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LETTER OF TRAI^SMITTAL.

Philadelphia, February 18, 1887.

Dear Sir : I have the honor to present to you for publication among
the Bulletins of the United States National Museum the manuscript of

a general work on the Batrachia of aSTorth America. It embraces the

results of a thorough study of the characters of the species, with their

variations, which has been rendered effective by the very full collection

contained in the National Museum, and which this work thus illustrates.

Besides this descriptive part, I have presented the results of a thorough

study of the osteology of the class, based on the material contained in

various museums of the United States and Europe. I have expressed

these results largely in systematic form, in the belief that descriptive

zoology will never be complete until the structure is exhausted in fur-

nishing definitions. Wherever practicable, reference is made to the

relations between the extinct and living forms.

I have been greatly indebted to you for the use of the manuscript

prepared by yourself and Dr. Girard many years ago with such a pub-

lication as the present one in view. Of the descriptions of the fifty-three

Urodela, nineteen are from your pen, and of the forty-seven Salientia,

twenty-one are the work of yourself and Dr. Girard. This has materally

lightened my labor, the only additional work necessary to these descrip-

tions being such as increase of material has required. In the same way
the figures of the external characters of the Urodela of which your de-

scriptions appear in the text, were prepared under your direction, and

the drawings of the crania of the same Urodela were partially prepared

at the same time, and have been completed by myself, now appearing

for the first time. The other drawings were made by myself, excepting

some which are credited to others at the proper places.

Besides the collection of specimens in alcohol, the collection of skele-

tons prepared by yourself, and now part of the National Museum, has

been of the greatest service in the preparation of this work and of the

various papers by myself which have preceded it.

I am, with much respect, yours, truly.

E. D. Cope.
Prof. S. F. Baird,

Secretary of the Smithsonian Institution.
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THE BATRACHIA OF NORTH AMERICA.

BATRACHIA.
Bongniart, 1800, Amphibia Latreille, 1825 (not of Linnseus 1766).

GENERAL CHARACTERS.

Vertebrata with a distinct coracoid element of the scapular arch and
with an os quadratum. The limbs consist of a single proximal element,

two propodials (sometimes united), a carpus and tarsus, metapodials,

and phalanges. The cartilage of the basis-cranii unossified (except some-

times a basioccipital ossification), but supported by the single mem-
brane bone, the parasphenoid ; vertebral column consisting entirely or

in part of intercentra. Stapes present.

Brain with the cerebellum small, and the mesencephalon smaller than

the prosencephalon ("hemispheres"); the latter with the ventricles on

the inner side of their principal mass.

Heart with three chambers, two auricles, and a ventricle. Three or

four aorta bows on each side. Lungs always present.

Gall-bladder and urinary bladder present ; oviducts entirely distinct,

and opening by fontanelles into the abdominal cavity at a distance from
the ovaries. Eeproductive, renal, and digestive products discharged

into a cloaca. Male without distinct intromittent organ.

In development the embrj'onic life is prolonged during a period of

freedom subsequent to leaving the egg, constituting a larval stage.

During this period the young is branchiferous and generally aquatic in

its habits, i^o amnion nor allantois. Segmentation of the yolk complete

or holoblastic.

GENERAL ANATOMY.

The auditory organs resemble those of other terrestrial vertebrata,

and differ from those of fishes, in the presence of a fenestra ovalis of

the internal ear, which is closed by a stapes. The other ear bones or

their equivalents are fused at an early stage of growth with the sus-

pensorial cartilage of the lower jaw (Parker). There are three semi-

circular canals, but the helix is represented only by a diverticulum of

the sacculus.

The hyoid apparatus is less complicated than that of the JMsces, and
more so than that of the vertebrate classes above them in the series.
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There are always a distinct so-called ceratohyal ; one or more axial ele -

ments or basibranchials, and lateral pieces, or ceratobranchials. There

is no glossohyal. Further than this nothing can be said of the class,

as the orders differ among themselves in the details.

In the carpus and tarsus there is always an os centrale, except in the

tarsus of the Salientia. In the extinct Carboniferous genera Eryops^

and Archegosaurus,^ there are two centralia in each foot {pes of Eryoj)s

unknown). The intermedium is either present or fused with one of the

adjacent bones of the first row. There is a series of carpalia and of

tarsalia, giving attachment to the metapodials, whose number and con-

dition differ in the different families. The number of digits is generally

not more than four in front and five behind. There is very often a rudi-

meutal thumb on the anterior foot in the Salientia, and in the extinct

rhachitomous genus Eryops there are five well-developed digits on the

manus. (Plate 45, fig. I.) In the Salientia there is often a rudimental

sixth toe internal to the hallux. (Plate 67-8.)

The shoulder-girdle is not connected with the skull in the Batrachia,

excepting in the genus Hemisus. There is a large supra- scapula. The
osseous coracoid is of various proportions, and it has various cartilagi-

nous extensions, as epicoracoid and procoracoid. These are ossified in

some of the extinct forms. There is much variety in the pieces which

occupy the middle line of the scapular arch. The orders may be ar-

ranged as follows on this basis

:

An episternum and no sternum : Ganocepliala, Ehachitomi, Emiolomeri, Stegocephali.

An omosternum and sternum ; no episternum, Salientia. No median sternal elements

:

Trachystoniata, Froteida, Urodela (except Trematodera)

.

The pelvis is always furnished with an ilium, but the pubis is want-

ing or represented by rudiments, except in the extinct forms, where it

is present. The ischium is primitively an undivided cartilaginous plate.

No obturator foramen. There are some characters which are common
fo all or nearly all Batrachia, but which may be found on further knowl-

edge of the extinct forms not to have been always present. One of

these is the continuity or fixed articulation of the quadrate cartilage

or bone with the skull. The proximal part of this bone is intercalated

between the squamosal and exoccipital, and the pterygoid when present,

so as to present only its distal extremity free. In the Salientia it is an
insignificant element, being generally cartilaginous.

The vomeropalatine bones are always double, except where wanting,

which is only the case in the Trachystomata. They are nearly always

dentigerous.

The orbitosphenoid bone is always well developed.

In the existing orders the atlas is undivided. I have ijut forth the

hypothesis^ that the vertebral bodies in the existing and most of the

> Cope, American Naturalist, 1888, p. 436.

^Baur, Carpus u. Tarsus der Vertebrateu, 1887, Batrachia, pp. 6-12.

^On the Ihtercentrum of the Terrestrial Vertebrata, Transac. Amer Philosoph.

See, 1886, p. 243.
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extinct orders of Batrachia are not the centra of the higher vertebrata^

but are iuterceutra, which are occasionally seen in the higher vertebrates

in a rudimeutal condition. This is especially the case in the remark-

able saurian of New Zealand, the Sphenodon, and in the extinct order

of the Theromora. Owen has shown that the intercentra exist also in

the mole. I have given the following reasons for this view

:

1. The intercentra are very large in the Ganocephala and Ehachi-

tomi.

2. They support the neural arch in the Embolomeri.

3. They are not rudimental in existing Batrachia,

4. The chevron bones, which originate from the intercentra of Eep-

tilia, are continua with the caudal vertebral bodies in Batrachia.

5. The ribs, which originate from the intercentral cartilages in Eep-

tilia^ originate from the vertebral bodies of Batrachia.

The paleontology of the Batrachia and Eeptilia shows that the order

Embolomeri is the only one with complete vertebral bodies, and so

probably gave origin to the reptiles ; while the intercentra in some
Batrachians become so connected with the neural arches as to lead to the

belief that they become the vertebral bodies of later forms of the class

which have descended from them.

In all the orders, genera with well-developed anterior limbs display

well-developed distal condyles of the humerus. They are better de-

veloped than in any order of reptiles, with the exception of the Thero-

mora.

With regard to the cranial nerves, it is to be remarked that the latera-

lis branch of the vagus is present, as in fishes ; also that the glossopha-

ryngeal is united with the vagus. In the Urodela the uervus facialis is

distinct from the trigeminus (Fig. 1), but in the Salientia they are

united. (Plate 43.)

r.nas.

glph^vag.
rZal.sup. r.intest

T.TTUXOC^

riatin^

Fig. 1. Diagram of chondrocranium and cranial nerves of Salamandra, side view (from Wiedersheim).

In the muscular system the Batrachia differ from the fishes in the
modifications which partially take the place of the myocommata, and
the development of the muscles of the limbs and their extension on
the dorsal and ventral surfaces of the body. Myocommata persist in.
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the caudal regions of all the tailed orders, and are transient in the

tails of the larvae of the Salientia. Eemaius of the same are seen in the

segmented dorsal muscles of the TJro-

dela, and the segmented median ven-

tral, or pubosternal muscles of the

tailed and tailless orders. Between
these median series of muscles extend

two layers, which support the sides

of the body cavity, the external and

internal oblique. In the Urodela the

external oblique is divided up at the

superior border into separate heads,

each of which arises from the extrem-

ity of a rib. Between the ribs is a

band of narrow longitudinal mus-

cles—theiutercostals—which are par-

allel to the dorsal muscles. Owing
to the modification of the skeleton

the dorsal muscles in the Salientia

are much modified, and form chev-

rons with the apex posterior. The
limb muscles are much like those of

higher vertebrata.

The heart of the Batrachia pos-

sesses three chambers, two auricles and one ventricle, and there is a

sinus venosus at the entrance of the vena cava. The bulbus arteriosus

is not muscular, and has a longitudinal valve or partial septum, or is

completely divided into two in the Proteida. In the Urodela there are

four aortic branches on each side, which are in the larval state branchial

arteries. As many veins return from the branchiae and unite above the

heart to form the aorta. In development to maturity the arteries be-

come connected with the veins by longitudinal vessels, the ductus botalli,

which complete the "aorta bows" where the branchial system disap-

pears. The first and last of these arches become subordinate, and
the intermediate on each side function as " aorta roots," whose union

forms the aorta. The carotid artery is a continuation of the ductus

botalli eonnecting the first and second bows, and the last bow is modi-

fied into the pulmonary vein. In the Proteida and Trachystomata

three aorta bows remain on each side, and the branchial arteries and
veins persist. In the Salientia three aorta bows remain, but the second

on each side only form the aorta, the first and last forming the carotid

artery and pulmonary vein.

The venous system consists primitively, as in other vertebrata, of

two anterior and two posterior cardinal veins, which unite on each side

into a single transverse vessel, the Ductus cuvieri, which empties into

the sinus venosus. Subsequently two other pairs of longitudinal veins

Fig. 2. Diagram of chondrocranium and cranial

nerves of Salamandra, from below (from Wie-

dersheim)

.
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arise parallel to the cardinal veins, and empty into the anterior cardi-

nals on each side, in front of the Ductus cuvierl. These are the verte-

bral veins. The portion of the posterior cardinals between the Ductus

cuvieri and the kidney disappears, so that what remains of the pos-

terior cardinals are only renales advehentes. The anterior cardinals

become the jugulars. The principal posterior vein is the vena cava pos-

terior, which is median, and consists originally of the renales revehentes

from the kidney. It receives the hepatic vein before emptying into the

sin us venosus. The iliac veins pass directly into the kidney after re-

ceiving the V. caudaUs.

The lymph cavities of the body in the Batrachia are extensive. This

is especially the case with the Salientia, where the skin is loosely at-

tached, and incloses large spaces immediately below it. The lymphatic

vessels from the digestive system open into these cavities. The ves-

sels also empty into the veins, and present at such jjoints enlargements

which contract rhythmically, and are known as " lymph-hearts." They
are situated in the sacral region, one on each side, in the tailed forms,

while an additional pair is present in the scapular region in the Sali-

entia.

The reproductive and urinary systems are closely connected in the

Batrachia, and must be treated of together. Both discharge their con-

tents into the alimentary canal, forming a cloaca, Their structure is

best understood by reference to that of the sharks. In these fishes a

primitive longitudinal vessel on each side of the dorsum of the abdom-

inal cavity sends branches to the outer side, which there form convo-

luted lobules, the primitive kidney. In the Batrachia this longitudinal

or archinephric duct divides longitudinally, and the inner portion re-

mains as the Miillerian duct. This becomes the oviduct of the. female.

The external half with its series of branches becomes the urogenital

duct. The testes and ovaries are developed independently external to

the kidneys, and the former send their efferent ducts directly into the

latter. The ovaries discharge the eggs into the abdominal cavity,

whence they pass into the oviducts by the free open extremities of the

latter, and are thence ejected by the anus, after receiving a covering

of albumen. The male organ homologous with the Miillerian duct is

of reduced size in all the Salientia except the Ean^e and allies, where it

is aborted. It has been shown, however, to persist in our Bana virens.

In the Urodela the vasa deferentia pass through the kidney and enter

the genitoiirinary duct, and so into the cloaca ; but in the Salientia the

efferent ducts of the kidney collect themselves into a separate tube or

ureter, which, however, joins the single vas deferens before entering

the cloaca. But the Discoglossidae agree with the Urodela in this, as

in several other respects. A urinary bladder is always present in the

Batrachia. The testes are single on each side in the Salientia ;
there

are several in the Urodela, especially in the Cseciliidpe. The penis is

wanting. Impregnation is accomplished by copulation in the Urodela,
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but in the Salientia the spermatozooids are discharged on the ova after

leaving the body of the female. (Plates 18, 19, 32, 42.)

The alimentary canal in the Batrachia is simple, since it is not highly

specialized into distinct parts. The liver is large and is divided into a

varying number of lobes, which are especially numerous, and arranged

like a roll of coins in the Creciliidse. The gall-bladder and pancreas

are present. The teeth are not implanted in alveolse, and are in the

recent forms more or less pleurodont.

LARVAL CHARACTERS.

In the course of the growth of a batrachian there is always a period

which follows the freedom of the embryo, in which there are structures

for securing respiration in the water. These gills differ from those of

fishes, in that the fringes in which the blood is aerated stand on fleshy

processes of the branchial arches, and not directly on the arches them-

selves. Similar structures are found in the preliminary stages of

some fishes. During this stage the tail is more or less modified as a

swimming organ, and the condition of the skull differs materially in

character from that of the adult. In the tailless or anurous Batrachia

the limbs do not appear until this period has nearly closed, while in

the tailed or urodele order the limbs appear almost immediately after

the gills. Besides these transitional characters, theUrodela possess in

their early larval condition a long process in front of the first gill on

each side, which is termed a balancer. This remains in a few abnormal

cases in salamanders, but is permanent in the suborder of the caecil-

ians or worm-like Batrachia. A similar process exists in the larva of

the frogs of the genus Xenopus^ which resembles superficially a siluroid

fish ; but in the Salientia generally the balancers are wanting.

The gills in the Salientia (frogs, toads, etc.) are soon concealed by a

growth of the skin, which leaves a small orifice for the discharge of

water from the pharyngeal cavity. In one group of these animals this

opening is on the middle line below, but in the great majority it is

single and is situated on the left side.

The changes undergone by the skull in the metamorphosis are much
more important in the Salientia than in any other order, and are treated

of under the head of that order.

The eggs of Batrachia are always deposited in the water or in damp
places. In a few instances the young do not seek the water, and in

one species {Salamandra atra) they are born free from the egg.

Under the head of the Salientia will be found a table of the various

modes in which the eggs and larvae of those animals are deposited and

cared for prior to maturity.

Under the respective orders the descriptions of their characteristic

peculiarities of development will be found. (Plates 30, 44, 78.)
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CLASSIFICATION.

There are several orders of Batrachia, aud they display remarkable
diversities of skeletal structure. For the better understanding of these

I give the following table of their principal definitions :i

I. Basioccipital, supraoccipital, intercalary,'^ and supratemporal bones present. Pro-

podial bones distinct.

a. One cotyloid occipital condyle.

Vertebral centra replaced by one basal and two lateral elements

with one neural arch Ganocephala.

aa. Two occipital condyles.

Vertebral bodies, including atlas, segmented, one set of segments

together supporting one arch Ehachitomi.

Vertebrse segmented, the superior and inferior segments each

complete, forming two centra to each arch Emholomerl.

Vertebral bodies, including atlas, not segmented ; one to each

arch Stegocephali.

II. Basioccipital, snpraoccipital, and supratemporal bones wanting. Frontal and
propodial bones distinct.

a. An OS intercalare.

A palatine arch and separate caudal vertebrae Proteida.

aa. No OS intercalare.

A maxillary arch and vomers
;
palatine arch present, imperfect

;

nasals, premasillaries and caudal vertebrae distinct Urodela.

No maxillary or palatine arches; no vomers; nasals and pre-

maxillary, also caudal vertebrae, distinct Trachystomata.

III. Basioccipital, supraoccipital, intercalare, and supratemporal bones wanting*

Frontals and parietals connate; propodial bones and lumbosacral vertebrae

each confluent.

Palatines distinct from vomers ; a palatine arch ; astragalus and

calcaneum elongate, forming a distinct segment of the limb Salientia.

The animals of the Division I are all extinct. Division II includes the

Salamanders and their allies, with tbe worm-like Coecilians (Apoda),

while the third division embraces the frogs, toads, etc.

AFFINITIES.

The Batrachia are, then, intermediate in characters, and therefore in

position, between the fish-like forms aud the reptiles. Among the

former the Dipnoi approach them most nearly, while the extinct reptiles

of the oldest order, the Theromora,^ are the nearest allies on the rep-

tilian side. It belongs to the series of vertebrates which have a dis-

tinct coracoid bone in the shoulder-girdle, and a distinct quadrate bone
in the skull. The greater part of the basicranial axis is cartilaginous,

but it is protected below by the membrane bone, the parasphenoid. In

all these respects, and in the absence of an amnion of the embryo, the

Batrachia agree with the fishes. They difterfrom this class in tbe pres-

ence of legs and absence of fins, and in the absence of various bones

which belong to the branchial and opercular systems, and to the sus-

pensor of the lower jaw.

^This is partly derived from the table which I have given in Vol. II, Palaeontology

of the Geological Survey of Ohio, 1874, p. 352. See also American Naturalist, 1884.

^Of Cuvier : Ej)iotic of Huxley, according to Vrolik.

*TAerowiorj)/ia Cope'olim; name preoccupied.
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The characters displayed by the three divisions in question indicate

their relationship to be as follows: The orders of Division I iDresent in

their cranial structure a greater resemblance to the limb-finned or

crossopterygian fishes than do either of the others. The third division

is the most divergent from the type, and is in various respects the most
specialized. This specialization consists' not only in a departure from
the primitive Batrachia, but also from all other forms of vertebrata.

Its specialization is seen in the loss and coossiflcation of various parts

of the skeleton. The Urodela display characters intermediate between
the extremes of the class. jSTear them the Trachystomata (Sirenidae) are

still more inferior by loss of parts of the skull and of the pelvic arch.

The Proteida have lost the maxillary arch of the Stegocephali, but re-

tain their os intercalare.

PHYLOGENY.

The class Batrachia holds an important position in the history of the

vertebrata, as the first member of that kingdom which occupied the

land on the advent of the conditions suitable for air-breathing types.

It thus stands in ancestral relation to the lines of the Sauropsida and
Mammalia, and as the immediate descendants of the fishes. As regards

the extinct orders, the primitive type is evidently the Ganocephala,

whose vertebral column displays an arrest of characters which are

transitional in the higher vertebrata. From this group the orders

Rhachitomi, Embolomeri,and Stegocephali have been evidently derived.

We may then present the following genealogical table of the class

Batrachia

:

Salientia.

\ Trachystomata.

\ /
\ /
\Urodela.

\ \
\ \

\ Proteida.

Embolomeri. Stegocephali.

\ /

Rhac litomi.

Ganocephala.
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As regards the connection of the class, as a whole, with other classes

of vertebrata, it is very probable that the extinct orders, as the Gano-
cephala, were derived from some extinct form of Dipnoan fishes, more
or less related to the group of which the genus Ceratodus is a represent-

ative. In this type we have a persistent chorda dorsalis, fins which
present the type from which ambulatory limbs were derived, a pelvis,

and a cranium nearer that of the batrachians than most other fishes

present. The Crossopterygia are a little on one side of the parental

stem, since they have no pelvis, and their limbs begin to show a begin-

ning of that reduction and specialization which is carried to such an
extent in the Actinopterygia, or typical fishes.

From the Ganocephala we derive the remaining orders, all of which

possess two occipital condyles. The intercentra, which are small in the

prepelvic vertebral axis of the Ganocephala, assume a large development

in the Embolomeri, which thus have two bodies to each neural arch

throughout the series. It is probable that the reptiles took their origin

from this group by the gradual reduction of the intercentra, and the

continued dominance of the centra. It is possible also that the Em-
bolomeri possess but one occipital condyle, which, uniting with an iu-

tercentrum, formed the single occipital condyle of the Reptilia.

In the direction of the Rbachitomi there is reason to believe that the

intercentra became predominant in the vertebral axis, and that the

centra soon disappeared. This order gave origin to the Stegocephala,

in which the centra are wanting; and this order was the source of the

Proteida on one hand, and the Salientia on the other. The former,of

all the existing orders is the only one which retains the os intercalare

of the Palaeozoic types. From the Proteida we get the Urodela, and
from the latter the Trachystomata, as will be more especially shown
under that order.

The Ganocephala (Trimerorhachis) and the Ehachitomi (Zatrachys)

had a well developed columella auris, which extended from the fenestra

ovale and turned upwards and backwards to the notch of the posterior

outline of the skull between the os intercalare and the base of the quad-

rate. It is highly probable that this notch was occupied by a tympanic

drum.^ In the Proteida, Urodela, and Trachystomata, there is no col-

umella. In the Salientia there is a chain consisting of one bone and

two cartilages extending between the stapes and the membranum tym-

pani. Thus the Urodela in this respect have undergone degeneration,

while the Salientia have undergone specialization. With regard to

other parts of the skeleton all the later and recent orders must be re-

garded as having undergone' degeneration, in view of the extensive loss

of parts. {See Origin of the Fittest, by E. D. Cope, On the Evolution

of the Vertebrata, progressive and retrogressive.)

1 See Cope On the ossicula auditus of the Batrachia, Amer. Naturalist, 1868, p. 464

;

Journal of Morphology, November, 1888.
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EXPLANATION OF TERMS.

The Canthus rostralis is the ridge more or less defined which marks

the line of separation anterior to the eye's, between the top and side of

the head. The outer nares or external nostrils are situated in or a little

below this angular line, and between the eye and tip of snout. The

Canthus orbitalis is the corner of the eye, either anterior or posterior.

By ramus ofjaw is meant either of the two branches, one on each side.

The rictus is the point of junction between the upper and lower Jaws.

The commissure is the line along which the two jaws meet when closed.

The internal nares or choanw are in the roof of the mouth a little ante-

rior to the eyes. The Eustachian apertures, or ostia pharyngea, are sit-

uated very far back in the roof of the mouth near the end of the jaw, one

on each side. The angle of thejaw is just behind the point of articula-

tion of the two jaws. The concealed surfaces of the body are those which

are internal and pressed against each other when the limbs are flexed.

The teeth in the roof of the mouth are vomerine or vomeropalatine when
they are within or near the inner nares, and on the bone of same name;

and they are parasphenoid, or loosely, palatine^ when considerably be-

hind the level of the inner nares and placed on the parasphenoid bone.

The enumeration of the fingers and toescommences with the inner ones,

the fourth finger and the fifth toe being the external. The term finger

always belongs to the anterior extremities, and toe to the posterior.

The phalanges are numbered from the metapodial bone. By articula-

tion is understood the hinge between two adjacent bones, which them-

selves are called segments. The tympanum or membranum tympani

is the circular disk seen on each side the head, posteriorly and just

back of the eye, in the Salientia.

NOMENCLATURE AND HISTORY.

By Linnceus, in the tenth edition of the Systema Naturae (1760), in the

twelfth (1766), and in the thirteenth (1788) reptiles and batrachians are

included in a class "Amphibia." The two classes were not recognized

even as subordinate divisions of the Amphibia. These divisions were

the Reptiles, Serpentes, and Nantes. The last named included only

fishes. Four genera were included in the reptiles, one of which was

Rana, which embraced all the Batrachia Salientia. The Urodela were

enumerated as species of the genus Lacerta. The genus Coecilia was

placed among the Serpentes.

Laurenti, in the Tentamen Systema Reptilium, 1768, first used the

class name Reptilia for a combination of the two classes, Reptilia and

Batrachia, as at present recognized. He proposed three orders of

Reptilia, the Salientia (= Batrachia Anura), the Gradientia (= lizards

and Batrachia Urodela), and the Serpentes, in which he included the

Coecilias.

Lace^ede, 1788-'90, did not distinguish Reptiles from Batrachia, and



THE BATL'ACHIA OF NORTH AMERICA. 17

(lid not yive distinctive names for the groups wbicli he proposed, wliicli

were very iutificial.

Brongniart published bis sj^stem iu 1800-03, in the Memoires des

Savaus Etrangers de I'lnstitut. He did not distinguish the -Batrachia

as a class from the Eeptilia, but he distinguished it first as a natural

group and named it. He divided the Eeptilia into the four orders, Cbe-

lonia, Sauria, Ophidia, and Batrachia. He placed the salamanders iu

the Batrachia for the first time.

Latreille published a system of Eeptilia in the Nouveau Dictionaire

d' Uistoire Naturelle in 1804, Vo>. xxiv, page 61. He adopts the sys-

tem of Brongniart. The Batrachia are divided into two sections: I

B. coureurs, and II B.piscifortnes. The second section included the gen-

era Proteus arid Siren ; section I, all other Batrachia known to the

author. In 1825 Latreille published another classification in the bro-

chure '' Ives Families JSTaturelles du Hegne Animal." He divides the

vertebrata into warm-blooded (Haemathermes) and cold-blooded (Hae-

macrymes). The latter include Pulmonees and Solibranches. The lat-

ter includes the fishes. The former division has two subdivisions, Kej)

tiles and Amphibia or Batrachia. We here find the system of De
Blaiuville adopted in the recognition of the Batrachia as distinct from

the Eeptilia, and the name Amphibia is used for it for the first time.

Daudin in lS02-'03 published his Traits Generale. He adopted the

classification of Brongniart.

IJumeril, in 1801, in the Traite elementaire d'histoire uaturelle, also

adopted the system of Brongniart. He placed the Cueciliidte among
the 0[)hidia. InhisZoologie Analytique, published in 1807, he followed

ihe same arrangement, and divided the Batrachia into Anura and Uro-

dela. The latter included four genera: Triton, Salaraandra, Proteus,

and Siren.

Lamarcl', in 1809, published a Distribution Generale des Animaux, as

(he chapter viiE of the Philosophic Zoologique. He did not distinguish

the Batrachia from the Eeptilia as a class, bat recognized the four

orders of Eeptilia already proposed by Brongniart. The Batrachia are

divided into two divisions : Urodela and Anura. (Joecilia is placed in

the serpents.

Cuvier, in the Le§ons dAnatomie Comparee, in 1800, and in the

Eegne Animal, in 1817, adopted the system of Brongniart. In the

second edition of the latter, published in 1829, he divides the Batrachia

into five genera, viz : Coecilia, Eana, Salamandra, Proteus, au«l Siren.

Op2)cl published his " Ordnungen Familien u. Gattungen der Eep-

tilien" in 1811 (Munich). He adopts the class name Eeptilia, and

divides it into three orders : Testudinata, Squamata (snakes and lizards),

and Xuda or Batrachia. The Batrachia are divided into three families =

the Apoda (Coeciliidte), Ecaudata or Anura, and the Urodela.

I)e BlainvUle published in 1810 in the Nouveau Bulletin des Sciences

de la Societe Philomathiquo of Paris a Prodrome d'une nouv. distribu-

19521^Bull. 34 2
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tion systematique dii Eegiie Auiuial. He first proposed to regard the

Batracbia as a distinct class of vertebrata, the iv of his series, under

-the name "Nudipelliferes, les Araphybiens." On a subsequent page

he divides the class Eeptilia into two subclasses, "les Eeptiles" and

les Ichthyoides. The latter are subdivided into four divisions, viz:

Batraciens (Grenouilles); Pseudosauriens(Salamandres) ; Aniphibiens

(les Protees et les Sirenes) ; Pseudophidiens (Ccecilies). We here find

the Batrachia for the first time set off from the Eeptilia as a division

of equal rank with it.

Merrem, Tentamen Systema? Amphibiarum, 1820, reverts to the

Linntean name Amphibia for the combined reptiles and batrachians,

but recognizes the two as subordinate divisions. He calls these Pho-

lidota and Batrachia. The Batrachia he divided into the Apoda (Coe-

cilia), Salientia, and Gradientia. The Gradientia or Salamandres are

divided into Mutabilia (Salamandra, etc.) and Amphipneusta, or the

forms with permanent branchia?.

Gray published in 1825, in the Annals of Philosophy of Philadelphia,

a synopsis of the genera of Eeptilia and Batrachia of North America.

He separates the two classes distinctly as such under the names Eep-

tilia and Amphibia. The former are divided into the orders Emydo-
sauria (crocodiles and extinct marine reptiles), Sauria, Saurophidia,

Ophidia, and Ghelonia. The Amphibia were divided into Mutabilia and

Amphipneusta. The latter division included the branchiate forms, with

the Cryptobrauchidoe and the Coeciliidne. The Mutabilia embraced

all other Batrachia.

Harlan also, in 1825, published Genera and Synopsis of Species of Eep-

tiles of America in the Journal of the Academy of Natural Sciences of

Philadelphia. He adopts the system of Brongniart, and divides the Ba-

trachia into three divisions, dependent on the characters of the external

respiratory organs. In the first there is an external fissure onl^-j in

the second, external branchiae and fissures; and in the third, neither the

one nor the other.

Fitzinger, Neue Classification der Eeptilien (1826), adopts the names of

Leuckart for the primary divisions of the Eeptilia, the Monopnoa cor-

responding to the Eeptilia and the Dipnoa to the Batrachia. He i>laces

Coecilia among the Moni)i)noa. The Dipnoa are divided into Mutabilia

and Immutabilia. The latter includes the families Cryptobranclioida

and Phanerobranchoida. The Mutabilia include all other Batrachia.

Dumeril and Bibron, in the "Erpetologie Generale," published be-

tween 1834 and 1841, adopt the system of Brongniart. The fourth order

of reptiles, the Batrachia, is divided into three suborders, viz : tlu^

Peromela (Cceciliidse), Anura, and Urodela. Tlje Urodela are divided

into Atretodera (Salamandres) and Trematodera, which embraces the

Cryptobranchidre and forms with permanent branchiae.

Johannes Milller, in Stannius' Handbuch der Zootomie (1850), uses

the Linnaean name Amphibia for the combined Eeptilia and Batra-
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chia. The latter two divisions be regards as subclasses, imder the

names Monopnoa and Dipnoa. The Dipnoa (Batracbia) are divided

into ITrodelaand Batracbia (=:Anura). The Urodebuutnru are divided

iiitoPeronnibraucbiata, Derotremata (Trematodera pt. ofDiimeril and

Bibron), and Myctodera (salamanders in general).

