appear to possess any great

delicacy. That of smell, on the contrary, is greatly deve-

loped. The olfactory nerves are spread in a mucous, grey,

vascular membrane, which lines the conical nostrils.

The tongue of the salamander is short and thick. It is
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fixed on a particular bone, which does not allow it much

power of moving. It is supplied from certain mucous cells,

with an abundant viscosity.

The apparatus of hearing seems to differ but little from that

of chondropterygian and branchiostegous fishes. Under the skin

and muscles is found, in the temporal region, a cartilaginous

operculum, not rounded, but rhomboidal, and encased in a

separate osseous piece. More deeply is a cavity, invested

with a greyish pulp, in which is a kind of lodge for a rudi-

mentary small bone of the tympanum. This is white, soft

and chalky, and effervesces with acids. Still more deeply

is situated the first cavity of the vestibulum, which communi-

cates with the mastoidian cell, then come the three semicir-

cular canals, and, finally, two labyrinthian cavities, one of

which is internal and elliptical.

The heart of this reptile is enclosed in a peculiar pericar-

dium. It is more or less globular, and has but a single

auricle, and a single ventricle. Its colour is red. A large

vena cava, which receives the blood of the pulmonary veins,

opens into the auricle, the parietes of which are much less

thick than those of the ventricle, which gives rise to the

aorta. The lymphatic system is but little known.

The lungs are convergent in front, and divergent behind.

They are composed of small membranaceous cellular sacs,

which are often secondarily divided by incomplete partitions,

communicating one with another. They receive the air

through a short and narrow trachea.

The liver is situated towards the middle of the body, not

far from the point of the heart. It almost covers the lungs.

It is convex externally, and concave within, and its figure is

that of an irregular trapezoid. It is suspended in the thoraco-

abdominal cavity, by a double fold of the peritoneum.

The bile is green, acrid, and bitter. The kidneys, situated

on each side of the vertebral column, are narix)w in front, but
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more voluminous behind. Their colour is a deep red. There

appear to be no ureters.

The skin of the terrestrial salamander is coriaceous, firm,

and yet fine and smooth, and covered with a semi-transparent

epithelium. Some lenticular cells pour vipon its surface a

milky bitter, and acrid humour, which would seem to have

given rise to the fable of the salamander being able to resist

fire. According to Lacepede, its taste is so caustic, that a

drop of it coming in contact with the tongue, produces a sen-

sation of burning.

There is no oesophagus, properly speaking, in the salaman-

der. The pharynx degenerates, insensibly, into a fusiform

stomach, whose cavity is smooth, and provided with cells for

the secretion of mucus.

Certain masses of an adipose, and, as it were, oily tissue, of

a yellow colour, have been found in the body of this reptile,

and have been supposed to minister to the nutrition of the

animal during its winter slumbers. But this is very far

from being demonstrated. Reproduction in the salamander

seems to resemble that of fishes.

The terrestrial salamander is found in France, in Germany,

and even sometimes in very high latitudes. It is also found

in the southern parts of Europe.

It takes up its abode in the humid earth, in the tufted

woods of high mountains, in ditches and shady places, under

stones and the roots of trees, in hedges, by the banks of

streams, in subterraneous caverns, and ruined buildings.

Though generally feared, it is by no means dangerous. The

milky fluid which exudes from its skin, and which it some-

times shoots to the distance of several inches, though nause-

ous, acrid, and, according to Gesner, even depilatory, is fatal

only to very small animals. This humour, however, doubt-

less was the cause of a general proscription of the salamander.

According to Pliny, by infecting with its poison all the vegc-
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tables of a vast extent of territory, this reptile could produce

death to entire nations !

It is almost unnecessary to repeat now, that there is not the

slightest foundation for the story of this animal being able to

resist the action of fire.

If the salamander be struck, it raises its tail, and seems

affected by catalepsy. It seldom quits the hole where it

makes its habitual residence. It passes its life in general

under ground. During summer, it dreads the- heat of the

sun, and seldom ventures forth, except in rainy seasons, or by

night. Its walk is slow and heavy. It is stupid, and

totally destitute of courage, never braving danger, as has

been pretended. It is true, indeed, that it does not seem to

perceive the approach of peril, against which it advances

blindly, without deviating from its route ; but this is mere

stupidity, not courage.

It lives on flies, worms, young snails, scarabei, earth-worms,

&c. It also eats humus.

Though very tenacious of life, it falls rapidly into con-

vulsions, if it be steeped in vinegar, or sprinkled with salt.

The perceptive powers of this reptile seem to be remark-

ably dull. It shews no dread of the presence of man, or of

animals stronger than itself. Other animals, however, seem

to have an instinctive horror of it. Its bite is perfectly harm-

less, though Matthioli has declared it to be equally mortal

with that of the viper—an atrocious absurdity.