Mcuckel pnblisbed in 18GG bis Generelle Morpbologie. He tben dis-

tiugnisbed tbe Batracbia not only as a class from tbe Reptilia, but

placed it in a separate group of tbe vertebrata, wbicb bo called tbe

Anamnia, from tbe absence of tbe amnion, along witb tbo fisbes. He
uses indiscriminately tbe names Batracbia and Ainpbibia for tbe class.

lie divides it into two primary divisions, tbe Pbractampbibia and Lis-

sampbibia, Tbe former are the extinct forms, together with tiie Caici-

lii(hB. Tbe Lissampbibia are divided into tbree divisions: Sozobran-

cbia (Perennibrancbs), Sozura (CJrodela), and Anura.

Cope, in a "Syno[)sis of the Extinct Batracbia of Nortli America,"

ISOS (Proceedings of the Ac.ulemy Philadelpbia), recognized tlie Batra-

cbia as a class distinct from t'ae Reptilin, and divided it into six orders,

as follows: Tracliystomata (Sirens), Prot.ida, Urodela, Gymnophidia
(the Coeciliida;), Stegocepbali (extinct forms), and linura. In a paper on

the Batracbia of the Permian Period of North America, ISSf (American

Naturalist), two orders were added, the Rhacbitomi and Embolomeri,

l»uth extinct. In the " Origin of the Fittest" (Philadelphia, 1886) still

another order is added to tbe Batracbia, tbe Gauocephala of Owen, and

tlic Gymuopbiona(Ooeciliidse)are united witb the Urodela, making' eight

oi'ders iu all. This system is adopted in the present work. In 1865, in

u paper on the Primary Divisions of the Batracbia Salientia (Natural

History Review) tbe Anura were divided into Aglossa, Bufoniformia,

Aicifera, and Raniformia. These divisions are here adopted, except-

ing tbe B nfan i form ia.

Huxley, Anatomy of Vertebratcd Animals, 1871, divides the vertj-

brata into Icbthyopsida, Sauropsida, and Mammalia. Tbe Icbth^'opsida

coriespond to the Anamnia of Haeckel, plus tbe Leptocardii and Mar-

sipobrauchii. This division is divided into two classes, the Pisces and
Amphibia (Batracbia). Tbe Reptilia and Aves form tbe Sauropsida.

The Amphibia embrace, according to Huxley, four orders, viz: Uro-

dela, Labyrinthodonta, Gymnopbioua, and Batracbia or Anura. The
Urodela are divided into Proteida and Salamandrida, wbicb corre-

spond to tbe Trematodera and Atretodera of Dumeril and Bibron.

Professor Hnxley gave tbe first clear osteological definition of the class.

Gegenhaiir, iu the Elements of Comparative Anatomy, 1872, follows the

system of Haeckel so far as regards the higher grou[)s of vertebrata.

Tbe Batracbia are called Ampbibia, and have the tbree divisions pro-

posed by Merrem, but under tbe names Urodela, Anura, and Gymno-
pbioua.

In tbe preceding review uo attem]»t bas been made to present the

views of all naturalists wbo have written on tbe vertebrata, but I have
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eiideavoretl to include all the works in wbioU the Batracbia and their

internal and external relations have been expressly considered and new

views introduced. The system which appears to the writer to express

most fully the natural relations of the contents of the class is presented

in the following jiages. But I devote u few words to nomenclature.

The earliest name for a given conception derived from individuals is

adopted. Species must be defined or figured
;
genera and all higher

groups must be defined, since figures can not express the generaliza-

tions such names are intended to represent. As the conception of the

extent of a genus varies with discovery, it is impossible to require that

the definition accompanying its earliest name shall be necessarily exact,

so that a bona fide definition is all that is obligatory, according to the

rules. In the case of the higher groups the case is different. It has

been customary to require tbat the definition accompanying the name

adopted shall correspond with the thing adopted. If tbe definition

does not so correspond, tbe name has generally remained unused. Such

names are the Mutabilia and Immutabilin, Caducibrancbiata and Peren-

nibranchiata, which have been applied to systematic ideas not in corre-

spondence with tbe true relationsbips of tbe members of tbe Batracbia.

They have fallen accordingly into disuse. Such are also tbe so called

orders Emydosauria and Saurophidia. The division then receives the

name which was first applied to it, and not to something more or less

corresponding to it on ommission or addition of contents, Tbe rank as-

s'gned to such division is immaterial; tbe idea of the division itself is

everything.

Applying these principles to the vertebrates which form the subject

of this book, I find the following to be the names to be adopted. I find

that Brongniart first perceived the correct limitation of the Batracbia,

and that in 1800 he gave it that name. In this he was followed by La-

treillein 1801; by Daudin, in 1802-3; byDumeril,in 1801 ; by Lamarck,

in 1809; by Cuvier, in 1800 and in 1817; by Merrem,in 1820; by Harlan,

in 1825; by Dumeriland Bibron, in 1841; and by various modern writers

since that date. The name Amphibia I find first used by De Blainville

in 1816 as interchangeable with the name Nudipelliferi, and also as a

subdivision of itself equal to the Perennibrancbiates of some later au-

thors. Tbe name is first definitely adopted by Latreille in 1825, a quar-

ter of a century after the introduction of tbe name Batracbia. lie is

followed after a long interval by Haeckel in 18GG, who, however, uses

tbe name Amphibia as interchangeable with Batracbia. It is exclu-

sively used by Huxley and by Gegenbaur, and by a number of modern

naturalists, chiefly anatomists. From the above record it is quite evi-

dent that tbe proper name for this class is Batracbia.

Tbe true classification of the contents of the class was of much later

discovery. Tbe tailless division was recognized, it is true, by the earlier

authors; and, first of all, in 1708 by Laurenti. who called it tbe Salientia

and gave it a definition. This name must be therefore retained. The di vis-
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ion of true Salamanders was not i>roperly distiiiQaished before the pub-

lication of the system of De Blainville, in 1810, who called tlieni the

Pscndosauria. He, however, omitted from tliem the Cieciliidie. In this

omission he was followed by sU subsequent authors, except Cope, who
called the entire order, including' the Ooeciliidie, theUrodela, adopting a

name already proposed by Dnmeril, in 1804, for a division of wider

scope. On this account the name Urodela is adopted in the present

work. TLe name Gradientia was first used to include only Batrachia,

without lizards, by Merrem, in 1820. The two branchiate or.lers, Pro-

teidaandTrachystomata, were included in theUrodela or Gradientia by

all anthors except the following: De Blainville combined them in one

order, the Amphibia; Gray, Harlan, and Fitzinger followed, but com
bined them with unrelated forms; Dumeril and Bibron kept them to

gether with the Cryptobranchidie in a division, Trematoderes, follow-

ing Fitzinger (182G); Haeckel follows De Blainville, bat renames the

Pseudosauria of that author Sozobranchia, and includes in his Am-
phibia the non-related Axolotls. In 18GG* Co[)e first distinguished the

Trachystomata and Proteida as orders, and purged them of the Axolotls,

which he placed in the Urodela.

PROTEIDA.

Os intercalare present; no supra or basioccipitals; 0. maxUlare and

yrefrontalia wanting; vomero-palatinum and pterygoideum present,

continuous; orbitosphenoid elongate, not forming part of palate; cera-

tohyals connate.

This order agrees generally with the Urodela, but presents one most

important feature of difference, in the presence of the Os intercalare. It

is this point that gives the Proteida its position between the Stego-

cephali and the Urodela, and which indicates the line of connection

between the extinct forms of the Carboniferous period and the mod-

ern types.

The hyoid apparatus differs from that of adult Urodela, and resembles

their larva3 in having three epibranchials, instead of one only. The
second basibranchial is also connected with the first, which is not the

case with the Urodela. Tlie centrale is present in both carpus and

tarsus,

No extinct genera are certainly known to belong to this order, but

there is one that resembles it nearly, and may belong here. This is the

Cocytinust (Cope), which has been found in the coal measures of eastern

Ohio. If it be not a larval Stegocephal, it belongs to this order. It

would not enter the same family as the recent forms, as it has a small

maxillary bone. Another extinct type from the Wealden of Belgium

has been suspected to belong to the Proteida, but the cranium is not

*0n the Arciferous Annra, Journal Academy Philadelphia, 1866, p. 102.

t Geolo<i;ical Survey of Ohio, ii, Paleontology.
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sufficieutly well preserve. 1 to allow of a positive determination. This is

the Hykcobatrachus croyii of Dollo.* It differs from any of the known
genera of tlie order in having five digits on all the feet.

There is but one existing family of Proteida, which is defined as fol-

lows :

PROTEIDA.

Ko median sternal elements. Vertebme amphicoelous. Carpus and

tarsus cartilaginous. Inner wall of vestibule osseous. Nasalia want-

ing. Teelh on all the usual bones except the luaxillaries, which are

wanting. The second ceratobranchial is present, as in Urodela gen-

erally. Stapes directly connected with the suspensorium.

Of this family but two genera are known. They are the following :

External brancliiine; digits 4-4
; eye.s exposed Nectar Hf<.

External branchiae.; digits, 3-2; eyes bidden. rrolciis.

Of these Necturus is North American and Proteus is European. The

latter is represented by three or four species, which live in subterrauean

waters in the southern parts of Austria.

These genera differ somewhat in the hyoid apparatus. The hypo-

hyal is present in Kecturus, but is, according to Wiedersheim, wanting

in Proteus. In the former the second ceratobranchial is much smaller

than in the latter, and is not connected with the basibranchials.

The connections between the inferior arches and the skull are inter-

esting. In Necturus the columella is osseous and is bent abruptly for-

wards, and articulates with a short posterior process of the squamosal

bone. The ceratohyal is free from the skull, but is connected with it

by the two ligaments, the hyosuspensorial to the middle of the quadrate,

and the maudibulohyoid, to the angle of the mandible. (Plate 48, fig.

1.) In Proteus (Fig. 2) the arraugemeut is similar, except that the

processes of the stapes and squamosal do not meet, but are connected

by a strong ligament.

The intermedium of the carpus and of the tarsus is continent with

the adjacent external element, the ulnare and the flbulare. There are

three carpalia and three tarsalia, the internal on the inner side of the

carpus and tarsus. The carpus and tarsus arc thus very much alike.

(Plate 45, fig. 2.)

The procoracoid cartilages are distinguished from the coracoids, but

are continuous at the point of junction with thoai. Tliey are much

produced forwards in Necturus. The coracoids meet on the middle line.

Ko sternum. The ilium is the only ossified part of the pelvis. It is con-

nected with the single sacral vertebra by a true rib, w^hich is rather larger

than the others. The inferior elements of the pelvis are continuous car-

tilage. Ill Necfcurus the ischiadic portion is subquadrabe, while the

public portion forms a triangle, well produced forwards to an acute-

angled apex. Femur with a trochanter in Kecturus.

* Bulletin du Mus6e Eoyal du Belgiqne, 1885, p. 85.
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NECTURUS Eaflnesque.

De Blaiuville's Journal Physique, lxxxviii, 1819, p. 417 ; Wagl. Nat. Syst. Aiii-

phib., 1830, p. 210; Gray, Catal. Biit. Mas., cd. i, p. G'3 ; Boulenger, Catal.

Bat. Grad. Brit. Mus., ed. ii, 1882, p. 83.

Phanerohranchus, part., Leuckart, Isis, 1821, ]}. 260. Fitziug., Neue. Classif. Rept.,

p. 68, 18-26.

Menoiranchus, Harlan, Ann. Lye. N. Y., i, 1825, p. 221; Tscbudi, Batr., p. 97; Dum.
& Bibr., IX, p. 183.

External gills i)ersistent. Fingers and toes, four; voraeropiilatine

teetli in a single series. Eyes exposed.

This genus is distributed throughout the eastern district of North

America only, where it is represented by two species. These are distin-

guished among other characters by the following:

Muzzle longer, more depressed ; brauchire shorter; teeth, preaiaxillaries 11-15 ; vora-

erines 12-lB; brown, darker spotted; larger N. maculatiis.

Muzzle shorter, less depressed; brauchije longer ;. teeth; premaxillaries C-8 ; voni

erines 8-9; pale, unspotted; smaller N. 2nincta1us.

NECTURUS MACULATUS Raf.

Plates i-iii.

NecturKS maculatus, Rafin., 1. c; Holbr., N. A. Herp., V, p. Ill, j)l. 37; Bol^lenger, Cat.

Batr. Grad. Brit. Mus., ed. ii, 1832, p. 81.

Triton lateralis, Say, in Long's Exped. Rocky Mts., i, p. 5.

I'hanerobranchus tetradaclijJus, Leuckart, 1. c.

Menohranclius lateralis, Harlan,!, c; Tschudi, Batr., p. 97; Holbr., 1. c, p.. 115, pi. 38;

Dekay, N. Y. Faun., Kept., p. 87, pi. 18, f. 45 ; Dum. & Bibr., p. 183 ; Wied, Nova
Acta Leop. -Carol xxxii, p. 138, pi. 7, f. 1.

Menohranchus ictradacfylus, Harlan, Jouru. Ac. Phla.,iv, p. 324 ; Gray, Ann. Philos.,

X, 1825, p. 21C.

Meiwhranchiis sayi, Gray, 1. c.

Nectiirus maculosus. Gray, Cat. Batr. Grad. Brit. Mus.,ed. i, p. 66.

Proteus maculatus, Barnes, Amer. Journ., xi, p. 258.

Menohranclius lacejiedii, Gray, in Griff. A. K.,ix, p. 108.

Phavcrohranclnis laeepedii, Fitz.,1. c.

Mccturus lateralis, Wagl.,]. c.

Siredon lujcmalis Kueeland Proceeds. Boston Soc. Nat. Hist., vol. vi, p. 152, 1856; p.

218 (1857).

Menohranclius liijemalis Kueeland, 1. c, p. 280, 18,57.

In this species the body is only moderately elongate, measuring, with

the head, four and a half to five times the greatest width of the latter.

The body is depressed, though not so much so as that of tho known
species of Cryptobrauchus. The section of the tail at the base is a ver-

tical oval ; beyond this point it is more compressed, so that the distal

half is flat and oar-like, with a wide dermal border above and below.

The length of the tail varies somewhat. It usually enters twice into the

length from its base to a point posterior to the eye, but sometimes this

point is anterior to the eye, and even rarely as far as the end of the

muzzle.

The head is a flat oval, and the muzzle is flat, rather short, and some-

what truncate in outline. The eye is situated anterior to the middle of

the head and is quite small, its longer diameter entering the interorbital
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space five times. The nostrils are small, and are situated near the

border of tlie lip. The dislance between them equals from three-fifths

to two-thirds the interorbital spixce. The upper lip is rather full and

has a tbiu edge. It overhangs the lower lip, concealing the posteiior

part of it, and embracing it at the canthus, since it is attached within

the groove which bounds it below. The lower lip is decurved, and the

anterior part is deeper, or more conv^ex downwards, than the posterior

half, and is separated from the corresponding part of the opposite side

by a considerable intersi)ace, which is without groove.

Fia. 3. 1-7, Necturus maculatus liaf., No, 8815, Mount Carmel, III.; 8, Siredon mexicanum Was^., larvn,

head
; 9, Clwndrotus tenehrosxis B. &. G., larva, head. All natural size.

The branchial processes are undivided, and form vertical plates, wh ich

thin out downwards. The external and internal faces, the inferior

margin, and the free extremity are fringed with rather short fimbrife.

The anterior processes are shorter than the two others, which are sub-

equal. The longest about equals the length of the muzzle from the eyej
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they are frequently shorter. In two specimens from Kingston, Upper
Canada, tliey exceed tlic length of the muzzle, but this is very seldom
the case.

The tongue does not reach the symphysis of the lower jaw, and is

obtusely rounded in front. It is considerably free anteriorly. The in-

ternal nostrils are an oblique slit on each side, which lies obliquely and
opposite to the interval between the vomerine and pterygoid teeth.

The premaxillaiy teeth are in two straight divergent series, which unite

at a rounded angle in front, which would be, if completed, a little less

than a right angle. Each side usually contains eleven teeth, but there

are sometimes thirteen and in one large specimen (ISTo. 85G0) hlteeu

teeth. The vomerine series is parallel within the premaxillar^', forming,

like them, an obtuse angle anteriorly. There are twelve or thirteen-

teeth on each side, but sixteen in the large specimen (No. 8300). Imme-
diately posterior to these and at a short interval, the pterygoid series

commences. It is slightly convex outwards, and embraces usually six

teei h, rarely five, and in the large (No. 8LG0) ten teeth. The dentary bone

snpports twelve or thirteen teeth, which are directed obliquei 3' inwards

at a slight angle. The splenial bone supports four and sometimes five

teeth, which form a short series posterior to those of the dentary bone,

whose base ascends gently backwards. In two specimens from Grass

Eiver, N. Y. (No. 7038) the teeth are rather fewer in number, viz: Pre-

maxillaries, eleven; vomcropalatines, eleven; pterygoids, four.

The limbs are well developed, but short and weak, as in salamanders

generally. The two external fingers are subcqual in length, and shorter

than the two middle ones, which arc also subcqual. There are no dis-

tinct palmar or su bdigital warts. The phalanges are, beginning on

the inner side, 1-3-3-2. The toes are all unequal. The inner is the

shortest; then follow in order the fourth, the second, and the third.

There are no solar or subdigital tubercles. The phalanges number
1-2-2-2. The limbs are of about equal length, and are equal to the

width of the head just in front of the branchiae. Pressed to the side,

they are separated by a distance equal to one length and a half of

either of them.

The skin is entirely saiooth, and has no longitudinal lateral fold.

There arc fourteen transverse folds—very rarely fifteen— which are not

visible on the belly nor on the median dorsal region. A fold crosses

the throat, connecting the branchial fissures; it is not very profound,

and becomes obscure in specimens which have not been well preserved.

There are two branchial fissures only, there being none behind the pos

terior branchial arch. The vent presents two short obtuse processes

inwards and backwards at the posterior part of its lateral borders. An-

terior tc these there are three short processes, one on each side and one

at the anterior angle, which are principally composed of fine pappillee.

Besides these, the entire walls are pappillose. These are especially

prominent at the breeding season.
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Measuremenis of No. 'J897.

M.

Totalleugth 0.360

Leugth to eud of vent 250

Length to ojiposite groiu 220

Length to opposite axilla OSO

Length to opposite anterior branchia . 055

Length to opposite eye 015

Width of head at eyes 030

Width of head between eyes 023

Greatest width of head 040

Leugth of anterior limbs 040

Leugth of posterior liujbs 043

Dexith of tail at middle ., 035

The ground color is a liglit cliocolate brown, wbicli is sometimes

tinged with pink, and which is usually rendered lighter in tint by :in

infinitude of whitish si)ecliS and small spots, which reduce the ground

to a minute reticulate pattern. On this ground are distributed several

rows of spots of dark brown, which are quincuncially arranged, not very

close together, in from four to eight or nine irregular longitudinal rows.

These are wanting on the belly, but are continued on the tail. The in-

ferior surfaces are dirty white, clouded with the color of the back, but

they are sometimes colored like the back, including the dark spots.

The soles and palms are yellowish. A dark brown band passes along

the canthus rostralis through the eye, and extends some distance pos-

terior to it. In young specimens this band extends to the end of the

tail, involving the greater part of the sides. It is bordered above by an

ochreous yellow band, which also extends from the end of the muzzle to

the end of the tail. The median line of the head and back is dark

brown, this color ceasing above the vent.

An entirelj'^ black variety has been sent mo by Dr. J. G. Garnier of

Lucknow, Ontario, which he has obtained from the Maitlandand Luck-

now Rivers. The only variation in the color consists of two obscure

band-like aggregates of yellowish-brown specks along the inferior and

superior borders of the muscular part of the tail.

HaMts.—Dr. Samuel Kneeland, of Boston, gives an account of the

habits of two individuals of this species which he kept several months
in confinement. They were very hardy, having been frozen and thawed

several times during the winter. They were quite rapacious, eating

worms and fishes. They were most active at night, and during the day
avoided the light. They cleaned their branchiiT3 by stroking them with

their anterior feet. The fibrillar were alternately expanded and con-

tracted by pressure of blood and its absence.

As may be seen from the following list, this species ranges through-

out the tributaries of the Great Lakes and the Mississippi, as well as

the rivers that How into the Gulf of Mexico and the Atlantic Ocean, as

far north as the Tar River, North Carolinn. It has not yet been found

in either the Floridan or the Texaai districts.
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Catalogue
number.

8348
7897
8350
8560
8815
9203
9207
7907
10896
10897
4530
7041
7007
39G7
5450
7008
7038
7001
7057
7042
7015
12071
4058

12761
13390

No.of
spec.

Locality.

Kinston, N. C
Giand Ecorse, Mich
ClaikstoH, Mich
Manitoba
Mount Carmel, 111

Great Lakes
Grand Ecorse, Mich

do
Geneva Lake, Wis
.... do
Burlington, Vt
Tyree Springs, Tenn
Lake Superior
Cook County, 111

Toledo, Ohio
Portage Lake
Grass Itiver, Madrid, N. Y
Cleveland, Ohio
Detroit, Mich
Tuscunihia, Ala.
Tai'boro, N. C
Mount Carniel, 111

Arkansas River, near Fort
Smith.

Morehouse P.iri.sh, La
Montgomery, Ala

When
collected.

Oct. —,1875
June — , 1875

July 26, 1881
....do

-, 1861

From whom received.

Mason & Welsh er.

J. W. Milner
do

M. Banks
Samuel Turner

CM. Clark
G. Clark
H. W. Welsher..

do
Prof. S. F. Baird.
Dr. R. Owen
D. Gunn
R. Kennicott
Dr. Trembley
Wni. Dickinson.

.

Dr. J.P.Kirtland-
Captaiu Gunnison, D. S. A.

1882
18K2

J. L. Bridger..
L. M Turner.
G. Shumard. .

.

B. H. Broaduax.

.

T. S. Doran

Nature of
specimen.

Alcoholic.
Do.
Do
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.

GENERAL SERIES.

12070
7059
3907
7000
7041
7057
7034
7006
7058
4058
7053
7141
7061
7049
3980
14460

Mount Carmel, 111

Saint Louis, Mo
Cook County, III

Root River, 'llacine, Wis.
Tyree Springs, Tenn
Detroit, Mich
Lake Michigan, Mich
Isle Royal
Columbus, Ohio
Arkansas River, Ai k .

Meadville, Pa
(0
Cleveland, Ohio
Columbus, Obio
(?) '-...-

Detroit. Mich

Nov. — , 1881 L. M. Turner
Dr. George Englemann . . .

.

R. Kennicott
Prof. S. F. Baird
Prof. R. Owen .

Captain Gunnison, V. S. A.
Rev. A. C. Barry
Major Whittlesey
Dr. Wormley . .

.'

Dr. B. F. Shumard

Dr. J. P. Kiitland...
Prof. L. Lesquereux.
(?)

(?)

Alc.diol,

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

NECTURUS PUNCTATIJS Gibbes.

Journal of tbo Boston Society of Natural History, 1853, vi, p. 369.

Fig. 4. Nccturus pxinctatus, No. 1I?13, Cliarlcsti d, S. C, natural size.

The general appearance of lliis species is quite difiereiit fioiii tliat of

the N. maciikiUis, and this is sup[)orted b} several structural characters.



28 BULLETIN 34, UNITED STATES NATIONAL MUSEUM.

The animal is not common in collections, and there arc but four in the

National Museum.
The general form is much like that of the N. maculatus, but the muz-

zle is different. Instead of being depressed or even concave above, and
rather wide, it is i)inched at the sides, so as to be rather elevated at the

end, and to have a truncate profile, 'i he head is wide in proportion to its

length, the two measurements being about equal. The length of the

tail is the same as in N. maculatus, twice its length marking a point pos-

terior to the eye. The limbs arc not quite so long as in the N. maculatus,

the space between them, when they are appressed to the sides, equaling

twice the extent of the nnterior leg, which is little longer than the pos-

terior. In the specimens in the Museum the body is decidedly com-

pressed, and there is a distinct median dorsal groove. These char-

acters are less marked in the -ZV. maculatus.

The upper lip is more iiendulous than in N. maculatus, or perhaps

such an appearance may bo ascribed to an elevation of thepremaxillary

border, in accord with the more elevated muzzle. The nostrils are

a little closer together than in the larger species, the distance between

them equaling half the iuterorbital space, instead of two thirds. How-
ever, in one of the four specimens this sxDace measures two-thirds that

between the orbits. The branchial processses are relatively consider-

ably longer than in N. maculatus in all the specimens, and they are

more acuminate in form. Their length considerably exceeds that of

the muzzle in front of the eye. In N. maculatus they are usually

shorter than this length 5 in two or three specimens, however, they are

as long as mtXiQ N. punctatus. There are but two branchial fissures.

The width of the head enters 5.G times the length of the head and body

together.

The numbers of the teeth furnish distinctive characters for this

species. They are : Premaxillaries, 6-8 ; vomeropalatines, 8-9
;
ptery-

goids, G. Thus while the i3terygoids are as numerous as in N. maculatus,

the numbers of the other teeth are reduced. There are eleven denta-

ries and three splenials in the lower jaw. The posterior nares are a

longitudinal slit opposite the space between the vomeropalatine teeth

and the pterygoids. The tongue is short and rounded, and extensively

IVcC in front. The phalanges of the anterior foot are 2-2-3-2. The
metacarpals are connected by a slight web to their distal ends. The
middle toes are equal, and the external and internal ones are equal.

The posterior phalanges number 2-2-3-2, and the digits are all uneqnal,

and are very slightly webbed at the base.

The skin is entirely smooth. The lateral folds number fourteen, as i n N.

maculatus. The muscular part of the tail has a wide, free, dermal border

above and below, The former is more slender than in most specimens

of the JSf. maculatus ; but this character does not always hold good.

There are five cloacal papilhe, with the three anterior tinely fringed,

as in N. maculatus.
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Measurements of No. llSCi (type).

M.
Total leugtli ^ 171

Leugtli to eud of vent 120

Length to opposite groin , 099

Lengtb to opposite axilla .., . 035

Length to opposite anterior branchia 023

Length to opposite eye '. OOG

Width of head at eyes 015

Vv'idth of head between eyes 010

Greatest width of head 017

Length of anterior limb 019

Length of posterior limb 018

Depth of tail at middle 014

111 life the colors are very indistinct and admirably adapted for cou-

cealnient in water. In alcohol they fade to light brown or slate color;

(he lower surfaces paler. There are no spots or darker markings of any

kind, but in life there are numerous minute white puncta; scattered on

the sides and upper surfaces.

As may be seen from the accompanying list of specimens, the range

of this species is quite limited. It has not been found outof the rivers

of ISTorth and South Carolina.

Catalogue
uuiiil)L;r.

No.of
spec.

^°-l'*y-
coirectecL

From whom received.
Nature of
specimcu.

n8l3 1

2
1

S. Santee Ei ver, S. C
WilmiuKtoii, N. C
Charleston, S. C

,1850 Dr. L. R. GibbPs .. Ale. type.
Alcoiroiic.

Do
125!)4

7014
Mar. — , 1882 Uouald Mcliao

(0

URODELA.
Dura6ril pt. 1804 ; Cope, 1837 ; Fscitdosaiiria pt. De Blainville, 1816.

No intercalary, supraoccipital, nor basioccipital bones. O. maxillare

present
;
prefrontale present (with one exception); vomero palatina pres-

ent, not approximated to usually present pterygoidea; orbitosphenoid

large, not reaching palatal surface ; mandible with teeth on the dentale.

Body of proatlas coossified, with the atlas forming the odontoid proc-

ess of the latter. Cervical vertebra? without vertebrarterial canal.

No rudimental centra or interceutra. Eibs with two, frequently closely

api)roximated, heads.

No median sternal elements. Coracoid bone rudimental. Sacral

rib well developed. Pubes represented by a single cartilaginous plate,

which sometimes contains a median osseous center. Ischia in mutual

contact throughout their length. No obturator foramen. Femur with

distinct great trochanter.

The stapes has no connection with the suspensorium in the adult ex-

cept: in the CryptobranchitUx} and Am[)hiumidiTe. It is connected with

the suspensory cartilage, wliii;!i is continuous with the quadrate carti-

lage, in the latter families, and in the young of other Urodela, The
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ceratobyal is eitbei- free at its posterior extremity, as in the Proteida,

or in the more typical forms it joius tlie quadrate cartilage by direct

articulation or by ligament.

The byoid apparatus bas a very uniform character in the various

families, excepting in tbe OryptobrancbiidiDB, Amphiumidiie, and Coecil-

iidae, where it is quite different. In the typical forms it is constructed

as follows: lis suspensor is, as usual, the ceratobyal, which is undi-

vided. This is connected with a median basal piece, the first basi-

branchial, by a segment, generally slender, the hypohyal. Sometimes

this piece does not touch the ceratobyal. From tbe posterior lateral

border of the basibraucbial thereOriginates on each side a rod, the first

ceratobrancbial, which is continued after a joint, as the first epibran-

chial. From a process which originates between the bases of these, on

the superior side of the basibraucbial, there originates on each side of

its [)osterior extremity another rod, shorter than the first, the second

ceratobrancbial. In some genera (ETynobiid*) theie is attached to the

distal extrennty of this rod a second one, continuous with it, the second

ei)ibranchial. The second basibraucbial is separated from the first,

and is situated far posterior to it, not far in advance of the coracoid

bones, ft is better ossified than most of the rest of the hyoids, and was

called the thyroid bone by Cuvier. That it is the distal extremity of

the second basibraucbial is shown by tbe fact that it is continuous with

the first by a median rod in the larvne. (Plates 15, 25, 26, 30, 37.)

The important differences displayed by the different forms of the

hyoid in the Urodela may be tabulated as follows.

I. Median and lateral elements distinct.

a. Two ceratobrancbial pairs.

Ceratobyals undivided ; epibrancbials, first and rarely second present. Pseudo-

sauria Blv.

Ceratobyals divided ; epibrancbials, 2, 13, and 4 present. Tremaiodera Duni.

aa. One pair of ceratobraucbials.

Ceratobyals undivided; epibrancbials, 2, 3, and 4 present. Amj)hiumoidea

Cope.

II. Lateral elements continuous across middle line.

No median elements J])oda Oppel.*

The Trematodera, Amphiumoidea, and Apoda contain one family

each, viz: the Cryptobranchidne, Amphiumidte, and Ccelciiidte. The
value of the differences separating them is diminished by the fact that

in the larvse of the Pseudosauria the 1, 2, o, and 4 epibrancbials are

present, and the ceratobyal is frequently divided (e. </, Chondrotiis tenehro-

sus, Plate 25, fig. 1).

The subordinate differences presented by the families and genera

are indicated under their respective heads.

The Urodela, excepting the Apoila, have limbs. Tbe toes number
from two in both feet to five in the posterior foot, and four in the anterior

foot. Eo Urodele agrees with the extinct genus Eryops (Cope), from the

*Oppe], IcjLl, not A^jodes of Linuceu.s (in lisbus^; Fseiiduphidla De Bl., 1816,
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Perruiau beds of North America, where there are five toes iu the anterior

foot. Iu the carpus there is at least oue intermedium, except in so;iic

Salainandridai and Pleurodelidse,* where it is united with the uli ar>'.

Centrale always present. The carpalia are five iu Cryptobrauchus and
Atublystoma, and three iu Plethodou and Diemyctylus. In the tarsus

there are three bones iu the first row, a large fibulare and intermedium,

and a small tibiale. There is one centrale, as in the carpus. The tarsa-

lia number five, except that there are four iu the Salamaudridai and
Pleurodelidiie, where tlie carpalia are only three. The internal or first

tibiale is not distal, but lateral in Amblystoma and Plethodou. It is

distal in Cryptobrauchus. (Plat, s 45, 4G).

Development.—The eggs of Urodela are laid iu the water or on laud.

In the former case they are attached singly or in small numbers to the

leaves of aquatic plants. In the latter case they are laid iu little con-

cavities beneath stones or bark. In Desmoguathus the albumen con-

necting them dries into threads, which hold the eggs together. Oue of

the parents lies by and watches them. In the Araphiumoideaf and the

Apodal the female coils herself iu a circle over the eggs.

In the growth of the larvce the branchiae and balancers are first devel-

o[)ed, and afterwards the anterior limbs. The posterior limbs follow.

Those spiracles or bianchial fissures between the epibrauchial bones

which support the gills give passage for water from the pharynx. There
are no internal gills such as are found in Anura. The branchial pro-

cesses vary in form, but all terminate in fringes, in each of which is a

vascular loop. The varieties displayed by larvse of Urodela as com-

pared with those of genera with permanent branchiae are as follows

:

(Plate 2.)

I. Septa with biiJinuate rami.

Rami with many thread-like limbrife Siren.

11. Septa with iiDipinnate rami.

A rudi mental inner row of rami
; Umbrite thread-like Proteus.

III. Septa with simple rami.

A. Rami long, compressed : fimbriae dependent from lower edge.

Fimbrite thread-like, extending on both outer and inner face of process.

Kecturiis.

Fimbriye flat, long, chiefly confined to the lower margin of process. Lar-

vaj of SpeleriJes ruler ; S.Mlineaius, and GyrinoijMlus porphiiritkiis.

Fimbria} few, subclavate Plethodou cinereus.

AA. Rami long, narrow; bearing fimbriae only on the side next the bodj-.

FimbriiB simple, flat, snbeqnal Amhlystoma.

AAA. Rami very short; fimbrise extending on the vertical septa.

FimbrisB in numerous rows on the edge of the septa ; slender, unbranched.

Larva of Cliondroius ienehrosus.
IV. Septa without rami.

Septa bearing flat, thread-like fimbriae, which arise posteriorly, and are

often divided. Larva from Simiahmoo, Washington Territory, prob-

ably of a CJiondrotus.

* E. g. Molge vulgaris (Dnges), Diemyclijlus virldescens,

to. P. Hay, American Naturalist, 18rf8.

I Sarasin, Embryology of the Cceciliidse,
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lu tlieilevelopmeot of tbe vertebiieallaro first biconcave, or ILsh-like.

The intervertebral cartilage ossifies later, and attaches itself to the

centrum posterior to it, forming an opistboccelous articnlatiou. There

are uo procoelous vertebrpe among Urodela.

The feet are first simple at the extremity (Plate 20, fig. 0), but soon

become bifurcate (Fig. 5), or with two digits. This was first observed

by Eusconi in 1821 in the European Ilemisalamandra cristata. Pro-

fessor Baird* fii^st observed this in the Ambhjstoma imnctatum in larvae

of 1.4™"^ iu length. The same has since been observed by myself in

18G9,t ami later by Gotte| iu his essay on the development and re-

generation of the foot-skeleton in the triton; also by Strasser and

by Hoy. In AmbJystoma imnctatum the numbers of digits succeed

each other as follows : First stage, 2 before, hind limb none; second,

3 before, hind limb noue ; Ihird, 3 before, hind limb 2; fourth, 3 be-

fore, hind limb 3. Sometimes the anterior digits are complete in iium

ber before the posterior foot appears, and we have combinations of

numbers from 4—0 to 4—3, and 4—4 to the full number, 4—5, which is

luund in alt specimens of 2.5™'" and upwards.

As already observed, the Batrachia are supposed to have been de-

rived from the Dipnoi. Spicimens of Lepidosiren annectcns have been

described § which have the extremity of the limbs abnormably bifur-

cate, but the abnormality is perhaps in the direction of the evolution of

digits. Dr. G. Baur believes that tlie third, fourth, and fifth digits have

grown or sprouted successively in time from the external distal angle of

the ulna and fibula, while the first and second are represented by the

two original branches.
||

In the cranium a good many important changes occur before the bcnes

appear,^] Among the first of these is the division of the five simple

transverse branchial cartilages into two segments each, epibranchials

and ceratobranchials, or, in the case of the anterior arch, into cerato-

hyal and hypohyal. So the mandibular cartilage immediately anterior

to the ceratohyal, divides into the superior quadrate, and the inferior

meckelian or mandibular. A subsequent change is the fusion of the

quadrate cartilage at its superior end with the trabeculum of its side,

and with the pterygopalatine arch with the inferior end. (See Plate 4S,

figs. 7-9 ) At this time the chordadorsalis has retreated till it is only

present between the esoccipital cartilage below. When ossification com-

mences, the vomers, palatines, and pterygoids are all distinct. Towards

tiie end of the metamorphosis the former two unite, and the pterygoid

separates from the palatine. Both these elements contract away from

each other until they are widely separated, and the pterygoids are much

*Iconograpliic Eacyclop;udia, 1851.

t Proceedings Phila. Acad., j). 95.

t 1879.

^^ By Steindacliner.

II
Beitrligc zur Morpliogeuie d. Carpus-ii. Tarsus dor Vertebraten, 1887, p. 67.

HThe facts as to the first stages of the skull of the iarva of Amblystoma are derived

from Dr. W. K. Parker, PbilosopL. 'I'ransac 1877, p. 52'J.
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rediiced in size. In soiine families tlic pterygoids never ossily, and dis-

appear. An iilnstratiou of tbe late ])ersistence of the osseous pteiygo

palatine arch is seen in the larva of (Jliondrotus tenehrosns. (See Plate

24.)

Tbe systematic arrangement of the Urodela may be represented as

follows

:

I. Lateral and mexliaii hyoicl elements distinct.

A. Two pairs of ccratobraucbial bones; stapes connected witb (juadrate arch;

no doable hypopopbyscs. Tremaiodera.

No first epibrancbial ; no double bypopopbyses of vertebrie; vertebrae ani-

pliicoelous; ceratobyal connected witli quadrate by ligament only;

vomeropalatine bones witb teetb on tbe anterior margin; vestibule

witb membranous inner wall ; no paraspbeuoid teetb.

Crupiohrandildw.

B. One pair of ceratobraucbial bones; stapes connected witb quadrate arcb; liypo-

popbyscs double. AmpMumoidca.

No first epibrancbial, several otbers present; vertebra; ampliiccelous
; an eth-

moid; scapular and pelvic arches present; ceratobyal couuccted with
quadrate by ligament only; liver little sub divided AmpMamida>.

C. Two pairs of ceratobrancbials; stapes not connected witb quadrate arcb in

adult; only tbe first and rarely second epibranchials present; verte-

bra; without double hypopopbyses. rsnidosauria.

1. Vertebra; ampbicoolous.

Vomerojjalatine bones with teeth on the posterior margin ; ceratobyal

connected witb quadrate by cartilage ; no paraspbeuoid teeth ; vesti-

bule witb osseous walls; carpus and tarsus ossified; an otoglossal

cartilage ; no second epibrancbial elemeut Jmhiijstomidcr.

Vomeropalatine bones with teeth on the posterior margin ; no parasphc-

noid teeth; no otoglossal cartilage; a second epibrancbial.

UijuohUdw.

Vomeropalatine bones witb teetb on the posterior margins
; paraspbeuoid

teeth; vestibule with osseous walls; ceratobyal connected wilii

quadrate by cartilage; no otoglossal cartilage; no second epibrancb-

ial ; carpus and tarsus cartilaginous ; no pterygoid Plethodontlia'-

2. Vertebra; opisthocoelous.

Vomeropalatine bones not sending processes over paraspbeuoid bone

;

ceratobyal connected with quadrate by cartilage
;

paraspbeuoid

teeth; no postfrontosquamosal arch; carpus and tarsus cartilagi-

nous Desmognaihidw.

Vomeropalatine bones not produced posteriorly
;
paraspbeuoid teetb; no

postfrontosquamosal arcb; carj)us and tarsus osseous Thoriida'.

V-JUieropalatine bones extended over paraspbeuoids in" two dentigerous

jirocesses ; no paraspbeuoid teeth ; no osseous postfrontosquamosal

arch; ceratobyal only connected with quadrate by ligament | carpus

and tarsus osseous Salamandridw.

Vomeropalatine bones extended over parasphenoid in two deutigerous

processes ; no paraspbeuoid teeth ; an osseous postfroutosquamosai

arch; ceratobyal only connected with quadrate by ligament ; carpus

and tarsus osseous Pleurodelidce.

II. Hvoid elements continuous across middle line. No distinct median elements.

Stapes connected with quadrafe bone. Apoda.

Vertebme with double hypopopbyses ; an ethmoid bone j scapular and pelvic

arches wanting ; liver greatly subdivided . . „ . , , , . , . Cccciliidce.

1951—Bull 34 3
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Tlic C«cilii(liXi arc generally regarded as represeutiDg a distinct order,

which bears the names Apoda or Gymnophiona. The definition given

to this order by Mr. Boulenger* is : "No limbs; tail rudimentary. Males

with an intromittent copulatory organ. Adapted for burrowing." Of

these definitions none is of ordinal value. The tail in some species is

distinct. The intromittent copulatory organ in Dermophis mexicanus,

Oymnopis proximus, and Herpele ochrocephala is not an especial organ,

but is merely the everted cloaca. The hard papilhe observed by Giiu-

tbert in the IclithyopMs gluUnosus are wanting in the above species.

The protrusion of the cloaca is effected by two especial muscles, which

are wanting in Ampbiuraidie. As to limbs, their extremely rudiment-

ary character in Amphinma is well known. To regard their condi-

tion as indicating ordinal separation from the Cseciliidfe is not in accord-

ance with our practice in similar cases in the Eeptilia, as in the order

Laceitilia.

I have endeavored to sustain the order Gymnophiona by the character

of the fusion of the nasal and premaxillary bones found in the majority

of the genera. | But Stannius § shows that these bones are distinct in

Ichthyojihis. Huxley states (Anatomy of Vertebrate Animals, p. 155)

that in Ichthyophis gluUnosus a distinct bone nearly encircles the orbit.

This he compares to the supra and postorbital bones found in the Stego-

cepbali. But in Ohthon^rpeton, Csecilia, Dermophis, and other genera,

this bone forms part of the maxillary, so that it is not characteristic of tlie

family, and may not be homologous with the bones which occupy the

same position in Stegocephali. Wiedersheim calls it maxillary.

With these fact in view I have united
||
the Caeciliidai with the Urodela,

a proposition which I fully believe to be sustained by the evidence. The

Ccvciliidce is afamily of Urodela, connected with the typical forms through

the Amphiumidce.

Geographical distrihuUon.—The distribution of the families of the

Urodela and their contents is as follows : None exist in the Australian

realm and, excepting some Oceciliidte, in the Ethiopian realm. In the

iSTeotropical they are restricted to the Central American and Mexican

districts, with a few species in the northern Andes, and one reputed to

be from the West Indian island, Santo Domingo.

The CseciliidiB are more widely distributed, belonging especially to

trojiical regions.

* Catalogue of tlio British Maseum, 1882, i>. 88.

t Reptiles of British India (Ray Society), p. 441.

X American Naturalist, 1884, p. 26.

§ Zootomie der Amphibien, 1856, p. 44.

II
American Naturalist, 1885, p. 244, note, and Proceeds. Anier. Philos. Soc.^ Feb,

1886 p. 442.
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Families.

j

Ethio-
pian.

Kcarc-
lic.

Neo-
tiopical

Total.

1

1

1

10
3

26
K

36

1 1

8lIvnoi»ii(];i',

1 • 2G
3

9

1

]2

I*leiu*'(leli<ljc 18
1 3

1

21

31

1

1
5 6

1

Total 36
i

6
i

6 54 1J8

The temperate regions of the New World is, then, the homo of the

greatest number of species of Urodela, after which tbe temperate re-

gions of the Old World follow.

The distribution of the families and their species in North America
is as follows

:

Families.

Regions.

Eastern.
Austro-
liparian.

Central. Sonoran. Pacific.

Cryptobrancliiilai . 2

12
8

3

1

Aiublyatomidaj 6

8
1

1

1

i 1 8

11

I

26 17 1 1 20

The details of distribution are given under the family and generic

heads.

Fhylogeny—This order is probably of considerable antiquity, but no

species positively referable to it is known from any pretertiary forma-

tion. In tertiary beds we have representatives ot different types. The
genus Chelotriton Pomel from the Miocene of Allier, France, has opis-

tliocoeclous vertebroe like most of the existing species of Europe, and

has in addition an expansion of the neural spine of each vertebra, to

which the epidermis was closely adherent, giving a row of rougli plates

down the middle line of the back. Heliarchon and Polysemia of Von
Meyer are known from specimens from the Miocene beds of Germany.

They have apparently the cartilaginous carpus and tarsus of the Amer-

ican genera. The Miocene of Switzerland has furnished the remains of

a species, probably of Cryptobranchidie, which has been referred to tbe

genus Andrias by Tschudi. It is very much like Cryptobrancbus.

In older formations we have in the North American Laramie the

genus Scapherpetou Cope, which may well belong to the (Jrodela, but

the skull is unknown. In the Wealden of Belgium the genus Hylaoba-

trachus DoUo may belong to this order, but the skull is not yet well

known.



3G BULLETIN 34, UNITED STATES NA.TIONAL MUSEUM.

Tlie most primitive form of the existing Urodcla is apparently Cryp-

tobrancluis.

Wiedersbciin * {I. c, p. 95) Las attempted to trace tlie ancestry of the

CiBciliida; to the Stegocephali of the Carbouiferoas period, from which

he snpposes them to have arisen by a process of degeueratiou. He re-

marks that in order to demonstrate this proposition it is only necessary

to discover a type with rudimental limbs which shall connect the two.

That the Cneciliidie is a type which has resulted from a degeneration,

1 have also proposed,! but T have derived them from the Urodela rather

than from the Stegocephali direct. They have, like Amphiuma, essen-

tially the same cranial structure as the LTrodela, which is widely different

from that of the Stegocephali, in the absence of the intercalare, supra

temporal, basioccipital and i)Dstorbital bones. And these cliaracters

are fully maintained in various genera of Stegocephali which have rudi-

mental limbs. Amphiuma then is the anuectant type with rudimental

limbs which Dr. Wiedersheim sought for. The circumstance that his

eyes were turned toward the Stegocephali indisposed him to recognize

this fact.

Theaflinities of the recent families, which may be regarded as phylo-

genetic, may be represented as follows:

Thoriicko.

Plethodontidai.

CaeciliidsB.

Aiiipliiiimid;e.

DcsmorjuatUidii;.

AtublystomuhB.

Plciirodclidtc.

Salaiiiaadridaj.

CryptobrancliidiB.

CRYPTOBRA NCniD^E.

Vertebra? amphicoelous, without anterior double hypopo[)liysis. Tail

developed. Parietal and prefrontal bones embracing frontals, and
meeting above orbits. Vestibule with internal wall membranous. No
ethmoid bone. Carpus and tarsus cartilaginous. Yomeropalatine teeth

on anterior border of bone of that name. Pterygoid bone present.

"Anatomie der Gymnophionen, Jeua, 1879. tAmericau Naturalist, 1885, p. 244.
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Of this family but two existing geuera are known, altliough it is

qaite probable that a third has left remains in the Miocene lacustrine

beds at Oeningen, in Germany, which is kuown under the name of Au-

drias. The existing genera differ as follows

:

IJi'Jincliial fissure present Crypto'brancliKS-

No branchial fissure Megalahatracliiis.

The Megalobatrachus maximus is found in Japan and eastern Asia as

far southwest as eastern Thibet. I^ exceeds in dimensions the species

of Cryptobranchus, which are exclusively North American, but has a

great general resemblance to them.

The nearest ap])roach to this family among other Urodela is made by
the family of Amblystomida?.. The structural diflerences are, however,

import.ant.

CRYPTOBRANCHUS Leuckart.

Isis, 1821, p. 2G0. Boulenger, Catal. Batr. Grail. Britr. Mus., 1882, p. 81.

Ahranclins. Harlan, Annals, Lyceum Nat. Hist. New York, 1825, r, p. 221.

ilfeH02)o?Ha. Harlan, /. c, p. 270; Tschudi, Batr., 90; Dum. Bibr., Eop. G6u., ix, p.205.

Sulamandrops. Wagl., Nat. Syst. Anipbib., 1830, p. 209.

Enrijaa. Rafinesqne (teste Baird), Atlantic Journal, 1832, p. 121.

Frotoxcpsis. "Barton", Gray, Catal. Batr. Grad. Brit. Mus., ed. i, p. 53.

In this genus the vomerine teeth form a regularly arched series, con-

centric with the maxillary seiies. The tongue is but little free, and

that only round tlie edges. The columella of the stapes is cartilaginous,

and is connected by a close articular contact with the quadrate carti-

lage and with the under side of the squamosal bone. The ccratohyal

is connected by a ligament with the posterior side of the quadrate, with

the intervention of an oval cartilage, which has the position of the sty-

loliyal bone of fishes. The posterior extremity of the ceratohyal is not

incurved, and is free from the skull. (Plate 48, fig. 3.)

The hyoid apparatus is quite characteristic. They have been already

described so far as they define the suborder Trematodera. They re

semblo the Pseudosauria in having two ceratobrauchials, but differ from

them and resemble the Amphiumoidea in having no first epibrancliial.

This element may, however, be confluent with the first ceratobranchial,

but no suture appears in very young specimens. The ceratohyals are

divided transversely and the hypohyals are large. They are not in

contact with each other or with the first basibrauchial, as in other or-

ders and suborders, but are separated by a pair of transverse elements,

which are probably true basihyals. The first basibrauchial appears to

be interrupted at its middle, the janterior part remaining attached to

the basihyals. No second basibrauchial.

A broad cartilaginous plate rises from the basibrauchial and supports

the tongue. It resembles a good deal the otoglossal cartilage of the

AmblystomidfB, with which it is probably homologous.* The second,

*This snffs;estioii 1 owe to Dr. Gait.
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tbirdj and fourth ei)ibrancbials are present. Between tbe bases of the

second and third is a rndimental third ceratobranchial. (Phit.^ 15,

The carpus in Oryptobranchus is somewhat variable in the typical

species. The centrale carpi always separates the intermedium from

the uluare, thus reaching the ulna, while the contrale tarsi is always

shut off from the fibula by the intermedium. (Plate 45, fig. 3.) There

may be two centralia t.irsi ( Plate 4G, fig. 3), as has been shown by Wie-

dersheim. There are four carpalia and five tarsalia, but the fourth and

(iltli tarsalia may be fused. (Plate 46, flg. 3.)

The boii;s of the extremities are simple, the femur being without the

Loc^hantL'r found in the Pseudosauria, and the humerus being without

the condyles. The scapular arch is entirely cartilaginous, excepting

the scapula, which is small. There is a large cartilaginous coracoid

plate which overlaps that of the opposite side, and is deeply fissured

transverse obliquely in front !jom the interior border, cutting off a

narrow [irjcoracoid. There is a cartilaginous sternum posterior to tlie

coracoids. The pelvic arch has an osseous ilium, which is in contact

with an osseous ischium on eacii side, which does not meet its fellow on

the middle line below. The pubic region is represented by a large sim-

ple cartihige, which is produced into a style on the middle line anteri-

orly, as in the Pseudosauria.

In its visceral anatomy this genus resembles the Pseudosauria. The
stomach is distinct, and there is a pyloric flexure. (Plates 6 and 52,

fig. 40
There is one widely-distributed species of this genus, and probably

a second, known only as yet from the upper waters of the Tennessee

River, but the latter requires further investigation, as I have seen but

a single specimen of it. The distinguishing features are the following:

Posterior digits free; tougue free in frout, its superior surface tlirown into plica?;

internal nares open C. allegheniensis.

Posterior digits webbed, tbe external to tbe tip ; tongue not free, covered witb large

closely-placed pappilla; ; internal uares valvular C.fuscus.

ORYPTOBRANCHUS ALLEGHENIENSIS Daudin.

(Plates 5-8.)

Cnjptohranchus allcghenieusis, Van der Hoeveu, Tijdscber, v. Nat. Gesch. en Pbysiol.

IV, p. 384, PL v A, f. 3-4, & V. B; Boulenger, Cat. Batr. Grad. Brit. Mus., ed.

II, 1862, p. 8L
SaJamaiidra allcfjliaiiiensis, Daud., Rept., viii, p. 231.

Snlamandra gigantea, Barton, On Siren lacerlina.

Mohje (jUjaniea, Merr. Tent., p. 187.

Criiplobranchus salaviandroides, Leuckart, I. c.

A'jvauchiis alleijhaiiicnsis, Harbin, I. c. •

Mcnopoina allerj]ia)nensh, Harlan, I. c; Holbr., N. A. Herp. , v, p. 95, PI. 32; Dekay,

N. Y.,Faun. Rept., p. S:), PI. 18, f. 44; Diim & Bibr., p. 207, pL 94, f. 1; Wied.,

Nova Acta Lcop. -Carol, xxxii, p. 133, Pl.fi.
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Satania7idro})s giijantea, Wagl., I. c.

Eiirycea Jiiucronuta, Ratin., /. c.

Mciiopoma /jifjanUa, Tschudi, /. c.

Protono2}sis horrida, Gray, Cat. Batr. Grad. Brit. Mus., eel. 1, p. 53.

39

Fig. 5. Cryptobranchus allegheniensis DauA.; No. 9752. Pennsylvania; natural size.

Body moderately elongate and depressed ; the liiubs quite short. The

tail inucli compressed, about one-half the length of the head, and body.

The neck wide; the head a little wider, plane above, fiat aud much de-

i])ressed, with very short, wide, and rounded muzzle.

The nostrils are near the labial border, and look forwards. The space

'.separating them is about half the iuterorbitil width. The eyes arequite

jsmall, and are covered with a rather thin cornea, but are without dis-
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tinct eyelids. They are oval in outline, the long diameter anteropos-

terior. They are widely sei)arateil iroai each other and are not far from

the labial border. The jaws arc equal iu front, and the muzzle is per-

fectly flat. The upper lii) is not pendulus except at its posterior end,

where it is also thick. Tiie free lower lip is decurved, and extends only

about one-third the distance round the lower jaw.

The mouth is wide, and the rictus falls below the posterior canth us

of the eye. The inaxillopremaxillary arc of teeth extends to a point a

little posterior to a line dropped from the posterior edge of the eye.

Tlie vomeropalatine seriivs is quite close to themaxillopremaxillary, and
extend about one half way as far posteriorly as the external row. At
the n)iddleof tlie arc it sometimes presents a convexity backwards for a

short distance. At each o( its extrtmitiesis situated the posterior nostril,

which is an oval more or less open, and never a slit, as in the C.fuscus.

Its position ditJ'ers from tliat seen in AmpMuma means and Necturus in its

being at the end of the row, and not external to it. Theroof of the mouth
is everywhere flat. The tongue is wide and is considerably free in Iront,

the free border narrowing laterally and posteriorly. It nearly fills the

tloor of the mouth, leaving but a narrow space between it and the man-

dibular arc. Its surface is thrown into numerous elevated folds, which

are thin, and generally anteroposterior iu direction. They intercom-

municate by lesser oblique folds, which with other delicate ridges form

a net-work between the principal ones. In old specimens or badly-pre-

ser^':..! ones the plicfe may be flattened or lowered.

The legs are quite short; when pressed to the side they are separated

by a space equal to 1.25 the length of the anterior limb. The fingers

are short and rather free, and the external one is considerably shorter

than the internal one. The others are subsequal. An extensive fold

of the skin extends from the axilla to near the extremity of the external

finger, forming the posterior expanded border of the limb. It is most

prominent at the lower part of the upper arm. The posti'rior toes are

rather short, and are free from web as to the phalanges. The first is

the shortest, and the second a little exceeds the fifth. The third and

fourth are subequal, and, with the fifth, are somewhat depressed. This

appearance is produced by a dermal wing on the external border, which

increases in width from the third to the fifth, becoming very wide on

the latter. It continues from the fifth toe on the hinder border of the

leg to the base of the thigh, corresponding with the similar fold on the

fore leg. The epidermis is not hardened into ungues in this species.

The skin is perfectly smooth, but is thrown into a longitudinal undu-

lating fold on the sides between the fore and hind legs. Th:s fold is

obsolete in some specimens, ap])arently on account of the distension of

the body with food or eggs. There are a shallow median dorsal groove

and fourteen costal grooves. The latter are not distinct on the back or

belly, and are best seen on the sides of the latter. The tail has a free

dermal border on its superior edge, but none on the inferior edge, thus
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tlifi'ering' from the species of Nectiirus. A groove along the side of the

tail divides it iuto a superior and inferior portion, and a lateral wedge-

shaped mass, covered with longitudinally folded skin, intervenes between

the two for about one third the length of the member. Dermal mucous

pores are especially abundant on the head of this sjDecies. They generally

appear in the middle of a low, elongate, dermal papilla, dividing it into

two papilhie. These are closely placed in a triangular patch, of which the

maxillary border forms the hypotenuse, a line extending backwards from

the nostril parallel to the middle line, another side ; and the other border

transverse, i>:issing about its own diameter posterior to the eye. But

there are numerous other similar papilla? posterior to this patch, and

on the sides of the anterior half of the neck. A series of double pa-

pilloe extends round near the border of the lower jaw, becoming obso-

lete on the symphj'seal region. A conspicuous arched row of the same
extends round opposite the inferior edge of thelower jaw; and between

it and the superior row are numerous other pores and papillae. A row of

pores passes round within each arm on the sides of the thorax ; and there

are two rows on the sides, one above ;nid the other below, the lateral fold.

The upper row is continued on the wedge-like portion of integument,

forming the middle of the basal third of the side of the tail.

The branchial fissure is half-way between the angle of the lower jaw
and the shoulder. The vent is small.

Measurements of No. 9752. M.
Total length 480

Length from end of muzzle to end of vent 319

Lengtli from end of muzzle to line of groin 275

Length from end of muzzle to line of axilla 100

Width between nostrils 013

Width between eyes 029

Greatest width of head 056

Width between axilliB 045

Width at base of tail.... 030

Depth of tail at middle 0455

Length of fore limb from axilla 054

Length of fore foot Oil

Length of hind limb.... 061

Length of hind foot 020

Length of lower leg 026

Width between internal nostrils 0245

mmThe largest specimen (No. 10043) measures 545

The usual color is rather light lead-colored above and a still paler

shade of the same below. There are indistinct darker spots on the sur-

face above, only visible when the animal is in fluid. Sometimes these

shades are represented by very distinct dark-brown spots (Nos. 4531,

7004).
^
Some specimens have the ground color brown of a lighter hue

(Noo 7005), the dark spots being present or absent. Three specimens

(No. 9205) are almost entirely black.

This species is distributed from western New York and Pennsyl-

vanhx and the Great Lakes to Iowa, and south to Georgia, North Caro-
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liua, aud Louisiana. It is not yet known from Florida or Texas. A sin-

gle specimen in the National Museum was taken in the Susquehanna

River, Peuusylvauia.

The "hellbender" is entirely aquatic in its habits, and is frequently

taken by fishermen on their hooks. It is very tenacious of life, and is

perfectly harmless. Its larval period must be of brief duration, since

it has not been yet observed. The eggs are rather large, and are at-

tached by two strong suspensors at opposite poles.

RESERVE SERIES.

Catalofriio ^fo.of

uunibcr. spec.

10043 1

8229 ]

7()<i8 1

9204 1

9J05 3

9144 G
97r)2 1

700.-) 3
70.-)5 ]

7009 1

92112 1

4531 4
5037 1

HS79 2

70114 2

13922 1

931G 1

31

Locality.
"When

collected.
Fiom whom received.

Natuie of
speciiucn.

Susquehanna River.

Alli'fjany Couuty, N. Y

.

Kvfinsviile, Ind
Gn at Lako3

Agricultural Department.
Dr. Stevens

Peunsylv.inia
Abbeville, S.O.
Poland, Ohio
Tvree Springs, Tenii .

.

Hillsborough, N. C
Meadville, Pa
Georgia
Prairie Mer Rouffe, La.
Noiichucky, E. Tenn..
Des Moines, Iowa
(?)

June 1,1878 H. B. Wright
Dr. J. B. Barratt...
Prof. S. F. Baird...
Prof R. Owen
Rev. M. A. Curtis.
J. F. Thickston
Dr. W. L. Jones. ..

James Fairie

R. Ellsworth Call.

(?)

Alcoholic.
Do.
Do,
D(r.

Do.
DO.
DO.
DO.
Do.
DO.
Do.
DO.
DO.
DO.
DO.
DO.
DO.

GENERAL SERIES.

70G9 1

7004 1

9316 14

16

Tyree Spring?, Tenn
Noiichucky River, Tenn

.

(?)

Prof. R. Owen. Alcoholic.
Do.
Do.

There is some variation in specimens in the relative distance of one

nostril from the other and from the eye. In some specimens these dis-

tances are identical; in others the former is somewhat less than the

latter, and the same measureuient, usually one-half the width between

the eyes, may enter it 2.25 times.

A local variety is seen in three si)ecimens (iSTo, 7005) from Abbeville,

S. 0. These are a light brown, much resembling the G.fuscus, but are

spotted with a darker brown. The double papillae are not visible on

the superior surface of the head, and are faintly marked on the inferior

aspect. The rows of pores are, however, as in C. allegJieniensis, as are

the tongue and internal nares. The digits are all more slender, and the

dermal ala on the external toe and that of the elbow are much reduced.

Besides the generic character, the following ditferences may be ob-

served on, comparison of this species with the 3Iegalohatrachns ma.vimus

of Asia. In the latter the tongue is not free, but is sessile, and with-

out plicaj; head with rows of oltuse tubercles; sides and limbs without

dermal folds.
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CRYPTOBRANCHUS FUSCUS Holbrook.

Menopoma fiiscum Holbrook, N. Am. Herpetology, 1842, v, p. 99.