The salamander utters no cry. On being thrown into the

water, it tries immediately to get out again, and comes every

moment to the surface to respire. When on the ground, it

frequently rolls itself into a spiral.

It appears, according to the authority of Gesner, that in

countries too much elevated in latitude, the salamanders pass

the winter in a sort of burroAv under ground, where numbers

of them are to be found, assembled, and intertwisted together.
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The salamander, like the viper, is ovoviparous. The
eggs open in the oviducts, and the young come forth fully-

formed. The latter, whose tail is compressed vertically, are

folded in two, to the number of from eight to twenty in each

of the five oviducts, where they are nourished by a peculiar

fluid, and from which they do not come until they have gone

through all their metamorphoses, that is, have lost their gills,

and acquired their feet. Then they are deposited near

marshes, to the number of forty, and even sometimes fifty at

a time. Their colour is an uniform black.

Nothing is more erroneous than the opinion that the terres-

trial salamander is destitute of sex, and that each individual

is capable of self-reproduction,

There are some varieties of the terrestrial salamander. One

remarkable one was described by Thunburg in the Memoirs

of the Academy of Stockholm, in 17875 under the name of

Lizard of Japan. It inhabits the island of Riphon, one of

the largest of that empire. Its colour is black, varied with

irregular white spots. The natives attribute to it the same

medical properties as to the skink, and consider its flesh as a

powerful stimulant and an energetic remedy. The shops in

the neighbourhood of Jeddo are consequently filled with sala-

manders of this kind, suspended to the ceilings, and dried.

With respect to the divisions of the Aquatic Salaman-

ders, we have but few observations to make. They are ex-

ternally distinguished from the land salamanders by having

a compressed, not a rounded tail ; but in all the main points

of anatomical conformation, they agree. They have been

rendered celebrated by the experiments of Spallanzani

on their astonishing faculty of reproducing parts which have

been removed, and those, too, with all their peculiar bones,

muscles, vessels, &c. They have been caught in the ice, and

remained there a long time without perishing. The eggs

are fecundated by the males in the water, and come forth in
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long chaplets. The young preserve their gills for a longer or

or shorter time, and the colours of these animals change ac-

cording to age, sex, and season.

The S. Marmorata, Latreille, attains to the length of

eight or nine inches. It is found abundantly in the southern

parts of France, the neighbourhood of Montpellier, Fon-

tainbleau, &c. It lives habitually in the water, but some-

times quits it in the evening, or when the weather is hot or

stormy. It sheds rather a foetid odour, and passes the winter

in the holes of rotten trees.

There are many more of these salamanders ; but it would

be wholly unproductive of interest to our readers to take up

any more time concerning them.

The genus Amphtuma has been re-established by our

author. It cannot be passed over in this place without a few

observations.

In 18S2, Dr. Mitchill sent to the administration of the

Museum of Natural History in Paris a very exact description

of the animal which forms the type of this genus. In the

course of the same year, another description was given of it

in a number of " The Medical Recorder," under the name

of chrysodonta larvcEformis. Its external character and con-

formation, have also been very correctly given by Dr. Harlan

in the third volume of the Journal of the Academy of

Sciences of Philadelphia, and in the number for June, 1825,

of the Annals of the Lyceum of Natural History of New
York. The Doctor also gives two excellent figures of this

animal.

From all these descriptions, and from the osteological re-

searches of the Baron on the siren and amphiuma, we must

be convinced how erroneous is the opinion that these two

reptiles are only individuals of different ages, but of the

same species.

The amphiuma means of Garden, to which our author
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would apply the name amphiuma didactyhtm, has the body

elongated and cylindrical ; the head depressed and obtuse

;

the tail compressed, pointed, trenchant above, and rounded

underneath. The nostrils are pierced at the end of the

muzzle ; the eyes lateral, round, small, and without lids ;

the lips slender. The teeth are conical, pointed, a little

arched, and crowded one against the other ; the tongue is not

very apparent. The fore feet are formed like tentacula ; the

toes are only two in number on all the feet.

This whole animal is covered with a smooth skin, present-

ing no other inequalities than the folds of the sides, and some

granulations on the head. It is of a blackish grey above,

and pale underneath, without spot or stripe. It varies in

length from six inches to two feet.

This reptile inhabits ponds in the neighbourhood of New
Orleans, in Florida, Georgia, and South Carolina. It is

sometimes found sunk in mud, two or three feet deep, and

concealed like an earthworm. A great number of indivi-

duals we're thus found in hollowing a ditch near Pensacola.

It can also exist for some time on land. The negroes of

these colonies call it the Serpent of Congo, and dread it, but

without reason, as being venomous.

The amphiuma tridactylum of our author is a new

species, differing from the preceding only in the number of

its toes.