Fig. G.—Gnj2)tobranchus fusous, Knosville, Tennessee ; natural sizr

Besides the characters already assigned to this species, the single
specimen on which it rests differs fr.rii most of those of the C. aUeglie-
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niensis in tbe absence of the longitudinal dermal fold on the side, and of

tlie papilltie on the upper surface of the head. In both these res[)ects

it agrees with some specimens frjiu Abbeville, S, C. (No. 7005), ah^eady

referred to. I do not attiicli much importance to the absence of the lat-

eral folds, as distension of the abdomen from any cause would be apt to

cause it to disappear. These two characters, however, with the brown
color, supplement the three important ones given in the diagnosis, and

confirm the propriety of recognizing the species. Nevertheless, the ob-

servaiion of other specimens presenting the same features will be neces-

sary before the species can be regarded as fully established.

The head has the wide, fiat form of the other species, witli the very sliori.

and broadly rounded muzzle, but these characters are exaggerated.

Thus the length from the end of the muzzle to the lines connectii.g the

angles or canthus of the mouth enters the greatest width of the head

four times and a fraction ; while in the C. allegheniensis it is one-half tlio

same measurement of the width of the head, or even a little longer.

The shortness of the gape as compared with its width is also indicated

by the fact that the canthus oris is below a point anterior to the anterior

canthus of the eye in the C.fuscus, while in the G. allegheniensis the angle

is below the i)osterior canthus of the latter. The eye is smaller than is

usual in the C. allegheniensis, its long diameter entering the interocular

space a little over seven times; while in the more abundant species it en-

ters five times to nearl}^ six times. The extremity of the maxillary series

of teeth corresponds with the canthus of the month. The vomerinos

have only half as much length. The inti'rnal nostril is a slit, nearly

closed, in line with the series of vomerine teeth at their extremity. I

have not found it closed in this way in any specimens of tbe (J. alleghe-

niensis. The characteristics of the tongue form one of the strongest

characters of this species, Its superior surface is covered with large

truncate papillae, so closely placed as to be everywhere in contact.

They are onl}" distinguished, as in the human tongue, by bending the

surface. Nothing like this is known in the other species. Here the

surface of the tongue is marked w^th longitudinal plica?, separated by

considerable intervals, which are themselves subdivided b}" smaller and

lower plicfc, the general result being an appearance something like tripe.

The width between the external nares is half of that between the orbits

or the posterior nares.

The crypts of the skin of the superior surfaces are coarser than in

the (7. allegheniensis, especially on the posterior half of t!>.o head. The
anterior half of the latter is smooth. No trace of the double i)apillai

is to be found on the superior surfaces, but they exist in the arched

series round the lower jaw below the lip, as in the other species, but

with this difference: the papilhTe one above the other are not round,

but short longitudinal keels, so as to be parallel to each other.

The fingers are entirely free, and the phalanges are, begiiming on the

inner side, 2, 2, 3,7.2. The ala on the posterior edge of the u[)per arm i.'s
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well developed, aud terminates just below the elbow. The toes come
iu the order of length as follows, beginning- with the short inner, 1, 5,

2, 3, 4
J
and the phalanges, iu the same order, are 2, 2, 3,3, 2. The

three external are ribbed from the tips ; the notch between the third

and fourth reaching the end of the first phalange, but between the

fourth and fifth extending from tip to tip, with a very slight notch

(easily enlarged by tearing) ; the legs are about as long as in C. allcghe-

niensis. When they are pressed to the side they are separated by a
distance equal to one and a quarter times the length of the hinder leg.

This measurement must be taken with some allowance, as the specimen

has been coiled in strong alcohol, and its true form is not easily restored.

It is impossible to distinguish the true lateral folds. An estimate

makes them equal those of the other species, fourteen. The tail has

tlie usual form. Its superior outline rises from the base, and is convex,

aud consists partly of a thin dermal border. The extremity is thin, as

is also the distal fourth of the inferior edge.

Measurements.

M.
Total leugtli 0.440

Length to end of vent 295

Length to groin 215

Length to axilla 100

Length to line of can thus oris 015

Length of anterior leg 039

Length of anterior foot 015

Length of posterior leg , 053

Length of posterior foot 0245

Width between external narcs 012

Width between orbits 025

Width of head '.

051

Depth of tail at middle 042

The color of this specimen is a rich chocolate brown; the inferior sur-

faces rather ])aler than the superior. No spots.

Catalogue number. No. species. Locality.

Knoxville, Tenn

Donor.

Professor Mitcliell.

AMBLYSTOMID^.

This family is of particular interest among the Urodela, as furnishing

connecting forms between the ordinary types of the order aud those

larger species which we suppose to be more characteristic of former

periods of the earth's history. It also furnishes us with transitional

conditions of characters which liave been regarded as indicating very

diverse origin and nature. The species are mostly of large size, and
are probably confined to North America

;
perhaps a species exists in

Farther India.
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T]io characters wliich restrict the family are as follows:

No etliuioid. Paiatiue boues not prolonged over parasphcuoids, bear-

ing teeth oil their posterior margins. Orbitosphenoid separated from

prootic by membranous walls. Internal wall of vestibule osseous. Car-

pus and tarsus ossified. Vertebrte amphicoelous. Prefrontals and

pterygoids present. Premaxillaries fully developed. Parasphenoid

without dentigerous plates. An otoglossal cartilage; onl}^ one, the first

epibranchial ; second basibranchial isolateil.

We may here observe the significance of the features defining this

family. Two of the characters assigned are what I have termed morphic;

that is, one has not been assumed after possession of the other, nor is

it identical with the immature stage of the same. Such are the short-

ened form of the palatine bones, as compared with the posteriorly pro-

duced laminae of the SalamandridfB, and the absence of deutigerous

plates on the parasphenoid in the Plethodontidse is a character of the

same kind. Under such circumstances we infer that the famihes ex-

hibit an outogeuy modified by ccenogeny.

The biconcave vertebrae constitute a persistence of a larval feature.

Tlie presence of pterygoids has the same significance with reference

to other families.

The ossification of the carpus and tarsus are characters in which this

group develops beyond the larval condition which is permanent in the

family Plethodontidse.

Thus of eight characters two are morphic and six developmental;

of the six, two are of advanced development and four of repressed

development, as comi)ared with other families.

The writer characterized this family nearly as above in the Journal of

the Philadelphia Academy, 1866, 105. Dr. Hallowell proposed it in the

same work, 1858, 337, but on insufficient characters. Many of the char-

acters of the principal genus Amblystoma had been already pointed

out by Professor Baird. The genera included by Hallowell were Am-
blystoma, Xiplwnura Tsch., and Onychodactylus Tschudi. Gray had
previously embraced the same genera with Heterotriton Gray, in his

lirst section of the Plethodontidai, which corresponds with this family.

The writer in 1859 embraced Onychodactylus, Amblystoma, Camarataxis

Cope, and Megalobatrachus Tschudi. In the above cited essay of 1866

the genera are limited to the two first mentioned with EnsaUna Gray.

The ravestigation of the subject which I gave in mj'' monograph of this

family, published in 1869, resulted in the following disposition of these

supposed genera, Baird having already shown the identity of Xiplio-

nura with Amblystoma. " Heterotriton is identical with Amblystoma.

Megalobatrachus, the great salamander of Japan, I have determined

to pertain to the Cryi^tobranchidte. The genus Camarataxis, as will

appear further on, was established on a larval character, permanent
in some individuals it is true, but not permanent in any species. On
the other hand, there is some probability that one or both of the species

of Ilynobius Tschudi from Japan enter the family, but this I am not
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able to establish." TLo latter geuus, together with Eauideiis, Oiiycho-

dactyhis and Salaniaudrella from Asia, have beeu since referred to the

Auiblystoiuidai by Bonlaugcr, but I now lind the hyold apparatus to be

quite ditfireut iu the two groups.

Three genera of this family are known to me. Another has beoji

distinguished on dental characters (Dicamptodou), but whether iden-

tical with or distinct from those I have seen I do not yet know.

I. Vomcropalatiue teetli in a transverse line, whicli is straight or augulated and not

much interrupted at the middle.

Otoglossal cartilage forming a ring, attached jiosteriorly to the first basibran-

chial cartilage Amhlystowa.

Otoglossal cartilage formiug a subtriangular plate attached posteriorlj^ to (lie

first basibranchial Chondrotun.

II. Vomovopolatine teeth in two series, separated by a wide interspace.

Otoglossal cartilage not annular, free from the basibranchial, on which it moves
j

tail round Ungncdapsiis.

Tail compressed; dental series converging backward D'lcmnpiodon.

The species of these genera are all North American excepting the

Amblystoma persimilis Gray of Siam.

AMBLYSTOMA, Tschudi.

Tschndi, Batr., p. 92 ; Baird, Journ. Ac. Phila.(2), i, 1850, p. 281; Gray, Cat., p. 34;

Dum. & Bibr. ix, p. 101 ; Cope, Proc. Ac. Phila., 1867, p. 16G; Strauch, Salam, p.

GO ; Boulenger, Cat. Batr. Grad. Brit. Mus., 2d ed., 1882, p. 3S.

Xiplioiinra, Tschudi, I. c, p. 95 ; Gray, I. c. ; Dum. & Bibr., p. 161.

Sulamandroiihs, Fitzing., Syst. Rept.,p. 33.

Hehrotriion, Gray, I. c, p. 33.

Camarataxis, Cope, Proc. Ac. Phila., 1859, p. 122.

PecloijloHsa, Mivart, Proc. Zool. Soc, 1867, p. 698.

Lai val forms :

Siiedon, Wagl., Syst, Amph., 1830, p. 209 ; Dum. & Bibr., p. 176.

Axoloit's, Owen, Ann. and Mag., N. H., xiv. p. 23.

Desmiostoma, Sagcr, Penins. Jour. Medic, 1858, p. 428.

Vomerine scries of teeth in the same line, though often interrupted.

Quadratqjugal bone wanting. Premaxillary bones distant from each

other, not embracing a fontanelle.

Tongue attichcd by its whole base, but with a narrow free margin on

all but the posterior portion, capable of but a moderate protrusion.

The otoglossal cartilage forms a ring, which passes entirely round the

circumference of the interior base of the tongue. It sends a process

on each side near its base, which terminates above theceratohyals with-

out articulating with them.

Hypohyal cartilages slender, of moderate length. (Plate 20.)

Ceratohyal articulating by its abruptly recurved superior extremity

with the posterior distal part of the quadrate. (Plate 48, figs. 8-10.)

Digits 4-5, free, not connected by natatory membrane.

A stratum of crypts more or less thickened on the parotoid region

and along the superior lateral region of the tail.

A series of mucous pores round the orbit and for some distance ante-

rior to it.
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The second basibrauchial elemeut is transverse, generally augulated

forwards, and is well ossified. The other parts of thehyoid apparatus

that are ossified are the proximal portion of the ceratohyal, the ante-

rior part of the first basibranchial, and the free extremity of the first

cpibranchial.

The larva3 are characterized by the long, slender processes of the

three branchial laminoe, which bear the vascular firabriie, rather than

the laminae themselves, as in Chondrotns. The internal nostrils are con-

fined between the maxillary series of teeth and the palatine arch, which

is concentric with the former and near to it, and is continued backwards

on each side in Hue with a similar series on the pterygoid bones. A
relation of nostrils to palatine teeth similar to the above is permanent

in Amphiuma, and one intermediate between it and the adult condition

of Amblystomai of groups iii and IV characterizes Cryptobranchus.

The tail and back have a free dermal margin, but there is none on

the limbs or digits. The tail is short and deep.

The following are some of the most readily observed characters which

are assumed by the Amblystomae at the period of their transformation

:

(1) The series of teeth on the splenial bone is shed
; (2) the carpus and

tarsus ossify
;

(.'5) the tail narrows and lengthens; (4) the branchiae dis-

appear; (5) the tongue enlarges and covers the floor of the mouth; (6)

the pterygopalatine series of teeth becomes more nearly transverse;

(7) brightly colored pigment is deposited in the chromatophorse of the

derm. These changes are stated in the order of their occurrence. But
in some of the protean species this order is not exactly observed in all

individuals, and in consequence of the assumption of one or the other

character of maturity in advance of another the number of species has

been supposed to be greater than it is. The same irregularity in the

successional appearance of structures is well known in the earlier pe-

riods of embryonic life, as stated by Von Baeriu the scholia of his Ent-

wickelungs-geschichite. In the chick, different portions of the vertebral

axis and the abdominal plates may or may not appear in the usual

order of succession.

In Amblystoma the approximation of the period of reproduction to

that of transformation varies with the species, and it is evident that

the closer this approximation, under the above principle of variation,

the more protean will the species be. As we know from the experi-

ments of Hogg, Duuieril, and others that metamorphosis is greatly has-

tened or delayed by the conditions of temperature and light,what would

not be the effect on individuals of such a protean species of a change

of topographical situation, such as the elevation or depression of the

land f And I have no hesitation in saying that if the peculiarities of

series of individuals of A. tigrinum, in the resjiects above eiiumerated,

were permanent, they would characterize those series as species as

completely as any that zoologists are accustomed to recognize. For

the evidences on this head, see the discussion of this species below.
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The experiiueuts of Hogy, above alluded to^ are as follows, as given

by liiiu iu the Annals and Magazine of Natural History.

He placed a number of impregnated ova of frogs in vessels arranged at

regular distances from the liglit in a cave. The lessening degrees of

light were of course accompanied by a corresponding but much less

rapid decline in temperature. The resulting effects on the metamorpho-
sis may be tabulated as follows

:

^

cS

P

11
20
25
81
10
22

11
28

31

Mean, Fahrenboit.

a
O
3

00° 56° 53° 51°

3 Egg
Larva free

Egg E'-^g Egg.

Laiva free Larva free

Larva very large
Metamorphosis com -

plete.

4 Larva largo
Motamorpliosis com-

plete.
8

Metamorphosis com
plete.

i

10 Metamorphosis com-
plete.

Other experiments, which will not be quoted now, are equally con-

clusive as to the effects of light and heat on their process. The dis-

tinction between maturity, or adult age, and complete development

must be borne in mind. The former condition is attained when the ova

are fitted for impregnation and the spermatozooids are capable of accom-

plishing that result. Development may or may not advance much
beyond this period. As one or more periods in the life of every species

is characterized by a greater rapidity of development (or metamorpho-
sis) than the remainder, so in proportion to the approximation of such

a period to the epoch of maturity or reproduction is the offspring liable

to variation.

The great difference between the different species and between indi-

viduals of the same species iu this respect, may be illustrated by the

following comparison between the size of the animals at the time of

losing the branchia?-, so far as known, and that to which they nlti-

mately attained :

Species.

Amhlystoma jefforsonianum
Amblystoma puuctatiim
Aiublystoma conspersum . .

.

Amblystoma opacum
Chomirotiis texanus
Choudrotus microstomus . .

.

Amblystoma talpoideum
Choudrotus paroticus

A mhlystoma tigrinum

Choudrotus tenebrosus

Siito at
loss of

braiichiic.

3*

3

\l

Average
full size.

10

10. r.

1

3.5

7.5

7t

9.5
6

9

In. Lin.
G

G

2 7.5
3 0.5

9.5
2.5

1951-

* Perhaps too largo.

-Bull 34 4.

f Not smallest.
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lu tbis connection it is desirable to ascertain how far characters tlis-

tingnishing undoubted species fall into the line of successional changes

common to all the species, as answer to this question would solve an

importaut part of the iuquiry as to the origin of species. We can not go

into it exhaustively at this time, but direct attention to these char-

acters in the synoptic table. The following are developmental char-

acters which distinguish known species: (1) The direction of the pala-

tine series of teeth; (2) the length of the body and tail, as compared

with the width of the head, is greater in large and old individuals of

A. tigrinum ; (3) the widening of the muzzle and greater separation of

the external uares
; (4) the spotted as distinguished from the uniform

coloration.

Characters to which no such relation can be assigned: (1) Thenumber

of costal folds, whose interspaces correspond with the vertebrse
; (2) the

number of phalanges.

Baird, in the first synopsis of this genus published, enumerates eight

s])ecies ; Gray in 1850 catalogues ten, after we exclude some species of

other genera erroneously included. Dumeril, likewise including species

of other genera, gives five true Amblystomte. Hallowell, 1858, increased

the number to sixteen. In my monograph of tbis genus, published in

1867, the species described numbered eighteen, six new^ ones being

added. Dr. Boulenger, in the Catalogue of the British Museum, second

edition, published in 1882, gave the number as seventeen, including a

Siamese species. In the present work thirteen species are admitted, one

of which is the Siamese species A. persiniilis, after the subtraction of

nine species placed in the genera Ghondrotus and Lingucdapsiis. For

the study of this genus the collection of the Smithsonian Institution is

unequaled. Probably the second best collection existing, that of the

Academy of Natural Sciences of Philadelphia, has also furnished its

numerous types, and several species mostly described by the late Dr.

Edward Hallowell.

Synopsis of species.

I. Scries of teeth extending along the exterual iissu'jo of the iuternal uares. Plicae

of tongue radiating from its posterior portion. Parotoid glands not

forming an ovoid distinct mass. Four phalanges in fourth toe."

A. Costal grooves, ten.

a. Vomerine series, three.

Head broad; width 3.5 to groiu ; muzzle contracted ; external uares much
closer than internal

;
palatine scries convex backwards; tail short,

compressed ; blackish-hrown, gray specked A. lalpoideiim.

B. Costal grooves, eleven.

a Vomerine series three.

j.i No, or one indistinct iilantar tubercle.

Middle series transverse or concave to behind posterior margins of uares;

width of head in specimens of 3 inches, greater tbau oue-foiu'th lengtli

to groin; in adults, 4.7 times ; black above, with gray cross-l>ands.

A. opactnn.

* Vide au oxceptiou iiniler A. (iijiinum.
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Teeth as in the last; width of head iu siuall specimeus, 3.5 to groiu; iu

adults, 4.5 times; a stroug dorsal groove aud longer tail ; blackish

above, with a series of rouud yellow spots ou each side of the back.

A. puHclatiivi.

Median series of teeth convex, advancing beyond posterior margin nares
;

width of head much less than one-fourth length to groin ; tail short,

no dorsal groove ; lead-colored, with an inferior lateral aud usually

superior series of small irregular yellowish gray spots. . A. conspersum.

I3l3 Two distinct plantar tubercles;

P.Iediau series of teeth straight, nearly divided; external nares much
closer together than internal; width of head more than one-fourth

length to groin ; muzzle very short ; tail much compressed ; black-

ish above, with large, irregular, yellow spots, confluent on sides ; be-

low yellow A. hicolor.

aa Vomerine series four.

Teeth in four series, which form an obtuse angle directed forwards; width

of head, 3.6 times in length to groin; length fiom muzzle to axilla

equal length from axilla to groiu ; tail nearly as long as head and
body; dark brown, with a dark brown band ou side ...A. copeanum.

i.\ Costal grooves, twelve;

a Larger species, with two distinct plantar, tubercles and mucous pores ou the

side of the muzzle.

(i No canthus rostralis ; tail shorter than head aud body ; chin not projecting.

Vomeropalatine tooth series with the median portion presenting a very

obtuse angle forwards, rarely straight, sometimes, with the lateral

portions separated ; brown, with large yellow spots of larger or

smaller size , A. tujrin urn.

Muzzle broad obtuse; dark brown, with vertical yellow spots on sides;

teeth in four distinct series, in a nearly transverse line.

A. trisrupturn.

J3i3 Canthus rostralis distinct ; chin projecting.

External nares nearer together than internal ; muzzleobtuse ; head small,

width 5 times to groin ; front convex ; tail longer than head and

body ; vomerine teeth in one series, slightly convex forwards
;

yel-

low, with irregular brown bauds above A. xiplnas.

aa Smaller species; the mucous i^ores not extending beyond the orbits; teeth

in three series; no, or one indistinct plantar tubercles. .

External and internal nares equidistant ; vomerine series nearly trans-

verse; width of head, 4.5 to 6 times in length to groin ; length of

eye, 1.75 to 2.5 times in width between anterior canthus of same
;

lead coloi-ed to brown or black, with or without pale or distinct

lateral spots A. Jefferson ianmn.

Nares equidistant ; width of head, 5 times to groiu ; muzzle contracted

;

length of eye, entering 1.66 times in width between canthus of same,

once to nostril; median dental series augulated forwards; digits

long; brown or lead colored, usually a broad gray band on vertebral

line of tail and body expauding on occiput ; sides, dark reddish-brown.

A. viacrodactylum.

Muzzle wide
; width of head entering length to groiu 4 times; tail long

as head and body to groin ; digits short ; black, upper surfaces bright

yellow A. epixanthum.

These species are distributed as follows : One, the A. persimile Grray,

is said to be an inhabitant of the mountaiu regions of Siam. The others

are all North American. One species only, the A. tigrinum^ extends



62 BULLETIN 34, UNITED STATES NATIONAL MUSEUM.

southwards ou the Mexican plateau as far as the City of Mexico. The
remaiuiug species are distributed as follows :

Eastern Region.—A, opactim; A. punotattim ; A. conypersiim ; A. hlcolor ; A. cope-

aniim (f); A. tigrinum ; A. icipMas; A. jeffersoiiianum.

AuSTROKiPARiAN REGION.

—

A. talpoldewm.

Central Region.—A. tigrinum; A. trisrupturn.

Pacific Region.—A. tigrinum; A. macrodactglwm ; A. epixanihum.

As but one specimen of the A. copeanum is kuowu, little can be said

of its distribution.

AMBLYSTOMA TALPOIDEUM Holbrook.

Gray. Catal. Batr. Gracl. Brit. Mas., 1850, p. 36 ; Dnmdril & Bibroii, Erp.

Geu., VIII, p. 109; Cope, Proceeds. Acad. Phila., 1867, p. 172; Sfcnuicb,

Salam., 63 ; Boulenger, Catal. Batr. Grad. Brit. Mus., ii ed.,1882, p. 40.

Salamandra ialpoidea Holbrook, N. Amer. Herp., v, 73, PI. 24.

Shortest, stoutest, and most clumsily formed of all the terrestrial

Amblystomata. Character of skin as to glaiuls pits, etc., much as in

A. pmictatmn and opacum. A row of large pores on the head, interior

to the eye and nostrils, extending anterior to the latter. This passes

behind and beneath the eye, reaching forward nearly to the nostril ; a

patch ou the cheeks above the lateral groove and another below it,

probably extending forward along the lower jaw.

The head is very broad, and large, and is wider than the body anterior

to the constriction at the neck. Its width is about equal to the distance

from snout to gular fold (thus wider than long), and is contained about

3J times to the groin. The eyes are superior and rather small, separated

anteriorly by nearly three lengths of the orbit; about one orbit from

the nostrils, which are separated about 1^ orbits. The muzzle is rather

angular. The upper jaw is visible beyond the lower when viewed from

below.

The body is short, squat, and depressed. There are 10 costal grooves

on the side.

The tail is contained about h} times in the rest of the animal. It is

much as in A. opacum, but higher, though without a crest.

The digits are rather long and slender, scarcely different from those

of A. opacum.

The palatine teeth are in a transverse series of three sections. The
middle section is not interrupted along the median line. lu the type

it is slightly concave anteriorly, scarcely reaching to the inner line of

the inner nares, and behind the range of the lateral sections, which

begin a little interior to the outer line of the nostrils. The middle and
lateral sections are separated by the width of the inner nostril. In

another specimen the middle patch is nearly straight ; in another, com-

posed of two arcs concave anteriorly.

The tongue is thick, fleshy, and adherent, though the edges are free

at the sides ; less so at the tip. Its width is not more than half that of

the head. The papillose i)ortion is separated posteriorly by the exten-
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sion forward of tlie plain basal portion of the tongue, although there is

uo groove, and exhibiting two proQiinent cornua to the tongue proper.

The papillose ridges are longitudinal and nearly parallel.

In alcohol this species is a light brown above, paler beneath, irregu-

larly sprinkled, blotched, and marbled witli silvery or plumbeous gray,

of a lichen-like character. Specimens when alive sliow the ground color

to be a dark brownish or liver black, more livid on the sides, and per-

haps lighter beneath ; everywhere sprinkled with the silvery-gray dots

of larger size on the back. The upper part of the tail is of a purer

brown than elsewhere, and is bordered by a series of obscure blackish

spots ; seen also near the lower margin.. A few similar dusky spots ap-

pear scattered on the back. The iris appears to be a dark brown with-

out metallic luster.

A series of specimens from Prairie Mer Eouge, Louisiana, is quite

similar. Some of them appear to have just comi)leted the change from

the tadpole state, and the tail is higher, more compressed, and somewhat
crested ; the toes, shorter, flatter 5 the papillose folds of the tongue

more indistinct.
Measuremevts.

Inches.

Length from snout to transverse line of mouth 30

Length from snout to gular fold 55

Length from snout to groin 1.90

Length from snout to behind arms y. 30

Length from snout to end of tail 3. 80

Length of tail L 50

Width of head 52

Length of fore-arm 46

Length of hind leg from knee 50

Extent of hind legs 1.70

Greatest length of tail 31

Greatest width at same place .15

I found this species abundant in the high valley in southwestern

North Carolina in which the French Broad Eiver takes its origin from

mountain streams. Thence it extends through the southern Atlantic and
Gulf States to and including Louisiana, west ofwhich it has not yet been

found. It is not aquatic, but lives in damp places below logs and stones.

Fig. 7.—Ambhfstoma talpoideum. No. B879. Prarie Mer Rouge, La.

No. of
lino.

Catalogue
number.

3906
3879
3972

No. of
spec. Locality.

Liberty County, Ga . .

.

I'raiiio Mer lioutje, La
Ncai Cairo, 111

From whom received.

Dr. Jones.
I. Fairie.

R. Konnicott.
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AMBLYSTOMA OPACUM Graveuhorst.

(Plates 19-2L)

AmMystomn opacn, Baird, Journ. Ac. Phila. (2) i, 1850, p. 2S3
; Gray, Cat. Balr. Grad.

Brit. Mils., ed. i, p. 33, I8r)0 ; Hallowell, Journ., Pliila. Acad., iv, 3.')l.

Salamnndi-a opaca, Graveuh., Ueber d. Zool. Syst.,p.431, and Delic, p. 7.5, PI. ,10; Dniii.

& Bibr., p. 06.

Salamandra fasciata, Green, Journ. Ac. Phila. i, 1818, p. 350; Holbr. N. A. Hcrp., v,

p. 71, PL xxrn; Dekay, N. Y., Faiiii , Ri^pfc., p. 77, PL 17, lig. 40.

Amblystomafasoiatiini, Dam. & Bibr., p. 103, PL 101, rtg. 5.

Amhlijstoma opaciim, Cope, Proc. Ac. Phila. 1867, p. 173; Stranch, Salam., p. 63; Bou-
lenger. Cat. Batr. Grad. Brit. Mns., ed. ii, 1882, p. 40.

Body swollen, thick, cylindrical, depressed; skin perfectly smooth,

altlion<]^h under a lens everywhere showing minute simple pores or pits

connected with the glands, which are seen every wliere on the body and

tail, except, perhaps, on the lower part of sides, belly, and beneath the

head ; on the tail, however, they are most developed on the upper half.

There are no regular patches of more conspicuous pores on the head

and parotoids, as seen in A. punctatum.

Head rather broad, depressed, its greatest width about f the length

from snout to gular fold, and about | the distance to insertion of hind

legs. Axial length of mouth half that to gular fold, which is inter-

rupted ou the nape; a constriction behind the angle of the mouth, with

a lateral groove (or ridge) connecting the two as in A. punctatum. Dis-'

tance from snout to gular fold not quite 3^ times in that to insertion of

hind leg. The eyes are moderate; the pupil circular. The general re-

lation much as in A. punctatum.

Body nearly cylindrical, but decidedly depressed. No indication of

a dorsal furrow. Eleven well marked costal furrows including the in-

guinal. There are about four pelvic furrows
; those on the base of the

tail are distinct anteriorly, but gradually become fainter.

The tail is oval or subelliptical in cross, section, though without any

indication of a keel. It is nearly cylindrical at base, though slightly

compressed, becoming more and more so to the pointed tip. It is

thicker above than below, and measured from behind the anus is con-

tained 1^ times in rest of the length. The lateral groove on the tail is

less distinct than in A. punctat%im.

The digits are linear, depressed, but without any indication of web
or margin. The third or longest finger is one-third the distance from

its tip to the elbow (contained three times). The lateral ones are quite

short. The fourth toe is longest, and contained 2| times in the distance

from its tip to tlie knee; the 3, 5, 2, 1 are successively shorter, or the

fifth and second are about equal. The distance between the outstretched

toes is contained about once and two-sevenths in the length from snout

to behind anus.

The tongue is thick and fleshy, as in A. punctatum, though larger in

proportion, and filling the mouth more. The teeth are in one transverse
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line, in three series, much as in A, punctatum. The central is a double

arc. The lateral series are not so tar forward, or pass more obliquely

backwards, so that their extreme end is even behind the convexity of

the central series, not anterior to it. The lateral series is about half the

length of the central, with a decided interval.

In alcohol the general color is a livid black. There is a dorsal series

of transverse light slate-colored bands, which widen at each end into a

V on the back, but are more linear on the tail. These vary In number;

about seven on the body and as many on the tail; sometimes more or

less; sometimes confluent with those before and behind them; some-

times interrupted in the middle. They do not descend one third the

depth on the sides, being confined abruptly and well defined to the

dorsal region. There is a similar patch on the snout.

Measitrements.

Inches.

Totallength 3.80

Length of month .30

Length to gnLir fold .53

Lengt li to fore leg 60

Length to hi nd leg 1. 90

Inchefl.

Length to tail 2. 35

Length of tail 1.50

Width of head 45

Length from elbow .45

Length from knee .55

The principal difference in form and structure between tliis species

and A. punctatuni are seen in the absence of any dorsal furrow, and a less

prominence of that on the side of the tail. The limbs are more feeble,

the head narrower, the tail shorter, etc.

Ill specimens from Prairie Mer Rouge, 4033 f the body is thicker and

more clumsy, the legs weaker, the toes shorter than in Pennsylvania

specimens. The teeth, too, appear more transverse, and there is little

or no interval between the middle and lateral combs.

This species is found in drier ground than is congenial to most sal-

amanders. I have taken it in the sandy regions of New Jersey and

Delaware.

Fig. 8. Amhhiutnmn opanmi GrnvoT\hoTfit.. O-loncosto.r, Va,
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RESERVE SERIES.

sa do

a« ^a

r.268 3

4877 2
9191 2

9289 2

4100 3

4087 8

10892 7

12051 10
4085 5

8979 2
3981 1

4920 1

3954 2

12598 4
3911 1

1355'. 1

3933 1

4018 1

3932 13
3910 1

39C4 1
3958 1

3953 1

73

Locality.

Riceborouijli^ Ga
Norfolk-, Va
Kiuston, N. C
Moulton, Ala
Southern Illinoia

I'rairie Mer Kouge, La.
Wheatland, Ind ;

Monnt Caira«l, 111

Lancaster, Oliio
Kiuston, N. C
New York
Florida
Texas

When col-

lected.

St. Jerome Creek, Md .

Abbeville, S. U
Now Bedlbrd, Mass. . .

.

Tyree Spring.s, 'I'enn . .

.

New Orleans, La
Carlisle, Pa . . . .

Kemper Comity, Mis.s.

Racine, Wis
Anx Plains River, III. -

Salem, N. C

Apr.—, 1881

Nov.-, 1881

— , 1873

Eel), — , 18S2

From whom received.

Dr. W. L. Jones

J. W. Milne,

R. Kennicott
James Fairio
liobert Ridgway ....

L.M. Turner ..'.

Prof. L. Lesqnorenx
J. W.Milner

T. Glover
Prof. E. B. An<lrews .

E.N.Walker
J. B. P,arratt

W. Nyc.jr
Professor Ow< ti

N. O.Acad. Nat. Sci
Prof S. F. Baii-d

D.C.Lloyd
CO -

R. Kennicott
J. T. Linebach

Nature of
specimen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
1),).

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

GENERAL SERIES.

8347 1

3751 3

4087 85
3928 2

39S9 3

3948 1

3927 8
4008 2

14484 1

3943 1

3924 6
3962 1

114

Kini3ton, N. C
Gloucester, Va
Prairie Mer Rouge, La.
Anderson, S. C
Georgia
Tarboro, N. C
Gloucester, Va
Columbus, Ga

do
Mead ville. Pa
Georgia
Ripley, Ohio

-, 1873 J. W.Milner ...

C. Mann.
Jaa. Fairie

Daniel...
J. Lo Conte
J. L. Bridger ...

(?)

Dr. Gesner
do

J. P. Thickston.
Dr. J. Le Conte.

nay

I

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

AMBLYSTOMA PUNCTATUM Linn.

(Plates 14-18, 25, tigs. 4, 5; Plato 48, fi<r. 10.)

Amhlysfoma 2^ynctMi(.m, Co])e., Vroc. Ac. PhUa,., 1867, p. 175; Stranch, Salam., p. 63;

Bonlengor, Ciit. Batr. Grart. Brit. Mus., eel. ii, 1882, p. 41.

Laccrf.a puvclala, Linn., S. N., i,p. 370.

Laceriamaeiilaia, Sbaw, Zool., ill, p. 304.

Salamancira venenosn (Bart.), Daud. Rept., viii, p. 229 ;
Ilolbr., N. A. ITerp., v, p. 67,

PI. 22.

Lacerta sulviolaeea, Barton, Arner. Phil. Trans., vi., p. 108, PI. 4 fig. 6.

Salamandra sitbviolaoea, Harlau, .Jonrn. Ac. Phila., v, p. 317; Dekay, N. Y. Faun.,

Eept., p.74,P1.2, fig. 36.

Amhhjstoma suhviolaceiim, Tschudi, Bar., p. 92.

Amhlysloma Carolina', Gray, Cat. Batr. Grad.Brit. Mus., cd. i, p. .35; Gray, Proc. Zool.

Soc. 1853, p. 11.

'

AmMijstoma ijunctata, Baird, Journ. Ac. Phila. (2), i, p. 283 ; Ilailowell /. c, iv, 1858,

p. 351.

Amhlystovia argus, Dum. cfe Bibr., viii, p. 103.

No. 3950 $. Body swollen, stont, cvlindrical. Head depressed. Skin

entirely smooth, though pitted witli pores, which are most numerous on
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the tail. Of these there is a patch of hirger ones on the parotoid region,

and another on the top of the head inside of the orbits and extending

anterior! 3^ in a straight line towards the nostrils and passing backwards

semicircularly behind the eye. A donble row around the edge of the

lower jaw ; a pair on each outer costal space along the side of the body,

and a row on each side of the top of the tail; the latter indicated gen-

erally by a whitish dot.

Head broad ; depressed 5 width nearly equal to distaiice from snout to

gular fold, and nearly one-fourth the distance to insertion of hind legs.

Length of mouth along axis of body half distance from snout to gular

fold, which is nearly continuous across the nape. There is a constriction

behind the angle of the jaws, interrupted above and below, and a fur-

row connecting the two along the parotoid region and extended in a

lateral line to the orbit. Distance from snout to gulnr fold contained 3.J

times in distance to insertion of hind legs (four tinies in another speci-

men).

Theeyes are moderately large ; the length of the orbit contained ik times

in distance from snout to gular fold; about once in distance from the nos-

trils, and about once in the distance between the two nostrils ; nearly

twice in distance between the anterior extremities of the orbits.

Body nearly cylindrical, perhaps slightly depressed, and swollen a

little in the middle ; on each side are eleven costal grooves, including in-

guinal and axillary ones ; all strongly marked and nearly continuous

above and below ; the axillary is, however, usually quite inconspicuous;

four more of these furrows to behind the anus, where the last is conflu-

ent with the first caudal furrow; these become less and less distinct to

near the middle of the tail. There is a slight groove down the middle

of the back.

The tail is oval in sectiou, the larger end of the oval below ;
becom-

ing more and more compressed to the tip, without indication of any

ridge. There is a lateral indentation along the whole length, which is

about equal to the distance from the base to the snout. In alcoholic

specimens the tail is bent or curved, sometimes upwards, sometimes

down, sometimes laterally.

The digits are nearly cylindrical, or slightly depressed, without web
or margin. The third or longest finger is contained about 2h times in

the distance to the elbow. The second finger reaches to the last artic-

ulation
; the fourth to the penultimate.

The fourth toe is longest, contained 2J times in the distance to the

knee; the third, second, fifth, and first successively shorter. The dis-

tance between the outstretched hind toes is rather more than 1^ the

length to behind anus.

The tongue is thick, fleshy, and attached, although free at the edges

except behind; it is about two-thirds the width of the upper jaw, nearly

orbicular, though the outline of the papillose portion is a little emar-

ginate behind. It almost seems as if tlie tongue were capable of closing

round an object in its center, as in the hollow of the hand.
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The transverse line of teeth is in three parts or combs ; a central about

two-fiftlis the width of the head, and separated from the lateral by a

slight interval. The central patch is nearly straight in its middle, but

the ends curve a little forwards, and continuously with the lateral por-

tion of the line which forms a curve concave backwards, bounding the

orbit. The inner edge of the posterior nares marks the extent of the

central row of teeth. The lateral comb of teeth is about half the length

of the central.

The color of the specimen d.escribed is, in alcohol, of a dark liver brown
above, abruptly light olivaceous beneath. On each side of the back is a

series of nearly circular rounded spots about the size of the orbit, about

three on each side of the head, eight or nine on the body, and as many
on the tail, where they are sometimes conflnent. These spots are white

in alcohol, but yellow in life. Along the sides and more sparingly be-

neath are some scattered, quite small whitish spots, not very conspicuous.

The legs are of the color of the under parts, not of the upper; they show
some of the small light spots seen on the sides.

Measurements.

Inches.

Total length of 8950 6. 50

Length of month .40

Length to gnlar fold 82

Length to groin 2.80

Length to behind anns 3.40

Inches.

Length of tail behind anns 3. 10

Width of head 65

Arm from elbow 60

Hind leg- from knee 80

In the preceding paragraph I have described a specimen from Abbe-

ville, S. C, as a locality nearest to that whence the original of Linn.TJis's

description was obtained. An examination of a large series of speci-

mens from different loca;lities shows certain differences, which, however,

are not of a character to indicate specific separation.

The external appearance of the skin varies considerably with the

strength of the alcohol used for preservation, and probably with the

season when captured. The animal, when alive, is perfectly smooth and

lustrous, and readily exudes a large quantity of a white milky j nice from

the upper half of head, body, and tail, or from the dark-colored portion.

This is due to the presence of glands closely implanted in the skin, the

j)ores of which are sometimes quite inconspicuous ; sometimes very dis-

tinct. On the tail they are much largest and deepest, and the lateral

groove marks their inferior boundary, being there implanted vertically.

Wlien these pores are very full of their milky juice and the alcohol is

very strong the contraction of the skin between the mouths of these

pores gives more or less the appearance of rounded, thick-set granules,

of rather large size. This also giv^es rise to an apparent depression of

the digits, the skin forming quite a margin.

The proportions of the body vary slightly. The tail is generally not

so long as the rest of the animal, the groin being more usually nearer
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the middle point of tbe axis. Younger specimens appear to have shorter

tails.

There is considerable diversity in the carve of the transverse series

of palatine teeth. In nearly all more northern si)ecimens the central

row is formed of two arcs, concave anteriorly, more or less continuous

with the lateral, which are anterior and convex anteriorly. The two

central arcs are continuous at their inner ends, forming an inverted

angle on the axial line. Sometimes, however, as in most of the

specimens from Prairie Mer Eouge, this central angle is wanting, and

there is only a single arc or curve, concave anteriorly. In the type

specimen described this central row of teeth is nearly or quite straight

(which is quite apt to be the case in very large ones), while in one

specimen of ISTo. 4684 it is convex anteriorly. The transv^erse extent

of this middle line of teeth varies. Sometimes there is quite an interval

between it and the lateral, while in 3930, from IvTew York, they are con-

tinuous without appreciable interruption.

There are no very great variations in the pattern of coloration. Gen-

erally the outer surface of the limbs is colored like the back, in which

case there are one or more large, rounded light siwts. The under parts

are generally dark bluish; the sprinkling of small white specks on the

sides and beneath varies considerably in prominence. The large dorsal

spots are always nearly circular, and vary in number, generally only one

series on each side.

In living specimens from Carlisle, Pa., the iris is dark brown, without

metallic color, scarcely distinguishable from the pupil. The color of

the animal above is a deep anthracite black; beneath, dull livid. On
each side the dorsal line is a series of large, nearly'- circular, gamboge-

yellow spots, somewhat symmetrically disposed. These vary from 10 to

20 from head to tail, and sometimes are larger than the eye ; usually

about its size. On the sides and beneath are sparingly scattered small

bluish-white specks. The spots, both yellow and bluish-white, are some-

times found on the legs.

In younger individuals the yellow spots are brighter and the black

ground deeper.—S. F. B.

Professor Baird (Iconographic Encyclopaedia, 1851,) thus describes

the reproduction of this species :

Early in April, or towards the end of March, large masses of gelati-

nous matter may be observed in ditches, pools of water, or mountain

streamlets, which on closer inspection will be found to consist of a num-

ber of hollow spheres, about a quarter of an inch in diameter, embedded
in or combined together by a i)erfectly transparent jelly. Within each

sphere is a dark object, a spheroidal yolk, which in the course of some
days becomes considerably elongated and exhibits signs of animation.

Omitting, vas unsuited to our pages at present, any account of the em-

bryonic development of the animal, we resume its history at the time

when its struggles have freed it from tlie shell of the sphere in which it
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was inclosed. At this time it is about half an inch in length, and con-

sists simply of head, body and tail, the latter with a well-developed fin,

extending from the head and anus to the extremity of the body. Ees-

piration is performed by means of three gills projecting from each side

of the neck, of very simi)le construction, however, and with but few

branches. The absence of limbs is compensated by the existence of a

club shaped appendage on each side of the head, proceeding from the

angle of the mouth, and representing the cirri observed in some adult

salamanders. By means of these appendages the young salamanders

are enabled to anchor themselves securely to objects in the water. In

the course of a few days a tubercle is seen to form on each side, just

behind the head and under the gills, which elongates, and finally forks

at each end, first into two, then three, and at last into four branches,

thus exhibiting the anterior extremities, with the four fingers, which

latter, in the larva, are very long. Before the fore-legs become com-

pletely formed those behind sprout out in a similar manner, with first

three, then four, and finally five toes. During this time the gills have

increased in the number of branches, and finally exhibit a beautiful

arborescent appearance, in which the circulation of the blood can be

distinctly seen by means of a simple lens. (See plate 16.)

5 "7
Fig. 'i.—Amblystoma pivnctatum.. Hampton, Va. k
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KKSEUVE SERIES.

o

4730
5270
8769
9188
4399

4912
9190
10893
3926
3950
3927
3930
4098
4084
4077

4080
3938
3947
3965
3986
12054
3961
3934
4886
3944
3963
3946

14485
14494
4680
3936
3925
3942
3929
3786
3905

as
Locality.

211

Wbeu
collected.

Whitfield County, Ga
Kiceborougb, Ga
Belleville. Ill

Chicago, 111

Betweeu Indianola aud El
Paso, Tex.

Halifax, Nova Scotia
Wheatland, Ind
Carlisle, Pa . -

Abbeville, S. C
Gloucester, Va
Allegany County, N. Y .

,

Cook County, 111

Grand Coteau, La
Fort Dawsou, lied Kiver,
Ark.

Virginia
Racine, Wis
Carlisle, Pa
Prairie Mer Rouge, La
Cleveland, Ohio
Mount Carrael. Ill

Summerville, N. Y
Carlisle, Pa
Mount Joy, Pa
Centre County, Pa
Meadville, Pa
Carlisle, Pa
Halifax, Nova Scotia
Westport, N. Y
Cleveland, Ohio ,

Quebec
Sainc Louis, Mo
Knoxville, Tenn - -"-

Westport, N. Y
Cleveland, Oliio ,

Prairie Mer Rouge. La

Sept.

Apr. — , 1881

Nov. — , 1881

From whom received. Nature of speci-
men.

A. Gepbart
Dr. W. L. Jones
Dr. A. Reuss
Sweeny
Col. J. D. Graham, IJ. S.

Army.

Dr. Gilbert
Robert Ridgway.
Prof. S. F. Baird-.
Dr. J. B. Barratt

Dr. Stevens
Dr. R. Kennicott
J. Vardeu
Dr. L. A. Edwards, U

S. Army.

Prof. S. F. Baird....
do

James Faiiio . . . ..

Dr. J. P. Kirtlaud .

L.M.Turner
(?)

Prof. S. F. Baird....
I. Stauffer
S. Brugger
(?)

Prof. S. F. Baird....
Dr. Gilpin
Mrs. F. L. Lee
Dr. Kirtlaud
R. Nettle . -

Dr. G. Eugleraann .

Professor Mitchell..
G. W. Baird
Dr. Ivallaud
James Fairie

Alcoholic.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Young.
Aicoliolic.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

AMBLYSTOMA CONSPERSUM Cope.

Proceed. Acad. Nat. Sci. Pliila., 1859, 123; 18(J7, 177; Straucb, Salam., p.

63; Bouleiiger, Cat. B. G. Brit. Mus., ed. n, 188.2, p, 42.

This ill one of the smallest species of the genus, aud though less stout

thau the two preceding, is more so than the A. jeffersonianum, which

it resembles in general features.

Skiu everywhere smooth. In some specimens only a series of pores

may be traced along the superciliary region and in a line to near the

nostrils; several are on the parotoid region. The skin of the body is

remarkably free from visible pores, while, as usual, the superior part of

the tail is thickly studded with them.

The head is a broad oval, its width making the leugth to the groin

4.5 times or a little more, and is a little over three-fourths distance to

gular fold. Eye fissure equal length to nostril, and 1.75 times between

anterior angles, and a little more than distance between nostrils. The
last distance is a little less than that betweeu inner nares. Posterior

canthus of eye a little anterior to canthus oiris; anterior canthus oppo-

site middle of upper lip from anterior point. Muzzle longer than chin.

Furrows behind the orbit inconspicuous, but present. Costal grooves



62 BULLETIN 34, UNITED STATES NATIONAL MUSEUM.

eleven. Tail short, everywbero compressed, lueasuriug from its origin

(at end vent) to axilla or to gular fold. No marked dorsal groove.

The limbs are short; the digits long and slender. When appressed

the fingers reach to the heel, or beyond bases of toes. Digits suboy-

lindrical; anteriorly, third longest, then 2, 4, 1 ; ^posteriorly, 4, 3, 2, 5, 1.

Two small tubercles on edges of sole. Expanse of outer toes equal from

end muzzle to posterior cauthus of eye.

Teeth in three patches, the median longest, commencing op[)osite

inner margin of nares, and convex to between nares, or nearly so, in one

specimen. Tongue longer than broad, the laminar portion prolonged

in two lateral bands posteriorly.

Measurements. Liucs.

Length from snout to gular fol d 4 . dO

Leugtli from snout to groin IG. 25

Length from anout to end arms VJ.'A

Length from snout to end tail 31.9

Length of mouth on median line 3

Length of fore-arm and hand from elhow 3

Length of leg and foot from knee 5

Width of head.. 3,7

General color above leaden, below pale leaden, the latter usually

bounded by the line of the limbs, but in one specimen rising as high as

the line of the eye. Lower parts of sides and sides of tail more or less

varied with small whitish spots, the former often in a regular line. A
similar line on the upper part of the sides is present in some specimens

;

in others wanting. The end of the muzzle is sometimes pale marbled.

Eight specimens of this species before me confirm its validity in every

respect. Specimens of the developed young of both A. opactim and A.

punctatum are of considerably smaller size, and maintain their peculiar,

colorations and a greater width of the head, etc.

From the api)ended localities from which it has been sent the range

is seen to be extensive.

i
" - - ' 3

Fig. 10.

—

Atnblystoma conspersmn. No. 3934. Carlisle, Pa.

U. S. NATIONAL MUSEUM.

No.

3934
391H

No. spec. Locality.

Carlisle, Fa
.....do

PHILADELPHIA ACADEMY MUSEUM.

Charlealon, S. C
Liberty Couii ty , Ga*
Cliester County, Paf

* Speciineu described. f Type.

Donor.

S. F. Uaird.
1)0.

Dr. Haliowell.
(Tohu LeConte.
E. D. Cope.
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AMBLYSTOMA COPEANUM Hay.

Proceedings U. S. National Museum, 1885, p. 20'J, PI. xiv.

The bead is large, somewhat wider thau the body, aud llattened; the

body short, and the tail long and compressed. The skin is for the most

part smooth, bat everywhere, as seen under a lens, is pitted with the

openings of the cutaneous follicles. Of these, there are a few enlarged

ones in a band surrounding tlie orbit and extending forward to the

nostril. Others are found above the angle of the jaw, and a few still

larger ones on the posterior border of the parotoid region. The promi-

nent keel and the whole tip of the tail are so richly provided with

enlarged pores as to present a granulated appearance.

The width of the head is somewhat greater than that of the body. It

is possible that the breadth aud flatness of the head have been exag-

gerated somewhat by the injuries that it has received; but this can be

true only to a very slight extent. The breadth is about the same at the

angle of the jaw aud the corner of the mouth. From the former point

the head tapers backward, the outline being concave to its posterior

border, where it is suddenly constricted into the neck. From the cor-

ners of the mouth the head tapers forward to nearly opposite the nostrils,

beyond which it is rapidly rounded to form the snout. The width of

the head is a little less than the distance from the snout to the gular

fold, and is contained in the distance from the snout to the groin 3.6

times. The distance to the gular fold is contained in the distance to the

groin 3.2 times. The depth of the head, on a line joining the angles

of the jaws, is a little less than one half its width. The gular fold does

not overlap, as it does in some species. It may have done so in life,

but manipulation of the skin fails to restore an overlapping fold. The

upperjaw projects beyond the lower. Eyes of moderate size. External

nares small; their distance apart somewhat less than the width of the

interorbital space.

The tongue is not notably different from that of A. tigrinum. The

teeth are arranged in four series, which together form an inverted \/,

the angle of which is very obtuse. The limbs of the V? as seen with the

unaided eye, appear nearly straight, and are seen to extend beyond the

internal nares along their external fissure. Examination with a lens

proves that the inner series are each slightly /-««^ shaped, and so disposed

as to make the angle of the V rounded off. The outer series on each side

is nearly as long as the corresponding inner series ;
is plainly separated

from it, aud nearly straight or slightly concave on the posterior side.

Inner nares more distant than the external. The body is somewhat

depressed, but has not the swollen appearance presented by A. opactim.

The distance from the snout to the axilla is just equal to that from the

axilla to the groin. There are eleven well-marked costal grooves. There

is a median furrow, not deep but distinct, beginning on the occiput

and running ali)n;4tuo back, deepening on the sacral region, aud ending

over the middle of the veut, at the commencement of the caudal crest.
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The cloiical fegiou is considerably swollen, and is broad and rounded,

or slightly emarginate behind. The distance from the groin to the pos-

terior end of the vent in this species is greater i)roportionally than in

any other of the genus so far as I have been able to determine. It is

contained in the distance from the snout to the groin but 3^ times.

The tail is equal in length to the distance from the snout to the be-

ginning of the vent. It is much compressed and rather high. It has a

well-developed keel or crest, which begins immediately over the cloaca

and extends to the tip of the tail. The keel is sharp above, and is

bounded below on each side by a shallow groove. Interiorly the tail

is broadly rounded for its anterior third or more, and is traversed by a

median longitudinal groove. The remainder of its lower border is

compressed to a sharp edge. A transverse section ofthe tail, taken just

behind the cloaca, would form approximately an isosceles triangle whose

base would be about one half its height. Une-third of the distance back

toward the tip the height of the tail is three times its thicknesSo

The limbs are well developed. The posterior are a little longer, some-

what stouter, and the foot broader than the same limbs of a specimen

of A. tigrinum that measures the same distance from the snout to the

end of the vent. They are also fully as long as the same limbs of a

specimen of A. punctatum that measures from snout to the end of the

vent three-fourths of an inch more than the specimen I am describing.

The toes are iiat, much like those of A. tigrinum. perhaps not so broad,

while they are not so slender as those of a specimen of A. -punctatum

now before me. Thej^ are provided with a narrow marginal autl basal

membrane. There are two distinct plantar tubercles.

Measurements.

Length

:

luchos. Lines.

From snout to end of tail : .5 8

From snout to gular fold 8.5

From snout to lino joining axilko 1 1.5

From suout to groin 2 3

From snout to end of vent 3

From end of vent to tip of tail 2 8

From axilla to groin. 1 1.5

From groin to end of vent 8.5

Width of head at angle ofjaw 7. 5

Distance between anterior canthi 4. 6

Interorbital space 3. 25

Greatest height of the tail 5

Thickness of tail at highest point 2

Length of whole fore-leg 11

Lower arm and hand U 7. 5

Length of third finger 2. 5

Hinder limb, total length 1 0. 05

Lower leg and foot - - - - 1)

Free portion fourth too 3

Expanse of outstretched hinder limbs 2 5

Distance between external nares 2. 6

Distance between inner nares 3. 6
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Proportional dimensions.

Muzzle to gular fold: Times.

lu distance from suout to groin 3. 2

In distance to end of vent (nearly) 4.2

Fore-arm and foot

:

In distance to groin 3,

6

In distance to end of vent 4.

7

Lower leg and foot:

In distance to groin 3

In distance to end of vent 4

Width of head:

In distance to groin 3.

6

2

4
3

Fig. 11. Amblygtoma copeanum Hay, natural size; copied from Hay.

The color is dark brown, almost black, above, brownish yellow below

Between the fore and hind legs the light color of the btlly mounts up

on the sides to a level with the upper surfaces ot the I mbs. The mid-

dle of the belly is of a duskier hue than its sides. Pectoral, inguinal,

and pubic regions slightly brighter yellow than the sides of the belly.

Head above like the back, below like the other lower parts. Just

behind the symphysis of the lower jaw are indications of a bright yel-

low spot. The upper half of the tail is not so dark as the back, the lower

half duskier than the belly. The limbs below and in front yellowish, as

other lower parts. Feet, especially above, dark.

This species must be compared with A. hicolor and A. iigrinum. The
last belongs to the group which has twelve costal grooves. A. tigrinum

has the internl nares no more widely separated than are the outer; the

limbs of the vomerine V ^-re decidedly concave, and the inner series of

teeth are about twice the length of the outer. It is also a rather long,

bodied species, the distance from the snout to the axilla being contained

in the distance from the snout to the groin nearly 2.4 times, while in A.

copeanum the latter distance is but twice the former. Indeed, this form

differs from all others, in the shortness of the body, or the equality of

the distances from snout to axilla and from axilla to groin. A. hicolor

approaches it most nearly, but this species differs further in having no

traces of the yellow spots so characteristic of that form. A. copeanum

has also a broader and more depressed head, a more compressed tail,

and longer limbs.

A. hicolor is described as having the palatine teeth in three entirely

transverse series; as having a very short muzzle, and as beiug more or

less spotted. A comparison of some of the dimensions of the two spQ-

1951—Bull 34 5
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cies is necessary. The type of A. hicolor now in the museum of the

Academy of the Natural Sciences of Philadelphia furnishes the meas-

urements found in the first column.

Measurements.

Length from snout to gular fold ^

Lenglli from snout to axilla. *

Length from snout to groin ^

Length from snout to end of vent
Length from axilla to groin
Length of lower leg and foot
Width of head

Fore-arm and foot into distance from snout to groin. .

.

Lower leg and foot into distance from snout to groin.

.

Whole anterior limh into distance from snout to groin
Whole anterior linih into distance from snout to vent.

A. blcolor.
A. copean-

um.

Iri. Lin. In. Lin.
9.75 8.5

1 2.5 1 L8
2 7.2 2 3
3 2.

3

3
1 4.5 1 L15

8.8 9
8.75 7.5

Times. Times.
4.6 3.6
3.54 3

3* 2T^t

44 3i\

The above table of comparative measurements shows that A. hicolor

has, in comparison with A. copeanum^ a longer and still broader head;

in spite of this, a distance from the axilla to the groin greater than that

from the snout to the axilla, a much shorter pelvic region, and shorter

fore and hind limbs.

Found at Irvington, near Indianapolis, April 7, 1885, by Mr. George

H. Clarke.

The specimen on which the description is based was found dead and

somewhat mutilated. The injury that it has suffered does not, how-

ever, ill any way obscure the characters of the species, amounting, as

it does, only to a loss of the entire left fore-limb and slight fractures

of a few of the bones of the anterior part of the head.

I have not seen this species, and know it only from the description

and figures of Professor Hay. I have copied the greater part of the

former in the preceding paragraphs. It is evidently a distinct species,

characterized among other things by the shortness of its body. In

coloration it is about identical with the Amblystoma jeffersonianum

fuscum.

AMBLYSTOMA BICOLOE Hallowell.

Proc. Ac. Phila., 1857, p. 215; Cope, eod. loc, 1867, p. 178; Strauch, Salam., p. 03;

Boulenger, Cat. Batr. Grad. Brit. Mus., ed. il, 1882, p. 42.

In the tyi^e specimen of this species the usual superorbital and lat-

eral frontal serirs of large pores are not discernible. In a second spec-

imen they are well marked. In the former the skin is quite smooth,

with eleven lateral grooves, and the folds of the throat and side of the

head not strongly marked. The head is broad and obtuse, entering

the length of the groin 3.75 times. The front convex in profile, con-

taining the length of the fissure of the eye in its width between anterior

canthus of same 2.75 times. The same measure is a trifle less than the
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distance from same to nostril and one and a quarter the distance between

the latter. These are much closer together than the inner nares. Dis-

tance between outer margin of nares equal length from end muzzle to

midinterorbital space.

Dorsal line with a faint groove. Tail much comjiressed, equal from

end vent to canthus oris. Body stout and heavy. The limbs are stout

and the digits not elongate or depressed. The appressed limbs over-

lap by the length of the toes. Two well-marked palmar tubercles.

Third and fourth toes nearly equal; fifth a little longer than first.

Tongue large, disciform, not emarginate behind. Palatine teeth iu

three entirely transverse series, the interruption taking place considera-

bly inside the line of the nares. The teeth themselves are in numer-

ous rows on each of their bony crests, presenting a brush-like arrange-

ment. Median series notched behind.

Measurements.
Inches. Lines.

Leugth from end muzzle to gular fold „ 9. 75

Length from end muzzle to groin 2 7.2

Length from end muzzle to end vent 3 2. 3

Length from end muzzle to end tail 5 10.05

Length of mouth (straight) 6.

1

Length of fore-arm and foot 6.75

Length of lower leg and foot 8, 8

Width of head 8.75

Color above, olive brown ; below, yellowish, olive shaded in the mid-

dle. The inferior yellow rises on the sides as short blotches; above
them are several ill-defined yellowish spots. Parotoid region yellow,

with a distinct black vertical bar. Limbs brown, cross-banded ; tail

yellow, with brown spots.

The above description is taken from the type from Beesley's Point,

N. J., in the Museum Academy Philadelphia. Another specimen

(4692) from the same locality, iu the ISTatioual Museum, differs in two
important particulars: The palatine teeth are not brush-like, but are

confined to the crest of the ridge, and the tail is a little longer than the

head and body. The muzzle is rather longer and the mucous pores

more numerous. It may belong to another species, as the A. tigrinum^

which it much resembles, but its eleven costal folds are a notable pecu-

liarity. The A. Mcolor, though nearest the A. tigrinum, appears dis-

tinct, after a careful scrutiny of several individuals.

RESERVE SERIES.

Catalogue
number.

No. of
spec.

Locality.
When

collected.
From whom received.

Nature of spec-
imen.

4692 4
1

Beesley 's Point, N. J . . .

.

Prof. S. F. Baird
T. S. Doran13391 Do.
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AMBLYSTOMA TIGRINUM Green.

(Plate 25, fig. 7.)

Cope, Proc. Ac. Phila., 1867, p. 179; Strauch, Salam., p. 63; Boulenger, Cat.

Batr. Grad. Brit. Mus., 1882, ed. Ii, p. 43.

Salamandra tigrina', Green, Journ. Ac. Phila., v., p. 116.

Salamandra ingens Gveen, I. c, vi, p. 2.54.

Salamandra lurida, Sager, Amer. Jonm. xxxvi, j*. 322, 1839.

Triton tigrinus, Holbr. , N. A. Herp. , v, p. 79, PL 26; De Kay, N. Y. Faun., p. 83, PI. 15, fi. 32.

Triton ingens, Holbr., I. c, p. 85, PI. 29.

Avtibystoma tigrina, Baird, Journ. Ac. Phila. (2), i, p. 284 ; Dum. & Bibr., p. 108 ; Hal-

low., Journ. Ac. Phila., (2), iii, p. 350.

Amhystoma lurida. Baird, I. c. Hallow., I. c, p. 353.

Ambystoma mavortia, Baird, I. c, pp. 284, 292; Hallow., I. c, p. 352.

Amhystoma episcopus, Baird, I. c, pp. 284, 293; Hallow., I. c. p. 354.

Amhystoma jwoseijnne, Baird, I. c, 284,239; Hallow., I. c, p. 354; U. S. Mex. Bound.

Surv., II ; Rept., PL 35, fig. 7-14.

Eeterotrifon ingens, Gray, Cat. Batr. Grad., Brit. Mus., ed. i, p. 33.

Xiphonura jeffersoniana, id., ibid., p. 34.

Ambystoma tigrinum, id., ibid., p. 35.

Ambystoma mavortium, id., ibid., p. 37.

Ambystoma californiense. Gray, Proc. Zcol. Soc, 1853, p. 11, PL 7; Hallow., I. c, p.

355 ; Baird, Rep. U. S. Expl. Surv., xiii, Part IV, PL 30, fig. 1-3.