We insert figures of Dr. Harlan"'s two genera, Menopoma

without external gills, and Menobranchus with them, as

also of the Axolotl, for the specific descriptions of which we

refer to the text and table.

The animal which has given rise to the establishment of

the genus Proteus, is a being of a very extraordinary kind,

having much analogy with the larvae of the salamanders,

while they are yet provided with their gills. The knowledge

of it is owing to the Baron de Zois, a gentleman of Carniola,
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a country where the proteus is sometimes seen during the

exundations of the subterraneous lakes, a phenomenon of a

very peculiar character in that region. From the individuals

collected by that enlightened cultivator of natural science,

Laurenti and Scopoli drew the descriptions which first made

this reptile known, without, however, giving entire satisfac-

tion to naturalists by their details.

The proteus anguinus of Laurenti, si7'en anguina of

Schneider, is about a foot in length, and of the thickness of

one''s finger. Its tail is compressed vertically. Besides the

internal lungs, it has three gills on each side of a coral red

colour, formed like feathery tufts, and which it seems to

preserve all its life. It has teeth in both jaws. The eye,

which is excessively small, is concealed by teguments, like

that of the asphalax. Its ear, covered by flesh, has in that

respect much analogy with that of the salamanders. Its skin

is smooth, whitish, and mucous.

For a long time it was believed that the lakes of the en-

virons of Sittich, in Lower Carniola, constituted the sole

habitat of the proteus. But within these some years past,

discoveries have been made in the grotto of Adelsberg, on the

high road from Trieste to Vienna, which have set naturalists

to examine this subject anew with assiduity and success.

Hermann, Schneider, and some other writers have ima-

gined that the proteus was only a reptile in the larva state,

but in the entire district which it inhabits no salamander is

known from which it could possibly proceed, nor any with the

true larva of which we are not perfectly acquainted.

The proteus walks but slowly, but swims extremely well,

and utters a feeble sort of sound, like the noise made by the

piston of a syringe. It possesses some vestige of a larynx.

Between its gills there are holes which penetrate into the

back part of the mouth. The liver is divided into three

lobes, and proceeds from the thorax to the pelvis. The gall
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bladder is very ample. In the stomach of one of these ani-

mals, which is very thick and coriaceous, was found a small

shell-molluscum, which indicates the species of nutriment on

which this reptile lived, although it could not be brought to

eat any thing in a state of captivity. There succeeds to the

stomach a narrow intestine, which makes three folds before

it terminates at the rectum. The heart, situated between the

fore-feet, has but a single ventricle and auricle, and the

lungs similar to those of the salamanders, have the form of

simple and slender tubes, each terminated by a vesiculary

dilatation. The spleen and pancreas are long and narrow,

and the kidneys very long and narrow in front, widen to-

wards the anus, into which they open. M. de Schreibers

thinks that he has recognized some traces of ovaria.

The skeleton of the proteus resembles that of the sala-

manders, except that it has many more vertebrae, and fewer

rudiments of ribs. But the osseous head is totally different

from theirs in its general conformation, and approximates to

that of the siren in a very marked manner. It is provided

only with pterygoidean bones, and is without crest, and alto-

gether more depressed than the cranium of the siren. The

parietals also advance less to the side of the frontals, which

occupy a longer and wider space in proportion. The orbitals

and the ossa petrosa are also much less elevated. The nasal

bones are mere rudiments, and slide between the intermax-

illaries, which have long ascending processes, and the edge

of which is armed with a range of eight or ten teeth.

Behind these intermaxillary teeth a parallel range is ob-

served, which may be supposed to belong to the vomeres.

These last have each twenty-four small teeth, and are conti-

nued back, with an osseous branch also furnished with some

teeth. This proceeds to attach itself to the internal edge of

the tympanic bone, having a void between it and the basis of

the cranium. There are neither maxillary nor palatine bones.
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All the under part of the cranium is flat, and formed by

a single sphenoid. There are but two tympanic bones, two

petrous portions, and two occipitals, and the fenestra ovalis

is entirely pierced in the petrosum.

The nostrils, without any osseous envelope, externally or

underneath, penetrate into the mouth under the lower lip.

The under jaw has its dentary edge furnished with teeth.

Its coronoid apophysis strongly marked, gives attachment to

a crotaphite muscle, which passes over the pterygoidean bone,

and produces the swelled appearance of the head.

Between the head and pelvis are thirty vertebra, and

twenty-five from the pelvis to the end of the tail. All, ex-

cept the very last, are well ossified, and articulated as in the

first by concave faces filled with cartilage.

On each side, from the second vertebra, are seven rudi-

ments of ribs, very small, and the head of which is not

divided.

Except the neck of the omoplate, all the rest of the

shoulder is cartilaginous. The pericardium is enveloped by a

cartilage, which might almost pass for the remains of a sternum.

The pelvis is still less ossified than the shoulder, and the

bones of the feet which are very small and slender, have

cartilaginous extremities.