Ambystoma fasciatum, var., Dum. & Bibr., p. 107, PL 105, fig. 1.

Ambystoma nelmlosum.. Hallow., I. c, p. 352.

Ambysiomaingens,'Riil\ow.,l. c, p. 3.53; Cooper,U. S. Expl. Surv.,xiT. Partii, PL 31, fig. 2,

Ambystoma mamlatum. Hallow., I. e., p. 355, aud Proc. Ac. Phila., 1857, p. 215.

Camarafaxis maculata, Cope, Proc. Ac. Phila., 1859, p. 122.

Amblysfoma mavortium. Cope, I. c. ',
Strauch, I. c. ; Cope, in Yarrow's Report, ZooL, p. 631.

Amblystoma obscurum (Baird), Cope, I. c, p. 192; Strauch, L c.

Amblystoma weismanni, Weidersh., Zeitschr. wiss. ZooL, xxxii, p. 216, PL 11,12.

Larval form.

Siredon lichenoides, Baird, Proceeds. Phila. Acad., 1852, p. 68; Stansbury's Report,

1852, p. 336, PL i ; Rept. U. S. Pac. R. R., expl. x, PL xliv.

Siredon gracilis, Baird,U. S. Pac. R. R. Rept., x,Williamson's Rept.
, p. 13, PL XLIV, fig, 2.

Desmiostoma maculattim, Sager, Renins. Journ. Medic, 1858, p. 428, fig 1.

Siredon pisciformis, Dumeril, Journal de la Soc. Acclimatation, 1866, figs.

Siredon tigrinus, Velasco, Naturaleza, Mexico, iv, 1878, figs.

6 2 \ 7
Fig. 12.—Amblystoma tigrinum-, Green. West Northfield, 111, Ko. 4691.
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General forui very thick ami massive, altliongh the head is proper,

tionally small in mature specimens; uot as broad as the body. The

skiu appears quite smooth wheu fresh, especially when covered with

its epidermis. On removing this, however, the skin is seen everywhere

closely covered with shallow pits, interspersed with granidc-like pro-

jections of the glands. There is an indistinct line of pores on each side

of the head interior to the eye, but they can be scarcely traced else-

where.

The parotoid region is much swollen, wider than the skull, and about

equal to the distance from snout to gular fold. The width of the jaws

is contained about four and one-half times in the distance to the groin,

a little more than five to the end of the anus. The gular fold is very

distinct, and even overlapping. The grooves behind the jaws and from

the eye, obliquely along the side of the head and neck, are also very

strongly marked.

The eyes are moderate ; not prominent; the pupils circular. They are

distant from the nostrils.one orbit length and separated anteriorly 2^

orbits ; the nostrils are separated one orbit. There is a decided con-

striction at the neck.

The body is swollen and large, a little depressed; its circumference

at the widest is nine- tenths the distance from snout to groin. There

are twelve well-marked costal furrows from fore to hind leg, and five

pelvic; the fourth and fiftli uuitiug just behind the anus.

The tail is about equal to the distance from snout to groin ; it is sub-

quadrate at base; 1^ as high as wide, but becomes immediately oval in

section, larger below, and more and more compressed to the tip. The

edges are, however, rounded to the terminal third, where they gradually

become sharp.

The legs are stout, thickened, and rather short in proportion. The

digits are much depressed ; short, triangular in shape, tapering from

the broad oase to the tips, which are hardened and somewhat horny in

appearance. The free portion of the longest is about one third the

total length of the limb from elbow or knee; sometimes even less. In

the individuals which live on land the digits api^ear longer and more

cylindrical.. The expanse of the outstretched toes is about four fifths

the distance from snout to groin.

The tongue is fleshy, broad, about half the width of the head, and

with the outline of the papillose portion slightly emarginate behind.

The palatine teeth of this species extend across the palate very

nearly from one side of tlie upper jaw to the other. The series is

oniy interrupted along the median line; sometimes scarcely so. The

line is obtusely angularly rounded anteriorly, the concavity behind

reaching forward to about opposite the middle of the internal nares.

The slightly convex anterior branches diverge backwards regularly

nearly to the line of the inner nares, where the angle of divergence be-

comes still greater, and the line becomes nearly straight or even con-

cave anteriorly.
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There is some vaiiatiou in tlie specimens, of the precise outline of

the curve of palatine teeth. Sometimes this is less angular anteriorly

and does not reach beyond the posterior border of the inner nares.

In life tlris species is of ? dark, livid blackish- brown above, oliva-

ceous on the sides, and from light olive to dirty white beneath. On the

upper surface, generally on the side of the tail and limbs, are nearly

circular yellow spots about the size of the eye, and generally sharply

defined. These are much like those of A. punctatum, though not quite

so distinct, and although a faint indication of arrangement in ten dorsal

rows may be traced, yet these are less synimetrically disposed, and sin-

gle ones are scattered between the others along the back. Similar scat-

tered spots are seen along the belly, which again is bordered, as on the

lower part of the sides, with larger, more quadrate spots, which are

more or less confluent, giving rise to elongated blotches, overpowering

the ground color. This is also sometimes the case on the belly and

almost always on the chin or beneath the head and neck.

The rounded spots above sometimes vary, considerably in size, and

occasionally are almost wanting. Sometimes they are more or less con-

fluent, in which case there is usually a predominance of yellow on the

belly. In a large series of specimens I have not observed any vertical

yellow bands on the side of the tail.

In the young, just perfected from the larva, the upper parts are dark

brown; the under parts of a uniform brownish-yellow. The yellow

spots next make their appearance, becoming more and more prominent

to a certain age. In very old specimens the dorsal spots become in-

distinct, but may generally be discovered when held under water or

alcohol.

Dimensions of 4691.

Inchea.

From snout along axial line to end of mouth

From snout to gular fold 1-00

From snout to groin 3. 50

From snout to end of anus 4.40

From snou t to end of tail 8. 00

Width of head SO

Fore-arm from elbow 80

Hiud leg from knee L 10

The longest specimen before me measures 10 inches (4003 Eacine). In

this the tail from behind anus is as long as the rest of the animal. De

Kay describes one of 11 inches in length.

Measurements of a typical specimen of the var. tigr>^>.um (4692).

Inches.

Length from snout to eud of mouth along median line 45

Length from snout to gular fold 90

Length from snout to groin 3. 10

Length from snout to behind anus 3. 75

Length from snout to tip of tail „ 7. 55

Length of tail- .- 3.80
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Inch' 3.

Width of head - 70

Fore-arm from elbow 75

Hiud leg from knee 95

Greatest height of tail 65

Stretch of hind legs "^- 80

In this variety the appreciable difference in color consists in the tend-

ency to transverse or vertical bars of yellowish on the side of the tail

more or less confluent.

I find no difference in form between the two series, the supposed A.

episeopum now at hand (3899 and 3887) and young specimen of A. luri-

dum (as 3971), from Marietta, Ohio. The color above is a light reddish-

brown ; the sides a sharply defined dusky browu ; the belly of a lighter

shade of the color of the back. There are some very obsolete indica-

tions of whitish spots iu the belly and sides.

The following examination of the nature of the variation to which

the Eastern form of this species is subject and their causes may be

added to the preceding diagnosis from Baird's manuscript.

The color varieties are as follows;

a. Uniform brown above, yellow below, sides darker brown; 3887,

3899 ; three specimeus.

/3. Blackish-brown, with small scattered yellow spots above and large

ones on the sides, iu the majority of the individuals; Nos. 4003, 4097,

4691, 3974, 3895, 3966, 3983, 3970, 3950, 2971, 4692, 4706, and eight in

in museum of the Philadelphia Academy.

y. Nearly equall3^ and not coarsely marbled above, with blotches of

deep brown and bright yellow ; 4059.

6. Entirely yellow, with brown linear patches irregularly arranged

;

type of A. ingens, from New Orleans ; one specimen.

The above coloration varieties, it will be observed, coincide in part

with those of Western individuals.

The conditions of preservation of immature stages in the dentition

are as follows

:

a. Palatine series nearly entirely transverse behind the internal naresj

eight specimens, all from New Jersey except two from Root River, Wis-

consin, (4093a), and one from Louisiana, 4706. All are fully developed

and many of the largest size; one of 4093 has the postnarial dental

series separated on one side. Of these the largest example of the spe-

cies is from Root River. With the other mentioned, the width of the

head enters the length to the groin 4.5 times, and the tail is longer than

head and body. The same relations are seen in two New Jersey speci-

mens. Two from the latter State have the long tail, but the width of

the head is only one fourth length to groin, while one of the same has

the longer body (4.5 times), but the tail shorter than head and body ; two

specimens have both the short body and tail. The elongation of the

tail and body scarcely occurs in connection with any other type of den-
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titioD, and it is mentioued here to sliow the greater general complete-

ness of development in these Eastern individuals.

b. Series .slightly arched, not passing between nares. Two specimens,

large. In No. 3993 both onter segments are well separated from the

median; the tail is longer than head and body, and width of jaws 4.33

to line of groin. This individual is aberrant.

c. Series angulated, not extending anterior to anterior margin of inner

nares. Nos. 3956, 2971, '3983, 3895, 3899, embracing five specimens,

three large ones, in Philadelphia Academy museum, and type of A.

ingens Green in same.

This latter specimen is peculiar in some respects, as already noted, in

coloration. The head is relatively a little wider than in other specimens

of the same large size, the width entering the length to the groin four

times, as in individuals of the smaller average size of the species. The
length of the eye fissure enters 2.5 times the interorbital width, instead

of twice, thougb in one of equal size from Root River it enters 2.2 times.

The nares are not more than usually separated; hence the muzzle is

more contracted than usual. It is also depressed in profile, but not more
than in some other specimens. I believe it not to be a distinct species,

but a form dependent on causes similar to those producing others here

enumerated, and not more permanent than those, so long as those causes

are not universal. In other words, it is a large specimen, with teeth,

head, and tail of adult character, but body and muzzle more larval. The
fold on the hind leg and outer toe, mentioned by Green, is not marked,

or different from that seen in the species generally.

ISTo. 4097, sixteen specimens from western Illinois; two have the serit^s

divided into four; 4093, two specimens; No. 4G91, Cook County, III.,

thirty-four specimens; one has the three interruptions, and five, with

one of 4093, a median, making two series of teeth.

Of the above the tongue is of normal size and the branchiae absorbed,

except in twelve specimens (No. 4691) of which five present stumps of

the branchiae; and two (4097) where both the tongue is very small and
the gill stumps remain. The width of the head is .25 to groin, and the

tail never longer than head and body.

d. Median series arched, extending anterior to anterior margin of

inner nares. One specimen (3966) is fully developed in all other points.

e. Palatine series angulated, extending anterior to inner nares' ante-

rior border. Nos. 4057, 3974, 3070, two of 4093, 3887, 3899&, four of

4097, nine of 4691. All of these have the short head and tail given in

the preliminary diagnosis. The small or larval tongue occurs in one of

4093, 3070, 3974, nine of 4691, two of 4097 ; branchial rudiments remain

in two of 4097 and nine of 4691. No. 4057 is remarkable in having a

very small tongue, and short deep tail, no stumps of branchiae, and
brilliant coloration, with large size and general adult appearance. It

compares with certain specimens (4693, 3984) of the form mavortium

in this strong retention of some larval characters, and, like them, is

from northern Minnesota, a region noted for its cold and late seasons.
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, Measurenunts of No. 4057.

Inches.

Leugtli from suoiit to end of gape of moutli 55

Length from snout to giilar fold , 1. 00

Leugtli from snout to groin 3.50

Length from suout to behind auus 4. 30

Length from suout to end of tail (about) 8.55

Length of tail (about) ., 4.25

Depth of tail (at end vent).... 1. 95

Width of head 1.00

Length of fore-arm from elbow 90

Length of hind leg from knee .' 1. 10

Stretch of hind leg 3.40

A specimen entirely similar, except in size and coloration, was found

by Dr. Horn near Beesley's Point, N. J., a well-known locality for the

species. The tail is remarkably thick and deep at the base, and only

equal from its basis to the canthus of mouth ; a groove in the dorsal

line behind
)

tail not grooved. The color is a dark leaden brown, sprin-

kled everywhere with small yellow spots; spots larger on tail; belly

yellov^ish. Total length, (i inches and 5 lines.

From the preceding investigation we gather that larval characters in

this species are in part only contemporaneous; that the branchiae are

lost first; the tongue develops next, and the teeth last; that the de-

velopment extends in older age to the lengthening of the body and tail;

that the progress may be arrested at a time when any degree of com-

bination of tliese and other features exists. That reproduction may
take place at any of such ditferent stages is evident from the condition

of development of the ova of many of the various specimens, and it

is known to take place in other species at earlier stages than any re-

corded here as adult.

It is also to be noted that specimens from New Jersey are almost

always more fully developed than those from the Western regions; the

former is a warmer district than the latter. Of two specimens from
New Orleans, however, one only exhibits the dentitional characters of

the New Jersey individuals. The characters common to the Western
individuals have occasioned the opinion that it was another species,

which was called A. mavortium.

Of this form I remarked in my monograph of the genus Amblystoma,
published in I8!J7, already referred to, that it " differs absolutely only

in the broader muzzle and wider separation of the outer nares. The A.
tigrinum retains in this case a feature characteristic of the larva of A.
mavortium and of all other Siredon species. The range of color vari-

ation is only partly different in the two, but the majority of speci-

mens each belong to different color types. Each occupies a different

geographical area, both of which are well marked in the distribution of
many other reptiles. Nevertheless, ultimately I think it quite possible

that they will have to be viewed as dcv^elopmental forms, like so many
other supposed species which are not sufficiently isolated from one
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another at the present time to warrant them distinct places and names

in the system." Dr. G. Bouleuger, in the last edition of the catalogue

of the species of salamanders in the British Museum 1882, has taken

this view of the case, and has reduced the name mavorUum to the posi-

tion of a synonym of tigrinum. In the present work i take the same

view of the relations of the Eastern and Western forms.

The following' is a description of a specimen of the Western animal:

Palatine teeth in a transverse series, more or less angular anteriorly,

reaching to the posterior border of the inner uares, or one diameter be-

yond; the angle sometimes flattened or rounded. The series scarcely

or not at all interrupted on the median line; never (?) on the limbs,

which are generally a little undulating.

Inner nostrils separated by the same space as the outer ; rarely a lit-

tle farther apart.

Tongue broader than long; more than half the width of the head,

which is fleshy.

Body heavy, with twelve costal furrows. Head very broad, con-

tained about three and one-half times in distance from snout to groin.

Tail about equal to the same distance, much compressed from the

base. Males in breeding season with a distinct tin from near the base

of the tail above, and from beyond the middle below; tail more oval

at other seasons. Oloacal region of male much swollen, emarginate;

angular behind.

Legs moderate; digits much depressed, very broad at base, tri-

angular, and adapted for swimming. Free portion of digits about

one-third the distance from their tips to elbow or knee.

Pig. 13.—Amblystoma tigrinum Green, No. 4059. Natural size. FortEipley, Minn.

General color dark brown or blackish, in alcohol, varied with blotches

of yellow. These are disposed along the median line of the back and
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tail, exteudiDg down on tlie sides as transverse ellipsoid bands of

large size, perhaps equal to the space between two costal grooves j the

blotches of opposite sides sometimes alternate, sometimes are opposite,

and are frequently confluent here and there, which is generally the

case on the tail, where they form yellow encircling rings, iuterruiJted

below. Along the sides of belly and lower part of the sides is a simi-

lar series of yellow ellipses, but usually larger; those of the same side

usually somewhat confluent, sometimes entirely so, leaving a dusky

central line of the belly. The limbs are blotched black and yellow.

The yellow sometimes predominates so as to almost form the ground

color, encroaching largely, too, on the yellow of the belly. In general,

however, there is little or no tendency to an anastomosis or reticula-

tion of the dark interspaces, as in an allied species. Smaller, rounded,

irregularly scattered spots of yellow are seldom, if ever, seen as in

Eastern form.

The ground color is sometimes uniformly dusky above, although the

lighter transverse ellipses can be usually made out
;
perhaps they are

always appreciable in life.

Dumeril and Bibrou have given a good colored figure of this form

under the name Amhystome a' bandes. The green is, however, too bril-

liant.

In the preceding general description I have endeavored to represent

the distinguishing features of what I believe to be a single species vary,

ing very much in shape of palatine teeth, proportions, color, etc. From
the synonymy it will be seen that I combine under the oldest name of

mawrtium, proserpine and nehulosum also. Although the type speci-

mens of these supposed species differ sufficiently among each other, yet

there are sufficient connecting links in the large series before me, and it

would be no difficult task to pick out a dozen more specimens each as

distinct from the other and the above as the latter are among them-

selves.

One great source of the diversity of character in different specimens

of this Protean species is to be found in the very different sizes of specir

mens in the same stage of growth, while in some the full metamorphosis

will have been accomplished with a length of three or four inches, in

others the branchite are still visible at a much greater size. In one

female specimen of 8 inches in length (4978), the branchise are still ap-

preciable, the fissures in the neck not being closed up, although the

ovaries and oviduct would indicate that it was captured when in full

breeding condition. This embryonic tendency is almost alwajs indicated

further by shorter gape of the mouth, the tongue smaller, flatter, more

adherent, not at all or very little free at the edges, and little or not at

all papillose, but exhibiting a cartilaginous surface. The palatine

teeth in the embryonic state are more arched anteriorly, more or less

parallel with the maxillary series, less prominent above the soft palate,

and extending a less distance laterally. The digits are more depresed,
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their outlines more oval than triangular, the third and fourth toes and

second and third fingers more nearly equal. The development of the

different embryonic conditions may be carried on very unequally in

different specimens, so that one cannot see the true specific charac-

ters in small individuals, or even in large ones in which there is the

slightest indication of the branchial slits or theit" tufts.

The same adult individual differs, too, in different seasons. While

some species appear to reside almost entirely in water, others do so only

partially. Even the same species may pass a more aquatic life in one year

than in another. A. more persistent residence in water is shown by the

broader and more depressed digits, higher and more compressed tail, and

more or less decided ridge (sometimes even membranous). I have no

doubt that an animal while possessing these features in marked degree

when in the water would lose them to a measurable extent after a

lengthened residence on land. This aquatic habit is generally greatest

during the breeding season.

The preceding paragraph is taken from Professor Baird's manuscript.

I will further extend and illustrate the same, and add that the names A.

californiense and A. maculatum have been applied by Gray and Hallowell

to forms of this species.

Various changes of form during the late metamorphosis of this ani-

mal have been already enumerated in the prefatory remarks on the

genus. A feature of differeuce mentioned above—the varying length

of the fourth digit—appears to be quite independent of other develop-

mental conditions. In a specimen in the Museum of the Philadelphia

Academy from Kansas, this digit has but three phalanges on both feet;

in another locality three on one, four on the other foot, and the same

occurs in JSTo. 3994, of the National Museum. In all the other specimens

at my disposal they are, as in this section of the genus, 4-4.

The varieties of this species which may be distinguished by their

coloration are as follows

:

a (Californiense.) Blackish, with slightly paler belly; a series of

large, oval, yellow spots on lower part of side and tail (in one specimen

a few on each side of dorsal line). System of mucous pores well devel-

oped, especially below ramus of the jaw on each side. From California

only; eight specimens ; Ko. 4081.

/? Brown, yellowish below; larger lateral and smaller dorsal yellow

spots, irregularly arranged. Fewer mucous pores on each side the

gular region. Fourteen specimens ; mostly from Kansas and Nebraska,

one from Missouri, one from latitude 38°, two from New Mexico, and

two from Chihuahua; Nos. 4065, 4040, 3955a, 4062, 4084, 4908, 3984a.

The type of A. nebulosum belongs here. There is no material difference

between this and the coloration of A. tigrinum.

y Ground brown, crossed by transverse yellow bands, which inoscu-

late more or less on the dorsal region, so as to obscure, sometimes almost
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entirely, the ground ; mucous pores, as in the last ; belly with a median

dark or black baud; sometimes the yellow is shaded with olive: Nos.

4613, 4705, 3990, 4703, 4694 to 4699, 3955, 4078, 4079, 4066, 3982,' 5359,

4082, 3994, ISTo. 4020 might be assigned to either (3 or y.

6 Ground olive, with numerous small brown spots; otherwise as

above; ISTo. 4693, and the type of ^. mac««ia^%w.

e Brown above, yellowish below, otherwise as above; 3984&, 4702,

3992, 3955&, from most diverse localities.

C Color as in y, the yellow leaving only inosculating lines of brown

;

no frontal, nasal, or mandibular series of mucous pores; one specimen,

No. 4698.

So much as to the principle of ornamental variation. The following are

the forms resulting from unequal development of parts. The reader will

observe by the numbers how little they coincide with each other and

with the preceding.

Type A.—Palatine teeth in a gentle arch, convex forwards, not extend-

iug between nares; the teeth (but not the ridge) interrupted inside the

series behind the nares. I^os. 4908 and 5359 (2 specimens); in all re-

spects fully grown, the former not more than half the size of the usual

type. Approach distantly A. irisrufptum Oop.e.

Type B.—Palatine teeth forming a straight series on each side, meet-

ing at a more or less open angle between the nares. Most of the speci-

mens; ]S"os. 4702, 3992, 4705, 4613, 4065, 4040, 4698, 3900, 4703, 4694,

to 4699, 4081, 3955, 4079. Of these, the angle of the tooth series

does not extend beyond the anterior margin of the nares in twenty-

six specimens, of which one exhibits a small, undeveloped tongue, and

none have the stumps of the branchise remaining. In eleven specimens

the angle extends beyond this point (in 3990, and another approaching

an arch in form), and of these the tongue is small and larval in six,

and mone of these stumps of the brauchise remain; this last is of medium

size only, but Nos. 4693 and 3694 are large, the firs' very large; they add

the larval character of a short, deep tail. It is to be noted that these

specimens are from Minnesota and the borders of British America—re-

gions subject to great cold—to which cause we may with much proba-

bility assign their characters. Two individuals presenting the same

peculiarities are described under the head of A. tigrinum.

Of two specimens from Chihuahua, fully developed, the teeth are of

the two types; of eight from California, one presents the second type

only ; it is otherwise fully developed.

Type C.—The postnarial portion of the palatine series has nearly or

quite assumed its transverse position, while the median series remains

in its larval arch, extending more or less in advance of the nares.

Eight specimens, four of the largest size; 3955a, 4078, 4062, 4084; two

Museum of Philadelphia Academy, one type of A. maculatum Hall. Of
these, two have the small tongue and traces of branchise, while four ar^

fully developed in these respects,
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Type D.—Palatine series forming a parabolic arcb from one extremity

to the other, extending in advance of the uares. Three specimens,

two of them of full but not large size; one of the former fully double

the size of others from the same locality (the Platte Valley), which are

referred to types and B, with larval tongue and branchial stumps.

The others (4066), with larval tongue, but the branchise absorbed.

Here may be mentioned a remarkable specimen (3982), which is in all

other respects fully developed, where the larval arch of teeth remains,

but has become open and slightly transverse, extending but little be-

yond the anterior margin of the nares. It is intermediate between

types D and A, and is the result of a retardation in development of the

larval arch, while type B is produced by a retardation by the preserva-

tion of the oblique lateral series of the larva at the expense of the arch.

I add here a description of the var. obscurum {Amblystoma ohscurum

Baird, Proceeds. Acad. Phila., 1869, p. 192).

The head is very broad and the gape unusually large. The internal

nostrils are very large, their width half the diameter of the eye ; the

distance between their inner borders is the same as that between the

outer. The tongue is large, broader than long, its width about two-

thirds that of the upper jaw.

The palatine teeth are in four series, collectively forming a broad in-

verted Vl ^^^ angles anterior, and would be quite sharp but that there

is an interruption along the median line. The branches reach as far

forward as the anterior border of the inner nostrils. They are decidedly

concave antero-externally. The ten inner anterior sections of the pal-

atine series are each about twice the length of the external ones; they

fall short of the inner border of the inner nares by nearly a diameter of

the latter, which space separates them from the outer section, which,

immediately behind the inner nares, are about as long as the latter are

wide, and do not pass exterior to their outer border.

There are twelve costal furrows. The tail is compressed, but not

high.

The color appears to have been of a uniform brown above and on the

sides, brownish yellow beneath. On the sides darker vertical blotches

can be detected in the single specimen before Die. Similarly indistinct

markings are visible on the tail.

The very convex frontal region and the concave interrupted scries of

teeth alone distinguish this variety from the A. tigrinum of the West.

It differs from A. tigrinum of the East in much larger inner nares

and more widely separated nostrils, the inner borders of the two being

at about the same distance, instead of having the latter more approxi-

mated. The tongue is wider, as w(ill as the heal. The teeth are more

V-shaped and reach farther forward. The outliue of the limbs of the V
is concave antero-externally and is interrupted by spaces equal to the

wide nostrils, the outer section not extending beyond the nostrils.

The specimen which represents this variety is from Fort Des Moines,

Iowa (i^o. 3994.)
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The characters of the variety califoriiieiise [AmMystoma californiense

Gray) are as follows:

The proportions and general character of the glands, pits, etc., appear

much like those of A. ^n'm^w; in ^ome. \QS>\)QQ,i^ oi A. punctatum. I

do not detect any patches of large pores on the top of the head and

neck in one specimen, but in another a series of large whitish dots be-

neath the epidermis seems to indicate their presence. Of these one

patch is placed on top of the head, within the orbit; another on the

parotid region. Some pores, however, are distinctly visible behind the

angle of the mouth, sending forward a series along the margin of the

lower jaw under the chin.

The head is broad, but also long,' the width being decidedly less than

the distance from snout to gular fold. The gape is very large, the

length nearly two-thirds the width. The width in seven specimens is

contained 4^ times in the distance from snout to groin ; in one specimen

4 times only. The eyes are separated only by 2^ lengths of the orbit.

The tongue is very large, nearly filling the whole lower jaw. It is

three fourths the width of the head.

There is quite a difference in the character of the palatine teeth of

the ten specimens before me. In both the central part of the series forms

a decided \J, the angle sharp, and reaching to the anterior margin of

the inner nos.trils. The limbs extend backwards, slight!}^ in an 3 shape,

a short distance behind the inner nostrils and in line with their inner

border, and then connect with the external segments of the palatine

series, which extend (nearly transversely, but a little obliquely back

wards) to a line with the outer margin of the inner nostrils. In both

specimens the two sides of the j3alatine series are not symmetrical and

of unequal length. One specimen shows a distinct interval between

the central V and the lateral segment, as well as at the angle of the V 5

in the other the four elements are continuous.

There appear to be twelve costal furrows. The tail is compressed, but

not high; in one specimen it is as long as head and body; in another

shorter. Shows a sharp ridge above from near the base and for the

terminal half below in one specimen; not so much in another.

The limbs are well developed, the digits depressed and triangular,

but less so than in many aquatic Amblystomata,

The color of the species is blackish in alcohol; rather paler below.

On each side of the belly or lower part of the sides of body and tail is

a series of bright su!phur-yellow spots, mostly nearly circular, some-

times oblong, and varying in size, though generally larger than the

orbit. The spots are few in number; five or six from head to tail and
four or five on the side of tail.

In one of the specimens are sojne smaller rounded spots on each side

of the dorsal line, three or four in each series. These are not sym-

metrically disposed, as in A. jmnctatum.

As Dr. Gray remarks, this variety has a certain resemblance exter-



80 BULLETIN 34, UNITED STATES NATIONAL MUSEUM.

nal]y to A. punctatum, which, however, never exhibits the series of

spots on the side of belly aud lower part of sides of body and tail, the

spots being confiued to the vicinity of the median line above. In A. t.

californiense when dorsal spots occur they are less regular, though of

much the same size. In tj^pical A. tigrinum the yellow spots are much
smaller, more numerous, aud more scattered; very i)rominent on the

belly. There are many essential differences in form from A. puncta-

tum—as the more widely separa'ed external nostrils, the anterior an-

gle of the palatines, the depressed short digits, more compressed and

sharply ridged tail, etc.

A description of a specimen of var. y may also be usefnl for refer-

ence.

The form is very heavy and clumsy ; the head very broad ; the gape

twice as wide as long. The inner nares are about as far apart as the

outer. The gular fold is very distinct and overlapping ; the neck much
constricted. There is no dorsal groove distinctly evident.

The tail is much compressed aud elevated. In the type selected

there is a sharp ridge above and below near the tip.

The limbs are rather short ; the digits very broad at the base, triangu-

lar, and much depressed. There is little appreciable difference in the

length of the third and fourth toes.

The tongue is very broad, wider than long, filling the rami anteriorly

and considerably more than half the width of the head.

The palatine teeth form a nearly continuous series; nearly straight,

but slightly obtuse anteriorly where it reaches to the line of the poste-

rior border of theinuer nares. Laterally the series extends one diameter

of the inner nares beyond their outer margin. The limbs of the very

obtuse V ^^6 not straight, but slightly bow-shaped. There is a slight

interruption along the median line.

The ground color is purplish black, with transversely elongated

blotches of yellow. These appear to be arranged in one dorsal series

on each side the median line of the back (coming up to it and the oppo-

site ones sometimes confluent), and another on the side of the belly, of

larger size and ascending high on the sides. The latter are sometimes

more or less confluent on the same side. The central region of the

belly is generally of the dark ground color. There may be six or eight

of these blotches from head to base of tail, and as many on the side of

the tail, where, indeed, they generally form yellow rings, interrupted

below. The limbs are blotched black and yellow iu about equal pro-

portions.

Proportional dimevsions.

(Spec.—39551. Amhystoma Hgritmm, Fort Bliss, N. Mex.)

Head

:

Length of gape of mouth to its width one-half.

Width of gape of mouth to distance from snout to gular fold equal.

Width of gape of mouth to distance from snout to groin contained 3^ times.

Width of gape of mouth to distance from snout to behind anus.. .,,-., 4^ times.

I
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Head— Coiitiuuetl.

From snout to jjular fold 'coiitaiiied iu distance fiom suont to groin .. . 3| times.

From snout to gular fold contained in distance from snout to behind

anus 4^ times

Distance anteriorly between eyes iu length of orbit 3 times.

Distance from eyes to nostrils in length of orbit 1-|- time.

Distance between external nostrils iu length of orbit nearly 2 times.

Distance between internal nostrils in length of orbit 2i times.

Width of tongue to width of head rather more than | time.

Lin)bs:

Free portion of longest finger contained in distance from elbow to tip.. 3 times.

Free portion of longest toe contained iu distance from knee to

tip nearly 4 times.

Distance between outstretched toes in length from snout to groin once.

Tail: Length from behind anus to rest of animal nearly equal.

Body: Number of costal furrows (including axillary and inguinal) 12

MeaHurements, in inches.

Length, measured along axis of body:

From snout to gape .60

From snout to gular fold 1.00

From snout to groin 3.50

From snout to behind anus 4.50

From snout to end of tail 4.00

Head

:

Width of head 1.05

Width of tongue 55

Length of tongue 45

Length of orbit 22

Distance between eyes anteri-

orly 65

Distance between outer nostrils .40

Head—Continued

:

Distance between inner nostrils . 45

Tail

:

Height of tail where highest. .. .75

Breadth of tail where highest.. .45

Limbs

:

Free portion of longest finger. . . 30

From elbow to tip of longest

finger 95

Free portion of longest toe 32

From knee to tip of longest toe 1. 15

Distance between outstretched

toes 3.50

Froportional dimensions.

(Spec. 4696. Cimarron River.)

Head :

Length of gape of mouth to its width.... about one half.

Width to distance from snout to gular fold equal.

Width to distance from snout to groiu 4 times.

From snout to gular fold, contained in distance from snout to groin 4 times.

From snout to gular fold, contained in distance from snout to behind

anus nearly 5 times.

Distance anteriorly between eyes in length of orbit 3 times.

Distance from eyes to nostrils in length of orbit IJ times.

Distance between external nostrils in length of orbit nearly 2 times.

Distance between internal nostrils in length of orbit 2 times.

Width of tongue to width of head little over ^ time.

Limbs

:

Free portion of longest finger contained in distance from elbow to tip 3^ times.

Free portion of longest toe contained in distance from knee to tip 3^ times.

Distance between outstretched toes in length from snout to groin., about equal.

Body

:

Width compared with that of head equal
Number of costal furrows (including axillary and inguinal).... Ig

1951_Bull 34—
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Mcaauvematt , in inches.

Length, measured along axis of body:

From snout to gape 55

From suout to gular fold 1.00

From snout to armpit 1. 55

From suout to groin 3. 90

From snout to behind anus 4. 75

From snout to end of tail 8. 75

Head

:

Width of head 1.00

Length of orbit .20

Distance between eyes .anteri-

orly 56

Distance between outer nostrils . 35

Distance between inner nostrils . 36

Body

:

Circumference of belly 3.75

Body—Continued

:

Distance botweeu armpit and
groin 2. 25

Tail:

Height of 'tail where highest .. .70

Breadth of tail where highest.. . 40

Limbs:
Free i)ortion of longest finger.. .27

From elbow to tip of longest

finger .95

Free portion of longest toe 32

From knee to tip of longest toe 1.25

Distance between outstretched

toes 3. 55

Proportional dimensions.

(Spec. 4082. Type of A. proserpine, Taraaulipas).

Head

:

Length of gape of mouth to its width more than half.

Width of gape of mouth to distance from snout to gular fold. .. not quite equal.

Width of gape of mouth to distance from snout to groin nearly 4 times.

Width of gape of mouth to distance from suout to behind anus 4J times.

From snout to gular fold contained in distance from snout to groin 3| times.

From snout to gular fold contained in distance from snout to l)ehind

anus 4 times.

Distance anteriorly between eyes in length of orbit 3 times.

Distance from eyes to nostrils in length of orbit 1 time.

Distance between external nostrils in length of orbit nearly 2 times.

Distance between internal nostrils in length of orbit nearly 2 times.

Width of tongue to width of head more than half.

Limbs:

Free portion of longest finger contained in distance from elbow to tip.. 3 times.

Free portion of longest toe contained in distance from knee to tip 3 times.

Tail: Length from behind anus to rest of animal less.

Body: Number of costal furrows (including axillary and inguinal) 12

Measurements, in inches.

Length, measured along axis of body :

From snout to gape 31

From snout to gular fold .GO

From snout to arm [tit 90

From snout to groin 2. 00

From snout to behind auus 2. 40

From suout to end of tail 4. 10

Head :

Width of head 52

Distance between eyes anteri-

orly 32

Distance botweeu outer nostrils .23

Distauce between inner nostrils .24

Tail

:

Height of tail where highest..

.

Breadth of tail where highest..

Limbs

:

Free portion of longest linger ..

From elbow to tip of longest

finger

Free portion of longest toe 19

From knee to tip of longest toe. . 61

Distance between outstretched

toes , ,. 1.75

20

60
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Pioportional dimensions.

(Spec. 4081. Ainhijtil.oma trit/iniini califoruiense, PetalnuKi, soft sp.)

Head :

Width to distance from snout to giilar fold 1^ times.

Width to distance from snout to groiu 4^ times.

From suout to guhir fold contained iu distance from snout to groiu 3| times.

From suout to gular fold coutained iu distance from snout to behind

anus 4^ times.

Distance anteriorly between eyes iu length of orbit 2^ times.

Distance from eyes to nostrils in length of orbit 1;} times.

Distance between external nostrils in length of orbit Ig times.

Distance between internal nostrils in length of orbit not 2 times.

Width of tongue to width of head two-thirds.

Limbs

:

Free portion of longest tiuger contained in distance from elbow

to tip not quite 3 times.

Free portion of longest toe contained in distance from knee to tip . .... 3 times.

Tail : Length from behind anus to rest of animal „ less.

Measurements, in inches.

Body : Distance between armpit

and groin 1.75

Tail

:

Height of tail where highest. . . 30

Breadth of tail where highest.. . IS

Limbs :

Free portion of longest linger.. . 28

From elbow to tip of longest

finger 80

Free portion of longest toe 30

From knee to tip of longest toe. . [i^)

Distance between outstretched

toes 2. 85

Length, measured along axis of body :

From snout to gape 40

From snout to gular fold 85

From snout to armpit 1. 25

From suout to groiu 3.00

From snout to behind anus 3. 75

From suout to end of tail 6. 20

Head :

Width of head 70

Width of tongue 45

Length of orbit 18

Distance between eyes anteri-

orly 40

Distance between outer nostrils . 30

Distance between inner nostrils . 30

Habits, etc.—The larvne of this species are exceedingly abuiulaut iu

all still water in the Eocky Mouutaiu Eegion and the Plains. They are

rapacious, eatiug auiuial food, and taking the hook readily. Late in

the summer they complete their metamorphosis and take to the land,

where they hide in the holes of marmots, badgers, etc. From these they

emerge during and after rains. Tbe larvae are much less frequently

seen in the East, where the species is less abundant, and the opportu-

nities of concealment are greater. Market Lake is a temporary body
of water covering many square miles in eastern Idaho. It is formed
by th<i overflow of the Snake River in spring. On its shores I have
found this species. On the shore of an adjacent jjoud of more perma-
nent character I have observed this species occupying vertical holes,

which were kept filled with water by occasional waves, but from which
their heads emerged into the air. In this position their branchiae were
gradually absorbed. An adult from New Jersey occupied a burrow in

the soil of my fernery for several weeks. The burrow had two orifices,

iu one or the other of which its head could be generally seen, observing

wliat was going on.
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Professor Baird first reached the couclusiou that the early stage of

this si)ecies is a Siredou, and he suspected ou that account that the

Siredon mexicanus of the valley of Mexico is the larva of an unknown
species of Aiublystonia. Long aftervvards Prof. Auguste Duiueril

received some larvte of the A. tigrinum from Mexico and observed their

metamorphoses in the reptile-house of the Jardin des Plantes of Paris.

He supposed the species to be the Siredon mexicanum^ but I showed

that it was the Amblystoma tujrinum {''' mavortium''^), after an examina-

tion of specimens sent by him to me to Philadelphia.* Since then

Professor Marsh at New Haven, and Madame Chauvin in Switzerland,

have observed the metam3rpliosis of the same species. Professor Du-

meril also showed that it can reproduce while still branchiferous.

Siredon mexicanum Wagl. {Amblystoma mexicanum Cope) inhabits

Lakes Chalco and Xochimilco, in the valley of Mexico. Its metamor-

phosiM has never been observed, but it is asserted by I. M. Velasco to

take place. It is readily distinguished from the larva of the Ambly-

stoma tigrinum by its color. It is of a pinkish gray, and is covered

with numerous small round, dusky spots, rather closely placed. While

nearly related to the larva of the A. tigrinum^ it is clearly a difleVent

form. Should it prove to be the case that it does not undergo a meta-

morphosis, the genus Siredou, of which it is the type,, must be retained.

A second species, the S. dumerili, has been described by Duges from

Lake Patzcuaor in the State of Guanajuato. Its color is uniform.

Amhliistoma tigrinum Grceu.

RESERVE SERIES.

Catalogue No. of
Bumbcr. spec.

3979 1

9273 1

10889 1

4097 8

4691 10

9188 2

10082 1

9929 1

4059 1

395') 1

4908 1

3993 1

3966 2
4097 3

3895 I

4040 2

4691 6

4003 6

3974 5

3990 1

9185 6

8456 1

8294 5

8155 1

7839 1

9180 1

3955 1

407,9 1

4082 3

Locality.
When

collected.

Detroit, Mich
Virgiuia '.

Webster City, Iowa .

Northern Illinois . .

.

West Northlield, 111.

Chicago, 111

EflgelieUl, S. C
Webster City, Iowa .

Fort Kipley, Minn...
Now Torli
Independence, Mo . .

.

Russellville, Ky
Mississippi
Northern Illinois

Saint Louis, Mo
Lake Encinito, Chi-
huahua.

West Noithfield, 111.

Racine, Wis
Colmiibus, Ohio
Now Mexico ...

Foit Union, N. Mex .

Nutrias, N. Mex ...

Bonito Canon, Ariz.

.

Arizona
Fort Reynolds

Fort Bliss, N. Mex
Fort Benton, Mo .

.

Tamaulipas, Mex..

Sept. — , 1874
May 21, 1878

Sept. 7,1877
Apr. — , 1879

— , 1874

From whom received.

A. Sager

Chas. Aldiieh.
R. Keunicott

do
Sweeny
S. H. Loud
Chas. Aldi'ich
Dr. J. F. Head, U.S.A....

Dr. J. G. Coo])er
Dr. Thos. H. Webb
Dr. B. F. Shumard .

R. Konnicott

J. Potts.

R. Kennicott
Prof. S.F. Baird
Prof. L. L(S(inereux
Dr. J . L. Lo Coute
Peter Conuell
Dr. C. G. NTewboriy
General W. E. M. Arny. . ..

J. M. Rutter
A. Clonjrh
Lieiir. W. L. Carpentei', U.

S. A.
Dr. S. W. Crawford, U. S. A.
Dr. F. V. Hayden
Dr. L. A. Edwards, U. S. A.

Nature of spoci-
lueu.

Alcoholic type.
Alcoholic.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.

Alcoholic type.
Alcoholic.

Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.

Froceediugs Pliiliitlelpliia Acadcuiy, 1858,



THE BATRACHIA OF NORTH AMERICA. 85

Amhlnstoma tigrinum Green—Continued.

RESERVE SEKIES-Continued.

Catalogue
mniiber

4G94
4095
4697
10775
10776
10777
10888

10217
1(1900

10901
3984
4702
5457
5359

4061
4060
10217
4693
12G03
4068
8457
9187

12542
11928

12013
3994
8075
4078
12541
13394
4065
3167
9180
3992
11888
13623
11427
1448H
14490
4706
3887

No. of
spec

Lncalitv-
Wlicii

colUsctod.

Mouth of Cimarron.
Fort Kil(\v, Kaus- ..

Lower riatte.

Fort Laraiuio. AVyo.
do

.... do
Sydney, Nebr

Mexico
Dakota
Peterson, Utah
Lac-qui-parlo, Minn
Fort Tejon, Cal
Fort Bridger, Wyo .

Nijbraska

Santa Fe Creek
Rock Creek
Mexico
North Red River
Utah Lake
New Mexico
South Park, Colo ....

Santa Fo, N. Mex
Fort Steele, Wyo
Northern Boundary
Survey.

Fort Randall, D.ak....
Des Moines, Iowa
Arizona
Fort Tliorn
Fort Steele, Wyo
Ottawa, Canada.
Rio Minibros, N. Mex .

San Elezario, Tex
Santa F6, N. Mex
Southern Illinois
Camp Supply, Ind. T.
Archer, Fla.'.

Yellowstone Lake
Aubnin, Me
Fort Wingate, N. Mex
Grand Coteau, La
Ann Arbor, Midi

Feb. 10,1876

Dec. 5, 1878

—,1882

June—, i873.

From whom received.

,Ln. Clark
Dr.W. A. Ilamnioud, U.S.

A

Dr. .J. H. Ccopor
Chas. Ruby

do
do ---.

Lieut. S. W. Cnwford, U.
S.A.

C. A.K
F. Hirst
S. R.Riggs
Dr. S. W. Woodhouso

andLieutenant Reynold.'
Dr. F.V. Hayden.

R. II. Ivearn
Lieut. F. T. Bryan, U. S. A
M us. Nat., Mexico

.loidan & Gilbert .

.

John Potts
Dr. J. T. Rothrock

Chas. Ruby .

Dr. E. Coues

.

1875

'l883

— , 1883

U.S. A. Hospital
(?) ---V
Lieutenant Bergland
Captain Pope
Ciias. Ruby
Dr. Robert' Bell
Di. Webb
Major Emory -

(?)' -

R. Kennicott
Dr. T.E.Wilcox, U.S. A...
Dr. Chas. C. Neal
Lieutenant Hayden
G. P.Merrill
Dr. R. W. Shufeldt, U. S. A
S.aint Charles College
Prof. S. F. Baird

Nature of speci-

men.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Aholiolic type.
Alcoholic.

Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

GENERAL SERIES.

5119 2

11838
4060
4613
4020
11720
3955
10895
10890
10894
3899
9410
11925

11549
4057
11710
4081
3983
14112
14426
14427 1 1

3971
14449
14462
14481
14483
14486
J 4487

Kansas
Old Fort Cobb, Tex...
Bridger's Pa.ss, Wj^o..
Cheyenne Pass
Fort Laramie, Wyo.

.

Platte Valley, Nov .

.

Fort Bliss, N. Mex
(?)

Kansas
(?)

Detroit, Mich ,

Waukegan, 111 ,

Northern Boundary
Survey.

(?)
-

New Mexico
(?)

Santa Fe, N. Mex ...

Rook Island, 111

Indiana
Southern Kansas

do
Marietta, Ohio
(?)

(?)

New Mexico
(?)

(?)

(?)

— , 1874

do
.do

—, 1885

Dr. E. Palmer
Lieut. F. X. Bryan, U. S. A.
Dr. E. Swift, U.S. A
Lieut. S. Warren, U. S. A .

.

C. Drexler
Dr. S.W. Crawford, U. S. A
E. Ingersoll
Dr. E. Palmer

A. Sager
J. W. Milner
Dr. E. Coues.

(?)

(?)

S. F. Baird.
(?)

J. B. Sargent
O.P.Hay
Clias. Ruby

do
Professor Andrew.
(?)

(?)

A.S. McClellan....
(?)

(?)

Dr. F.V. Hayden..

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

vMcoholic typo.
Alcoholic.

Do.
Do.
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Amhhjstoma tigrhmm califormense Gray.

Catalogue
number.

No. of
spec.

Locality.
When

collected.
' From whom received.

Natiiie of speci-

men.

4081 2

1

1

E. Samuels
^.

11794 Fresno, Cal
El Paso Tex:

—- —,1879
—,1884

Do.
1407.1 Do.

AMBLYSTOMA TRISEUPTUM Cope.

Proceeds. Acail., Phila., 1867, j). 194.

The species is stout aud heavy in build ; the head very broad and

much depressed. The skin is granulated by contraction of the alcohol,

but m respect to glands, pits, etc., appears much like other species.

There is, however, a decided feature in certain particles which crowd

the parotoid region, and are seen also on the top of the head along the

inner margin of the orbit, and perhaps below the eye. I have not

noticed this character in any other species east of the Eocky Mountains.

The head is broad, ovate, rather pointed anteriorly. The inner and

outer nostrils are nearly the same distance apart. The tongue is broadeJ:"

than long, more than half the width of the head, filling the interspace

of the same anteriorly.

The teeth are in four very distinct patches, with decided intervals.

They form one transverse series, nearly" straight centrally (where they

are in a line with the posterior border of the internal nares), but curving

slightly backwards laterally. The two central patches are wider than

the lateral, which vary a little in length and are separated by an inter-

val half the diameter of the inner nares. Their distance from the exte-

rior iiatches is about twice as great, the center of the interval falling

about opposite to the inner border of inner nares. The outer patches ex-

tend about half a diameter beyond the outer border of inner nares.

The remaining external characters of the specimen are not different

from those of ^. tigrinum.

The colors of the specimen are much obscured by bad preservation.

It appears to have been of a uniform dark blackish or bluish brown, with

a single series of large transversely elliptical blotches of yellow from

head to tip of tail, half on body and half on tail; the foremost one

rounded and placed behind the eyes. Those of opposite sides nearly

meet on the back, and are confluent on the upper edge of the tail.

This is the only species I have seen of the group in which a strictly

transverse series of palatine teeth behind the eye is divided into four

groups.

The only known specimen is the following

:

No. 4068 5 1 specimen ; Ocate Creek, New Mexico. 9 .

Ocate Creek is on the eastern side of the Sangre de Cristo Mountains,

the southern part of the eastern range of the Kocky Mountains in New
Mexico.
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Proportional dimensions.

(Spec. 406S. Ocatc River, New Mexico. ?.)

Head

:

Length of g.ipo of month to its width little more than half.

Widlh to distance from snont to gnlar fold not qnite equal.

Width to distance from snout to groin 4 times.

From snout to gular fold contained in distance from snout to groin 2^^ times.

Distance anteriorly between eyes in length of orltit 1} times.

Distance from eyes to nostrils in length of orbit li times.

Distance between external nostrils in length of orbit not quite 2 times.

Distance between internal nostrils in length of orbit 2 times.

Width of tongue to width of head over one-half.

Limbs :

Free portion of longest finger contained in distance from elbow

to tip - little over 3 times.

Free portion of longest toe contained in distance from knee to tip :>^- times.

Distance between outstretched toes in length from s'loiit to groin., about equal.

Tall : Ijeiigth from behind anus to rest of animal less.

Body : Number of costal furrows (including axillary and inguinal) 12 (?)•

Measurements, in inches.

Length, measured along axis of body

:

From snout to gape 45

From snout to gnhir fold 90

From snout to armpit 1. 45

From snout to groin 8. 15

From snout to behind anus :i. 80

From snout to end of tail 6. 80

Head :

Width of head 80

Width of tongue 45

Length of orbit 18

Distance between eyes anteri-

orly , 50

Distance between outer nostrils .22

Distance between inner nostrils . 30

Body: Distance between armpit and

groin 1.80

Tail :

~

Height of tail where highest. .. . 4i)

Breadth of tail where highest. . . 24

Limbs:

Free portion of longest finger.. . 2(5

From elbow to tip of longest

iinger 90

Free portion of longest toe 29

From knee to tip of longest toe . . 96

Distance between ontsti'etched

toes .3. 00

AMBLYSTOMA XIPIIIAS Cope.

Proceeds. Acad. Phila., 18()7. p. 192; Stranch, Salam., p. G4; Boulenger,

Catal. Batr. Grad., Brit. Mus., ed. ii, 1882, p. 45.

The specimen selected as tlie type of the description has the skin

soniewliat altered by alcohol, so that an exact description can not be

made of the glands, pits, and pores. Thero do3s not, however, appear

to be any material difference from A. tigrinum in these respects.

The head appears small in proportion to the size of the animal, and
the cheeks unnsually swollen ; the width of the head is contained abont

fonr and one-half times in the distance to groin. The eyes are rather

small, distant three lengths of the orbit ; the inner nostrils are consider-

ably more distant than the outer. The tongue is large and fleshy, filling
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the rami anteriorly, and more than half the width of the head. The
inner nostrils are quite lateral.

The palatine teeth form a very obtuse angle anteriorly, reaobing to

about opposite the middle of the inner nares and extending laterally

beyond them by about one diameter. There is a slight interruption

along the median line, but no appreciable one elsewhere. The limbs of

the V are not entirely straight, but form a double curve (scarcely apj^re-

ciable) on each side. There are twelve costal grooves. The pelvic

grooves are not appreciable, and only those at the base of the tail.

e "7 2

FiCr. 14.

—

Amhbjstnm.a xiphiaR. No. 4135. Coli.mliiis, Ohio.

The tail is very long, considerably exceeding the rest of the animal,

much compressed from the base, though not elevated ; oval in cross-sec-

tion, and only becoming sharp near the tip, without any crest. No
grooves are visible along dorsal or ventral outline.

There do not appear to be any peculiarities in the feet distinguishing

it from other aquatic Amblystomas.

The color of this species is a yellowish-olive; brighter yellow be-

neath, with more or less ana stomosing or reticulating bands of well-de-

fined brown on the back and sides, and a few rounded spots of the

same on the belly. These bauds in width average, perhaps, the diame-

ter of the eye, though variable in this respect. Compared with A. ti-

grinum, this species has a proportionally smaller head, more prominent

lower jaw, much longer tail, and different color; yellow predominating

in the one and brown in the other. The relationship, however, appears

to be very close. The digits, perhaps, are narrower, though also trian-

gular and depressed.

The only specimen of the A. xipMas yet known is from Columbus, Ohio

(No. 4] 35).
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AMBLYSTOMA JEFFERSONIANUM Green.

(Plate 25, fig. 9.)

Cope, Proceeds. AgjmI. Pbila., 1867, p. 195, Straucli, Salara., p. 64; Bou-

lenger. Cat Batr., Grad. Brit. Mns., cd. ii, 1832, p. 46, PI. ii, fig. 2. -

Salamandra jcffersoniana, Green, Contr. Maclurean Lyceum, p. 4 ; Holbr., N. A. Harp.,

V, p. 51, PI. 14.

Xiphonnra jeffersoviana, Tsclmdi, Batr., p. 93; Dnm. & Bibr., p. 161.

Triton niger, Do Kay, N. Y. Faun., iii., p. 85, PI. 15, fig. 35.

Salamandra {/ranulata, De Kay, N. Y., I. c, p. 78, PI. 23, fig. 66; ITolbr., N. A. Ilerp.

v,p.63.'

Amhi/stomajeffcrsoniava, Baird, Journ. Ac. Pliila. (2), i, p. 283.

AmbIystoma fnscum, Hallow., Jouru. Ac. Pliila. (2), iii, p. 355, 1865.

A mhlystoma jeffersonianum., var. fnscum., Cope, Proc. Ac. Phila., 18(57, p. 197 ; Boulen-

ger, Cat. Batr. Grad. Brit. Mus., ed. ii, 1882, p. 46.

Costal grooves twelve; mucous pores on each side of the muzzle not

extending beyond the orbits. Teeth transverse, or nearly so, in three

series. No or one indistinct plantar tubercle. Exterunl and internal

nares equidistant ; lead colored to brown and black, with or without

pale or distinct lateral spots.

This definition covers a considerable range of variation, which is ex,

pressed in the following diagnoses of three subspecies :

Width of head 4 to 4.5 times iu length to groin ; length of eye 2.5 times iu width of

head above ; uniform lead color to brown A.j. jejfersomannm.

With of head 5 times in length to groiu ; length of eye one half width of head be-

tween anterior canthus of eyes; black with white spots on sides and belly.

A.j. laterale.

Width of head 5 times to groin ; length of eye 1.75 in width of head as above ; tooth

series slightly convex ; slender; uniform lead color A. j. platineum.

Amhlystoma jeffersonianum jeffersonianum Green.

The synonymy given under the head of this species in general is

applicable to this subspecies only.

Body decidedly more slender and elongated than in A. imnctatum.

Skin everywhere smooth, and showing through the transparent epi-

dermis the ends of the glands whicli thickly stud the entire surface.

Under a lens are seen numerous small, rounded, shallow pits between

the glands, not on them. The contraction of the skin in strong alcohol

between these glands would readily impart a granulated appearance.

The glandules are accumulated into a thin stratum above the parotoid

groove.

The head is elongated, with the muzzle obtuse or truncate, the great-

est width contained 1.5 times in the distance to the gular fold, and from

four and a half to five times to the groin ,• the distance to the gular fold

is contained 3| times in that to the groin. The eyes are rather large

and situated far behind. They are distant once the length of the orbit

from the nostrils (which are separated by nearly twice this lengtli ). The
anterior extremities of the orbit are distant more than twice their lenoth.
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The gular fold or furrow is distinct, not very prominent above; that

behind the angle of the jaws is inconspieuous, as is tlie hiteral parotoid

furrow.

There are twelve costal furrows, including the inguinal and axillary.

The tail is a little shorter than the body and head (measuring from

posterior extremity of vent). It is oval in cross-section, widest below,

though without any ridge or crest. It is little higher than broad at the

anus, but becomes more and more compressed to the tip, the upper and
under outlines remaining nearly parallel for a considerable distance.

The anal slit is prolonged into a groove, which extends beneath the tail

to its very tip.

The limbs are largely developed and the toes very long. The digits

are cylindrical, depressed, without any lateral or basal web. The third

finger is longest, then the second, fourth, and first. It is one-third the

length of arm from elbow. The fourth toe is longest; then the third

(but little shorter), second, fifth, and first ; it is contained about two and
one-half times in the length of leg from knee. The expanse of the out-

stretched toes is very nearly equal to the distance from snout to the groin.

The length of the limbs varjes a little; when extended on the sides they

may scarcely meet or considerably overlap.

The tongue is thick and fleshy, much as in A. punctatum.

The teeth are in four patches ; the two central in a nearly straight

line, or forming in smaller individuals a very obtuse A? the angle ante-

rior but not passing the posterior border of the internal nares. The sides

of the V are perhaps slightly concave anteriorly. This patch or line

extends to the inner nares, and is there continuous with the lateral

patches, which are short, nearly straight, about one-fourth the cen-

tral patch, and form the posterior border of the inner nares. These

are large, far back, and widely separated.

In alcohol, after long immersion, the specimen is nearly uniform Tight

liver-brown, paler beneatli, without any spots.

Measurements.
Inches.

Length from snout to gnlar fold . .70

Length from snout to groin 2. 5r)

Length from snout to end of anus 3. 20

Length from snout to remnant of tail 2. 50

Width of head. .50

Length of mouth along median lino 38

Fore-arm from elbow fi2

Leg from knee 85

The specimen from which the i>receding description has been taken

is, if not the original upon which Dr. Green's species wa.s founded, at

least one collected in the same locality and named by him, having

formed part of his collection and presented many years ago by its

owner to the Smithsonian Institution. The "light-blue spots" so con-

spicuous in fresh specimens have disappeared.
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Dr. Holbrook, iu (lescribiug' this .si>ecies, has mixed with it the, ac-

count of the tougue aud teeth of Plethodon glutinasus, which it some-

wliat resembles, but which may readily be distinguished externaliy by

tiie ligliter silvery spots and much shorter digits. This induced Dr.

Hallowell erroneously to make the species a synonym of P. glutmosiis.

The error had its origin, no doubt, in the nearer resemblance of the var.

A,j. laterale to the latter species.

1 ^ 1 •

Fio, 15. Amhlyiito')nci jeffcrsonianiim, jrffcrxomanum. No. 39G8. — o.vccpt f. 5=-i! T7. Ponna.ylvania.

A comparison of the specimen described with the type of De Kay's

Salamandra gramdata exhibits no appreciable difference except in the

darker color, ratlier more depressed toes, and perhaps more massive-

looking jaws of the latter, the muzzle a little more pointed—all uncer-

tain characters in alcoholic specimens. The palatine teeth are in bet-

ter preservation than in the specimen here described. The central

patch is interrupted along the median line, and does not extend quite

so far laterally. The legs and digits are much lengthened, the figure

and description of Holbrook (see De Kay) conveying a very erroneous

impression in this respect. The granulation referred to is in part the

optical effect of the glands of the skin showing through the transparent

epidermis, partly the result of contraction of the skin by alcohol.

In the type specimen there are no symmetrically arranged patches of

pores on the head. Their absence may be owing to the long-continued

preservation of the specimens, or to some accidental deficiency. In the

type of S. gramdata these are quite visible. They are very distinctly

shown in No. 4688, where there is seen a straight series interior to the

eye and nostril (not reaching to the latter), bending abruptly behind

the eye and passing beneath it. On the parotoid region above the lat-

eral groove is a slightly curved line of six or eight pores and a shorter

straight one above it. Below the groove is a crowded patch, which is

continued in a simple series along the inner edge of the lower ja w. One
or two are seen at the side of the base of the lower jaw, and others along

the sides of body.

It has been stated that in the type no indication of light spots was
visible. In others, however, of more recent preservation these are
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quite evident. In the smallest specimen of 3998 are visible numerous

rounded, irregularly disposed liglit spots on the lower part of the sides,

with some scattered over on the belly, averaging half the size of the eye,

but with faintly defined margins. Some scattered ones are seen on the

side of the tail. These may be ])lumbeous or bluish in life. In the largest

specimen of 3979, Eipley, Ohio, these bluish spots are quite evident

on the side of body and tail.

Generally the ground color of the alcoholic specimen is lead-colored

to olive brown and blackish; light beneath. The color of the living

animal is similar to that seen in alcoholic specimens. Specimens have

been found at localities rather distant from each other of a dark brown

color, with a lateral shade of a still darker hue. Such specimens are

of the stouter typo of the species as to proportions. Of two speci-

mens from Clark County, Va., the width of the head enters the length

to the groin 4^ times in one specimen, and the other but little over four

times. Other specimens are from Saint Catherine's, Ontario, in the

National Museum, and from southern Indiana in the Philadelphia

Academy. They have been referred to as distinct species and described

as Amhlysioma fuscum by Hallowell, but I cannot find any characters

to distinguish them from the A. jeffersoniamim proper. Tliey resem-

ble almost exactly the A. copeamim in color, but differ entirely in pro-

portions. In that species the body is not longer than the length ante-

rior to the axilla, while in this one the former dimension much exceeds

the latter,

e 7 ^^

—

^ **

riG. 10. Amhlysioma jpffrrsonianvm, typn of vnr. /?(.sr7/w.. No. 3897. Clarke CoiiBty, Va.

A specimen of A. jeffersoniamim about 2 inches long is not mate-

rially different from the adult, although the two inner palatine patches

are more arched.

Amblystoma jeffersoniamim, laferale Hallow.

Amhlysioma laterale, Hallow., I, c, j). "352.

AmMijstoma jeffa-sonimnim, var. 7«/fr«ie Cope 7. c, Bonleiiger; Cat. Batr. Grail. Brit.

Mas., eii. II, 1882, p. 47.

This form is quite distinct from the typical A. jefersoniamim, and

would rank as a species were it not that its character and those of tliO

latter interblend. In typical specimens of the A. j. laterale the head is

narrower and tlic body more slender. When the limbs are laid along

the sides they frequently do not meet by a short interval, while those
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of the A. j.jeff'ersonianmn touch each other and even overlap a little.

Tiie median portion of tlie dental series nsnally exhibits a slight angu-

lation anteriorly, while that of the typical subspecies is straight; but

this character is iu some cases not retained. The color is generally

easily recognized : black with light lateral spots. It resembles in this

respect the Plethodon gliitmosus, and to a less degree the Amhlystoma

microstomum as pointed out by Hallowell, and the unwary observer

may easily confound it with oue or the other of these species. But

lateral spots appear in some specimens of the typical variety, and the

ground color varies, as has been already described.