We shall conclude this account of the reptiles with a few

brief remarks, on the generic peculiaries of the Siren.

This animal, of which the species lacertina attains the

length of more than three feet, is of the number of those

beings, which seem peculiarly formed to set classification at

defiance, and which are distinguished in the Animal King^^

dom, for the anomalies of their organization. It inhabits the

marshes of Carolina, and especially those devoted to the cul-

ture of rice, where it lives on earth-worms, insects, young

mollusca, &c., at least according to the report of professor

.Barton, who denies it the faculty of devouring serpents. It
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was in 1765-6, that Dr. Garden first introduced the Siren to

the notice of the scientific world, having sent both description

and individuals to Linnaeus, and our countryman Ellis.

The learned Swede, believing with Garden, that this

animal never changed its form, created for it a peculiar order

of amphibia, which he termed meantes. But many other

naturalists of note even to a recent period, maintained that

the lacertlna of Linnseus, was not a perfect animal, but

merely the larva of some batracian reptile, more or less re-

sembling an unknown salamander, which, in the course of

age, would necessarily lose the external gills by which it was

characterized. Such was the opinion of Pallas, of Hermann,

of Schneider, and of Lacepede. Camper, in which he was

followed by Gmelin, went even so far as to make a fish of it,

of the eel genus.

Our author has established on anatomical grounds, that

the Siren is the type of a separate genus, whose osseous frame

differs totally from that of the salamanders ; that this reptile

could never have hind feet or lose its gills ; that it was

consequently a true amphihium, respiring as it pleased, for

its whole life, either in the water, with gills, or in the air with

lungs. These deductions, first published in 1807, have been

fully confirmed by time.

From the correspondence of Garden, with Linnaeus, and

with Ellis, it appeared that the American physician had seen

sirens, whose size varied from four inches to three feet and

a half, all equally provided with gills, and propagating,

without losing them.

All travellers, and all naturalists of the New World, par-

ticularly Barton, have confirmed the facts announced by

Garden ; Messrs. Say, Harlan, Mitchill, and Green, have

published interesting notes on the siren, or on the singular

reptiles which approximate to it. Many sirens of all sizes

have been sent into Europe, always with gills and without
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any appearance of hinder feet ; yet M. Rusconi, a learned

physician of Milan, has raised doubts concerning all these

testimonies, and thinks that the siren undergoes metamor-

phosis, because he was informed by a German traveller, that

he saw at the Museum of the College of Surgeons in this

metropolis, a siren with its four feet, and without any gills.

This assertion certainly deserves the reproach of levity ;

this pretended adult siren was known a long time ago, and had

not escaped the investigating eye of Garden, and was in fact,

the amphiuma means, which we have already described.

The simultaneous existence of a larynx, and trachea,

with a branchial apparatus not only permanent, but perfectly

ossified in most of its parts, is a peculiarity of high importance

in comparative anatomy. This is exhibited in the siren. It also

contributes to prove what has been advanced by M. Cuvier

with respect to frogs and salamanders, namely, that the

branchial apparatus is nothing more than a mere complicated

hyoid bone, and not a combination of pieces from the sternum

and larynx.

Though it greatly approaches the salamanders and the

proteus, the siren nevertheless differs from them in a great

number of internal characters. Its head has neither the

same general conformation, nor the same proportions between

its parts ; the muzzle is very narrow in front, in consequence

of the extreme reduction of the maxillaries, which consist

only in a very small osseous nucleus ; behind is observable

an occipital crest which predominates over the petrous por-

tions and the parietals.

The pieces which compose the lower jaw, are not trans-

verse, but are directed obliquely forwards. The inter-

maxillary bones have no teeth, but their trenchant edge, as

well as that of the lower jaw, is furnished with an almost

corneous sheath, which is easily detached from the gum.

The cavity of the nasal fossa is covered underneath, with
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a simple fibrous membrane ; their internal orifice is on each

side, near the commissure of the lips between the lip and

the palatine teeth ; there is neither mastoidean, pterygoidean,

jugal, upper occipital, nor basilary bone.

In the palate under the anterior and lateral portions of the

sphenoid and the orbital bones, are seen two thin plates all

bristling with crooked teeth, and which might be taken for

vestiges of vomeres or palatines, or of palatines and ptery-

goideans. The first of these plates has from six to seven

ranges of these teeth, while the smallest has but four.

The hyoid bone of the siren is the same as that of the

larva of the salamander, but very much ossified in many of

its parts.

The bones of the carpus are cartilaginous.

The vertebrae are more numerous than those of the sala-

mander, and diff*erently figured ; their bodies, which corres-

pond by concave faces, are united by cartilages formed like a

double cone, as in fish. There are but eight pairs of ribs.

The eye is very small, and the ear concealed.
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