This form is altogether northern iu its distribution, being especially

abundant in Canada.

Amhlystoma jeffersomanitrn platineum Cope.

Check-list, p. 26; Boulenger, Cat. Batr. Grad. Brit. Miis., ed. ii, 1882, p.

47.

Ambhjstoma platineum, Cope, I. c.,p. 198; StraucL, Salam., p. 65.

This is a very elougate form of the A. jeffersonianum.

The head is oval and the muzzle rounded. The length of the fissure

of the eye equals the distance of the nostril from the same ; is but little

less than the distance between nares, and half or a little more of the

distance between the anterior canthus of the same. Inner and outer

nares the same distance apart. Greatest width of head 5.5 to six times

in length from end muzzle to groin, five sevenths length from chin to

gular fold. Canthus of mouth behind canthus of eye. A series of

pores along the superciliary, which pass round the orbit behind and

below ; a scattered longitudinal series on the parotoid region, and a

transverse aggregation of the same on each side below parotoid groove;

a single series of the same for a short distance inside the ramus of the

mandible. The parotoid region possesses a thin stratum of dermal

cryptte.

Costal folds twelve. The anterior is a little distance behind the axilla.

Toes subcylindric, similar to those of the A. jeffersonianum-. in one

specimen (type) they are separated by nearly an intercostal s[)ace when
the limbs are pressed to the sides ; in another they meet. Tail rounded

above at base, finally much compressed, but not elevated; equal in one

specimen to body and head to middle of orbit, measured from posterior

extremit}^ of vent. In the type, however, it is much shorter, extending

from its basis only to the eighth costal fold (from groin), but I suspect

that this is abnormal.

Color leaden ; in type paler below, with numerous indistinct whitish

blotches. Eyelids yellowish margined. Specimen 4G88 has the abdo
men darker and without spots.

The narrower head and more elongate body will distinguish this

species from the typical A. jeffersonianum. It is readily distinguishable
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amoug many individuals. Nevertbeless many of those of the subspe-

cies A.j. laterale approach it in tbe proportions of the parts of the head
to each other, iucluding the closer approximation of the eyes and of the

uostrils. The body is, however, always shorter. The size of the A. j.

laterale is considerably less. Those of the typical variety of the same
subspecies are invariably stouter, not only in body, but especially in

the head.

Amblysioma jeffirsoniannm jcffersonianum Green.

KESERVE SERIES.

Catalogue
number.

3908
3979
3997
4G90

4884
3888
10830
3877
3981
3998
13U25

No. of
spec

Locality.

Westoru Pcunsylvania
Ripley, Ohio
Racine, Wis
St. Catherine's, Can

ada.
Mount Joy, Pa
Burlington, Vt
Lucknow, Ontario
Ohio
New TojTk ^

Cleveland, Oliio

West Vii-giuia

When
collected.

July 15,1881

From whom received.

Dr. J. Green
Dr. P. R. Hoy

, do. ......
Dr. D. W. Beadle

J. Stauft'er

L. Thompson
Dr. J. H. Uarnior .

.

Dr. J. S. Newberry

Dr. J.P. Kirtland
John W.M. Appleton

Nature of speci-
men.

Alcoholic tyi)0.
Alcoholic.

Do.
Do.

Do.
Do,
Do.
Do.
Do.
Do.
Do.

Amblysioma jeffersoniamim fiiscum Hallow.

Catiiloguo
number.

No.ot
spec.

Locality.
When

collecled.
From whom received.

Nature of speci-
men.

4022

3897

2

2

2

St. Catherine's, Can-
ada.

Dr. D. W. Beadle

(?)

Alcoholic.

Do.
14471 St. Catherine's, Can-

ada.
Dr. D.W.Beadle Do.

Amhlysioma jefftrsonianam platinenm Cope.

Catalogue
number.

N'o. of
spec.

Locality.
AVhen

collected.
From whom received.

Nature of speci-
men.

7U.'5 1

1

1

Professor J. P. Kirtlaud ..

4088
5308 Moo.so River, British

America.

Amblystoma jeffersoniamim laterale Hallow.

Catalogue
number.

No. of
spec.

Locality.
When

collected.
From whom received.

Nature of speci-
men.

5941 i 3 Near Lake Abitib,
Uudson'a Bay.
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AMBLYSTOMA MACRODACTYLUM Buird.

(Plate 25, tig. 6.)

Baird, Joam. Ac. Phila. (2) i, p. 292, and U. S. Expl. Expedition, xii, part 2,

PI. ;U, iig. 3; Cop«, Proc. Ac. Phila., 1867, p. 198; Strauch, Salam.,

p. 05 ; Boulengur, Cat. Batr. Grad. Brit. Mas., ed. ii, 1882, p. 48.

This species is the sleuderest of all oiir species of Amhlystoma; iii

tills respect, as well as length of digits, exceediug the typical A.jeffer-

sonianum, but resembling the A.j. platineuiu.

The head is rather large, depressed, and elongated, with a moderate

coustriction at the neck. The eyes are prominent, and distant less than

two lengths of the orbit. The outer and inner nostrils are each about

one orbit distant. The width of the head is about three-quarters the

distance to gular fold.

The tongue is oval and longitudinal. The palatine teeth are in three

or four patches, the central largest, occasionally separated by an in-

terval less than half the diameter of the inner nostrils. Together they

form a line slightly angular anteriorly where they reach to about op-

posite the center of the inner nostrils; laterally they pass a little the

outer margin of the inner nostrils.

The body is cylindrical, depressed, with twelve costal furrows. The

tail is long and is compressed for its distal half. The digits are longer

than in any other species of the genus, the interior being well develoj)ed

on both extremities. On the forefoot it equals the external toe in length,

while on the hind limb it is a little shorter than the fifth. The pha-

langes are : In front, 2, 2, 3, 2; behind, 2, 2, 3, 4, 2.

The color in alcohol is leaden brown, witli a well-defined broad dorsal

stripe of grayish-brown, which, involving the whole upper surface of

the head and neck, contracts on the nape, swelling again on the back,

with an average breadth of the outer orbital space. This stripe extends

to the end of the tail. On each side of this dorsal stripe is a suffusion

of dark brown, which gradually pales through the color of the sides

onto the belly. There are also a few spots of the same in the dorsal

stripe. There are a few grayish-white dots scattered along the sides,

and perhaps on the limbs.

Two specimens (4054) from Puget Sound agree in form with the

preceding specimen, the two central patches of palatine teeth perhaps

a little more angularly arranged. Instead of the grayish dorsal stripe,

however, there is a brownish-red one, and the sides are of a darker and
more continuous brown. No. 4711 has a similar character of palatines,

but a coloration more like the type. The palatines, in fact, extend a

little in front of the anterior border of the inner nostrils.

Proportional dimensions.

Spec. No. 4042, (type).

Bead :

Length of gape of mouth to its width two-thirds.

Width to distance from snout to gnlar fold .............. about three-quarters.

Width to distance from snout to groiu ,..,... , .--- r 5 times,
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Head—Coutiuued.

From siiotit to gular Ibid coutained in distance from snout to groiu. .. - 3^ times

l^istauco autoi'ioiiy between ejes in loujjth of orbit less than 2 times.

Distance between external nostrils in length of orbit one orbit.

Distance between iutorual nostrils iu lei gth of orbit one orbit

Limbs:

Free portion of longest finger contained in distanbe from elbow to

tip about 2^ times.

Free portion of longest toe cont'iined in distance from knee to tip 2.j times.

Distance between outstretched toes in length from snout to groin., about e<iiial.

Body: Ntimber of costal furrows (including axillary and inguinal) 12

Measurements, in iiivhef

Length, measured along axis of body :

From snout to gape 20

From snout to gnlar fold 44

From snout to armpit 65

From snout to groin L 50

From snout to behind anus 1. 82

From snout to end of tail., broken.

Head

:

Width of head 30

Width of tongue 17

Length of orbit 12

Distance between eyes auteri-

orly 20

Distance between outer nostrils . 12

Distance between inner nostrils. . 12

armpitBody: Distance between

and groin

Tail : Height of tail where highest

Limbs

:

Free portion of longest iiuger..

From elbow to tip of longest

linger

Free portion of longest toe

From knee to tip of longest toe

Distance between outstretched

toes

Total length of a larger speci-

men 4in.4 1iu

.00

.18

.15

.39

.20

.50

1.50

This species is found in suitable localities throughout Oregon aud

Washington, ranging as far east as Fort Walla Walla, and aven as far

as Fort Custer, near the Big Horn Eiver, Wyoming, from which a

specimen was brouglit by Ca[)t. Chas. Beudire.

Numerous specimens from Fort Walla Walla and six from Fort

Fig. 17. Amblystorna macrodactylum. No, 4042. Astoria.O regon.

Klamath differ from those from more western regions iu the absence

of the dorsal color stripe. In some of the former the width of the

head enters the length to the groin 5.^ times, showing a narrower

form than in the typical form. In others of them the head has the

usual width. The single specimen from Fort Custer has the dorsal

band. A salamander from the Flathead River, Montana, was described

by Professor Peters under the name of Amblystorna Icraussii.* There

is nothing in the description to show that this specimen does not belong

*'Sitzi\iig.sbiirichte der Gosellschaft Naturforsehende Freuude, Berlin, 18-i2, p. 145.
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to the A. macrodactylum. The width of the head, says Peters, enters
the length to the groin 4§ times. The dorsal band is ochraceous, while
in t.ypical A. macrodactylum it is glaucoas or mauve color.

Amblystoma macrodactylum Baird.

RESERVE SERIES.

Catalogue No. of
iiiiiiibor. spec.

4054 2

4012 1

5982 6

6878 3

8863 2

12591 2

31468 I

5248 1

12587 2

10922 4

11591 6
14460 2

6
14524 1

4711 1

4035 2

Looality.

Puget Sound, Oregon
Astoria, Oregon
Chilowyuck Lake,

Oreg.'

Fort Klamath, Oregon.
Garrison Creek, Wash

.

Fort Walla Walla,
Wash.

do
Oregon
Fort Walla AValla,
Wash.

do
do

Fort Klamath. Oiogou
Fort Custer, Mont ..

Seiuiahmoo, Wash
Washington Torritory

When col-

lected.

Oct. 2, 1876

June—" 1881

,
18S1

, 1881

— , 1881
• — , 1881

From whom received.
Nature of speci-

men.

Dr. Goo. Suckley, U. S.

A.N. S., Phila
Dr. C. B. R. Kennerly..

Wjllis Wittich
Capt. Chas. Bendire

,

do

Lieutenant Mullen..
Capt. Chaa. Bendire.

do

.do.

.do
H. McElderry, M. D
Capt. Chas. IJendiro.
A. Campbell
Dr. J, G. Cooper

Alcoholic.
Do.
Do.

Do.
Do.
Do.
Do.

Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.

Alcoholic larva.

AMBLYSTOMA EPIXANTHUM Cope.*

Proceed. Acad. Pliilad., 1883, p. 16.

Nearly related to Amblystoma macrodactylum Baird, and to be placed

next to that species in any synopsis of the genus. Costal folds twelve.

No canthus rostralis. Upper jaw overlapping lower. Tail strongly

compressed, as long as head and body to groin. Head wide-oval ; its

greatest width one fourth in total length to the groin. Digits all rather

short; four phalanges in fourth posterior digit. Internal iiares as

widely separated as the external. Eye-fissure one-half width between

the anterior canthus. Median dental series presenting au angle for-

wards. Tongue large, deeply plicate. Length, m. .083 ; length to ax-

illa, .017; to groin, .040; length of anterior limb, .012; of anterior

foot, .004; of hind limb, .014; of posterior foot, .0065.

Sides of body and tail and superior surfaces of limbs, shining black.

Dorsal region to end of tail and muzzle, gamboge-yellow. The yellow

expands on the head and forms two cross-bands on the upper surfaces

of each of the limbs. The black of the sides is occasionally inter-

rupted by the yellow spots irregularly placed. Below, dilute black,

dusted with minute white speckles.

The structural differences between this and the A. macrodactylum are

not many, but are well marked. They are: (1) The greater width of

the head, which enters the length (without the tail) five tiuies in the

latter, and four times in the A. epixantlium] and is also seen in the

greater interorbital width; (2) in the short toes, whicb are very much
longer in the A. macrodactylum. In color this species is the more bril-

1951 Bull. 34-

* Plate 25, fi^. 8.
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liaut; the coast species being described as brown with a gray dorsal

stripe, instead of black with a yellow dorsal stripe. In it the limbs

are not banded, and the belly is uniformly pale, contrary to what holds

in the present species, which is the handsomest of the genus. I ob-

tained four specimens of this salamander, under logs, in a swamp near

the head of the South Boise River, on the south side of the Sawtooth

Mountain range, Idaho.

^ fy
A

3 5

Fig. 18. Amhlystoma epixanthum, Atlanta, Idaho; \.

This species is in all respects more robust than the A. macrodactylum,

and is more brilliantly colored. Its tints are those of the European

Salamandra maculosa^ and are brighter than those of any other species

of the genus. Its hyoid apparatus is represented on Plate 23, fig. 8.

CHONDEOTUS Cope.

American Naturalist, 1687, p. 88 (January).

Otoglossal cartilage triangular, attached by abase to each side of the

hypobranchial cartilage.

In other respects this genus agrees with Amblystoma. The larva of

the type species (0. tenebrosus), the only one I have identified, differs

from those of Amblystoma in the absence of basal branchial processes,

and of splenial teeth. (Plates 20-21.)

I have examined the hyoid apparatus of five species of this genus,

and I refer two others to it. One of these, G. cingulatus, very probably

belongs here ; the position of the other, G. texanus, is altogether uncer-

tain as yet.

Considered with respect to the forms of their otoglossal cartilages

these species fall into three sections, as follows (see Plates 25 and 26):

(1) The cartilage uninterrupted in front. G. tenebrosus, G. aterrimus,

and G. decorticatus. (Figs. 1, 4-5, 8-9.)

(2) The cartilage divided in front, and without median processes. G.

paroticus. (Figs. 6-7.)

(3) The cartilage divided, each half with an internal and external proc-

ess in front. (Figs. 1-2, PI. 26.) G. microstomus.

In addition to these characters, it may be observed that in the 0.

tenebrosus and G. aterrimus there is a sheet of strong fibrous tissue

extending anteriorly from the otoglossal cartilage, and forming the

base of the tongue. A few similar fibers are found in the correspond-

ing position in the A. 'paroticum.

Besides the characters of the otoglossal cartilage I have already

given, I may add that in the species with entire anterior border, the crest

of the superior surface of the basibranchial appears to pass through a
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forameu in the base of the otoglossal cartilage. Wliere the latter is

fissured tbe crest appears to be clecurved througU it, as in C. paroticus,

PL 25, Fig. G.

Tbe species of tbis geuiis are distributed as follows:

AuSTRORiPARiAN Eegion.— C. microstomus and C. cingulatus.

Pacific Region.— C. paroticus^ C. deoorticatus, (J. aternmus, and G.

tenebrosus.

The (7. microstomus is not common in tbe eastern part of tbe Aus-

tioriparian region, but is cbiefly found in the Mississipi)i Valley and

Texas. Tbe Pacific species are all uortbern, none being yet known
from tbe middle and soutbern parts of California.

Tbe species of Chondrotus are cbaracterized as follows

:

1. Vomeropalatiue tootli series estemliag exterior to the liuo of tlio iuterual nares;

lingual plicte radiating from behind
;
parotoids not distinct.

a. Canthua rostralis distinct; tail shorter than head and body.

Muzzle elongate, flat, produced beyond nostrils ; vomeropalatiue teeth in

two rather short series, which present an open angle backwards; brown,

marbled with darker brown spots C. tenehrosits.

II. Series of teeth extending to external fissure of inner nares ; lingual plicte radiat-

ing from behind
;
parotoid glands forming a distinct ovoid mass.

a. Teeth in three series (no cauthus rostralis or plantar tubercles); fourth toe

with three phalanges.

Muzzle not produced ; median series of teeth forming an open angle forwards

;

width of head 4.5 to groin ; legs stout ; toes long ; tail longer than body
;

uniform brown C. paroUcus.

III. Series of teeth not extending beyond inner line of nares; lingual plicaj radiat-

ing from behind; no distinct parotoid mass (species large).

a. Twelve costal folds; no plantar tubercles ; fourth toe with three phalanges.

Vomerine teeth in one transverse series behind jiosterior line of ehoanfe ; tail

nearly as long as head and body ; muzzle very obtuse ; nostrils terminal

;

light brown, with reticulations of dark brown C. decorticatus.

Vomerine teeth in two sigmoids, which converge and join anterior to choan;u

;

tail only as long as body ; muzzle flat, produced beyond nostrils; uniform

black C. aterrlmus.

aa. Fourteen costal folds; fourth toe with four phalanges.

Teetk arched between inner nares; head one-fourth to groin (in small speci-

mens'] ; eye one-half width between cauthus; muzzle broad; outer nearer

together than inner nares; brown, with a series of lighter spots on upper
part of sides, below yellowish; muzzle and tail marbled with the same.

C. texanus.

IV. Series of teeth not extending beyond inner margin of nares ; lingual plicae radi-

ating from a median longitudinal furrow of the tongue ; no distinct paro-

toid mass (species small).

a. Two series of teeth; no canthus rostralis (fourth too with four phalanges).

j3. Tail compressed, equal to the body.

Mandible shorter than muzzle; head elongate, width between eyes behind
equal from same to nares; width of head G. 5 times in length to groin

;

limbs longer, separated when appressed, by two intercostal spaces ; black,

with numerous narrow gray anuuli on bodj^ and tail... C. cingulatus.

Mandible longer than muzzle; head short, broad; width between eyes behind

equal from same to end muzzle ; body stouter; width of head 6.5 to 7

times in length to groin ; limbs short, separated by six costal spaces; lead-

oolored, with a few gray shades below - C. microstomus.
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CHONDKOTUS CTNGULATUS Cope.^

Amilystoma cingulatum Cope, Proc. Ac. Pbila., 1867, p. 205; StraucL, Salam., p. 65;

Boulenger, Cat. Batr. Grad. Brlf,. Mas., ed. ii, 1882, p. 50.

This species approaches the C. microstonms in general, but may be

readily known by its more elongate-ovoid head, with long muzzle, more

slender form of body, and peculiar coloratiou.

Mucous crypts and pores are not much developed in this animal; a

few only of the latter extend along the superciliary region. The costal

folds are fourteea, and are visible across the abdomen.

The head is elongate, convex both transversely and longitudinally

;

the upper face of the muzzle is narrowed, and projects beyond the

mandible. The width at the jaws enters the length to the groin G^

times, and If to the edge of the gular fold. The external nares are

quite close together, nearer than the long diameter of the eye, and

nearly 1.5 this diameter in advance of the eye. The anterior angles of

the latter are 2.33 diameters apart. The folds on the side of the head

and neck are as in other species. The distance between the inner nares

is 1.66 times the distance between the external.

The tongue is oval, quite elongate, but not filling the space between

the rami of the mandible ; its median groove strongly marked. The

palatine teeth are in a single row, slightly convex forwards, entirely

between the inner nares, their posterior margins of the ends of the

series and nares corresponding. The gape of the mouth is short, but

longer than in (7. microstomus ) its external canthus falls anterior to

the posterior canthus of the eye, while the anterior canthus of the same

measures the posterior third of the gape, commencing at the middle of

the premaxillary region.

Costal grooves fourteen; a median dorsal groove strongly marked.

An unusually strong fold across between angles of mandible, which

sends a branch to the orbit
;
gular fold continued on neck, sending

a parotoid groove forwards. Length to gular fold 3.75 in length to

groin.

Length of tail nearly equal from basis of same to the mental cross-

fold. It is of rather uniform depth, much comi)ressed, keeled above

and for its distal half below. General form of the body slender and

compressed, elevated at the scapular and pelvic regions.

Limbs stout; the fingers slender, but not very elongate. Appressed

to the sides they fail of meeting by the length of the sole and longest

toe; length from tip to tip when outstretched, .06 length to groin.

Length of lower leg and foot, scarcely .8 from muzzle to gular fold. No
visible plantar tubercles. Fourth toe distinctly longer than third : then

2, 4, 1. Fingers 3, 2, 4, 1.

Color in alcohol black, the under surfaces thickly speckled with gray.

A vertical narrow gray line passes between every pair of costal folds

and meets its fellow on the dorsal line or bifurcates to meet a similar

bifurcation in like manner, embracing ar^ a;. These narrow an null ex-

* Text, fig. 117.
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tend nearly as far forwards as the orbits, and surround the tail to its

extremity. Muzzle black.

Measurements. Id- Lin.

Total length 3 6.

Length to ciinthus oris (straight) 2. 25

Length to gular fold fi.

Length to groiu 18. 7

Width of head 3.2

Width above femora 2. 25

The shades of coloration iu this creature are those of the Ambhjstoma

opacnm, but are differently arranged.

No. 378(5; 1 spec; Grahamville, S. C; Bailey.

CHONDROTUS MICROSTOMUS Cope.*

American Naturalist, 1887, p. 88.

Ambli/stoma 2)orj)hyriticum, Hallow., Proc. Ac. Phila., 1856, p. 8 (neo Salaniandra por-

phyrUiea, Green).

Amblystoma micros tomnni Cope Proc. Ac. Phila., 1867, p. 206; Strauch, Salam., p. 65;

Bonleuger, Cat. Batr. Grad. Brit. Mus., ed. ii, 1882, p. 50, PI. ii, fig. 4.

This species is among the most slender of American Amblystomidte,

and has other peculiarities by which it is readily recognizable. The skin

is very smooth and slippery, with the glands less evident in the skin

than in A. opacum, jeffersomamim, etc. The skin is everywhere covered

with small shallow pits, only visible when the mucus is removed, which

shows the tail to be sometimes conspicuously granulated, the granules

probably corresponding to the ends of the glands. There are no evi-

pores or pits of larger size than the others on the head and parotid, as

dent in some Amblystomata.

The head is very small, narrower than the body, with little or no

constriction at the neck. It is contained about six and oue-half to seven

times iu the distance to the groin. The muzzle is short and wide. The

head is much arched in every direction, the eyes far forward and lateral.

The lower jaw projects a little beyond the border of the upper, concealing

the latter when viewed from above. The eyes are distant less than the

length of the orbit from the nostrils, their anterior extremities sepa-

rated by IJ times this unit. The nostrils are one orbit length apart.

The anterior edge of the orbit falls opposite the middle of the gape

instead of in its posterior third, as iu Amblystoma jeffersonianum. The

gular fold is distant from the snout one-fifth the distance to the groin.

The body is slender for the genus. There are fourteen costal furrows,

including the inguinal and axillary. There is a slight indication of a

dorsal groove posterioily.

The tail is about two-thirds the head and body. It is nearly cylin-

drical at base, and then becomes slightly compressed, more and more so

to the tip, where it is quite flat, but without crest, althougli the edges

nre sharp. Viewed from the sides, there is a constriction at the base of

the tail. It is one-fourth higher in the middle than at the base.

* Plate 2.5, figs. 1,2.



102 BULLETIN 34, U.YITED STATES NATIONAL MUSEUM,

The limbs are weak. The digits are however very long, cylindrical,

depressed, without membrane. The proportions of the digits are as in

A. punctatum. The longest finger is but one-third the fore-arm; the long-

est toe is a little more than one-third the leg from knee. The out-

stretched hind legs are about two thirds the head and body to groin.

When the fore and hind legs are extended and appressed to the sides

they are separated by six of the intercostal spaces. This indicates

that the legs are shorter than in any other species of the genus. The

tongue is thick, fleshy, and attached, although slightly free at sides and

tip. There is a longitudinal groove in the tongue, separating the two

papillose portions, of an oval shape, placed side bj" side, with the edge

of the tongue projecting beyond them. The papillne form parallel series

in each oval oblique to the central groove. This is not found in Ambly-

stoma jeffersonianum.

There are only two patches or lines of palatine teeth. These occupy

the middle of the palate, forming an A , the angle anterior and reaching

as far forward as the anterior border of the inner nares. The postero-

external ends do not pass the inner margin of those nares (in the soft

palate, the proportions being a little difterent in the skull).

Sometimes these two patches form nearly a straight line, or at least

the central portion is straight, the lateral bending slightly backwards.

t

\o 0/ — II ^1

Fig. 19, Chondrotus microstomus. No. 3999. Saint Louis, Mo.
; \.

The color in alcohol is a dark brownish-black, a very little paler be-

neath, and thickly and irregularly sprinkled on the sides with plum-

beous spots about the size of the eye, of no definite outline. These are

less numerous above and below, sometimes nearly wanting ; sometimes

they are larger than as described, and look not unlike patches of a gray-

ish lichen growing on the sides.

Measurements. Inches.

Length along axis of body from snout to angle of mouth 20

Length from snout to gular fokl 45

Length from snout to groin 2. 20

Length from snout to behind anus 2.50

Length from snout to tip of tail 4. 00

Length of tail 1.50

Width of head 31

Length of fore-arm from elbow 49

Length of leg from knee 46

Expanse of hind legs - 1. 45
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The total length of largest specimen seen (39J9, Saint Louis) is 6

iuebes, of which the tail forms 2.60. The smallest adult is 2 inches

long.

In the just perfected young is seen a series of illy-defined light spots,

larger than elsewhere along each side of the back. The belly is quite

light colored.

This species bears a close resemblance to Plethodon gUitinosus, from

which the generic peculiarities, the longer digits, etc., readily distinguish

it. The bluish spots, too, are much less sharply defined and duller, less

silvery, and do not occur on the back to anything like the same extent

as in P. glutinosus. From A. jeffersonianum it will be known by the

projecting lower jaw, much smaller and more arched head, greater

number of costal furrows, more evident spots on the sides, etc., besides

the important peculiarities of tongue and teeth.

This is one of the species whose metamorphosis is completed some-

time before it attains full size. A specimen in which minute stumi)s of

the branchias remain measures 2 inches in length; another without

traces of them, 2.15 inches. The width of the head enters the length to

the groin 4.2 times, and the tail falls short of the axilla from its base.

These measurements may be compared with those of the adult in illus-

tration of the general principle that the relative lengths of body and
tail increase with increased size.

The well-developed lateral i^rocesses of the otoglossal cartilage ap-

proach the character of Amblystoma more than is seen in any other

species of Choudrotus. Its very long median processes are not found

in any other species of this genus. Although they lie closely appressed

in the long axis of the tongue, they are homologous, each with a half

of the circle of Amblystoma.

Chondrotus microstomus Cope.

RESERVE SERIES.

Catalogue
number.

8875
8837
.3999

5982
3884

3902
4037
11056
11878
3995
3949
11050
8906

12058
8777
1384G
11564
14472
14474
4096
4001
4G87

ISTo. Of
spec.

Locality.

Mandeville, La
Mount Cainiel, III

S.'iint Louis, Mo
(?)

Prairie Mei* Rouge,
La.

New Madrid, Mo
Fort Smith, Ark
Mount Carm el. Ill

W lieatland, Ind ,

Columbus, Oliio
New Madrid, Mo
Mount Carmel, 111

Oakley.S.G
Mount Carmel, 111

Belleville, 111

Hudson's Bay
(?)

'-

(?)

Saint Louis, Mo
Southern Illinois

Lancaster, Ohio
Grand Cotcau, La

When
collected.

Nov. —,1876
June—, 1875

Nov. —, 1881
Apr. — , 1881

Nov. -,1881
Apr. 5,1887

From whom loceivcd.

N. O. Academy
Samuel Turner
Dr. Geo. Englemann.

Jas. Fairie

R. Kennicott
Dr. B. F. Shumard . .

.

L. M. Turner
Robert Ridgway
Prof. L. Lesquereux .

R. Kennicott
L. M. Turner
F.W. Hayward
L. M. Turner
Dr. A. Rouss
F. W. Hayden
(?)

W.H. Tel. Ex
Dr. Geo. Engelmann

.

R. Kennicott
L. Lrsqiuproux:
St. Charles Collciie .

.

Nature of speci-
men.

Alcoholic.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.

Two larvas.

Pulli.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do. .

Do.
Do.
Do.
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CHONDROTUS TEXANUS Mattbes.

(Plate 51, fig. 19)

Salamandra lexmia, Matthes, Allgera. deutsclie naturh. Zeituug, i, 1855, p. 266.

Amhhjstoma ti-xanum Baird, U. S. Mex. Bound. Surv., ii, Kept., 29, PI. 35, fig. 15;

Cope, Proc. Ac, Phila., 1867, p. 204; Straucb, Salaui., p. 65 ; Boulenger, Cat. Batr.

Grad. Brit. Mus., cd. ii, 1882, p. 50.

The description of this species is taken from specimens which are

not fully grown. The proportions are, however, much those of the G.

microstomiis at the same age. This, with the large number of costal

grooves, renders it almost certain that the full-grown individuals are

much like those of the latter species, and very probably of near the

same size.

Skin everywhere quite smooth ; no traces of pores on the head or paro-

toid region in many siDecimens. Costal folds fourteen, distinct ; head

folds slighth' marked, the gular slight. A median dorsal groove.

Head oval, rather flattened and broad; canthus rostralis somewhat
marked. Mouth large; canthus behind eye, anterior canthus of latter

marking middle of margin. Nostril a little nearer eye-fissure than

length of latter, probably equal in older specimens. AVidth between

anterior canthus of eye double length of fissure ; external separated

by one length of same, which is less than the distance between inner

nares.

Tongue small, as in other young, but not fissured or grooved, as in

those of the two preceding species. Palatine teeth forming an arched

series between nares, extending to their anterior border, and not beyond

their inner border in the lateral direction. From their resemlance to

those of A. microstomum of the same age I suspect they are similar

in old individuals.

Body rather slender ; width of head at jaws four times in total length

to groin, and .75 length to gular fold. Tail short, longer when older,

equal from its basis to axilla. Limbs moderately stout; digits elongate;

third and fourth toes nearly equal then fifth, second, first. Fingers

Fig. 20. Chondrotus texanus, young. No. 4044. San Antonio, Texas
;

Above, light brown, with a series of light spots along upper part of

sides; these are small, and one is between each pair of costal folds.

Sides and belly yellow.
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Measurements.
In. Lin.

Length from eud muzzle to cauthus oris 2.6

LeDgtli from end muzzle to axilla 6. 5

Length from eud muzzle to groiu 14

Length from end muzzle to end tail 2 3. 75

Length from elbow to end finger 3.

1

Length from knee to end toe 3.7

Ko. 4044, eleven specimens ; locality, San Antonio, Tex.; collector, J.

D. Graham.
The plane front and canthus nostralis of this species form a resem-

blance to the G. tenebrosus, between which and C. microstomus it is

naturally i)laced.

CHONDROTUS PAROTICUS Baird.*

Cope, American Naturalist, 1887, p. 88.

Artibhjstoma parotictim Baird, Cope, Proc. Ac. Phila., 1867, p. 200 ; Strauch, Salam.,

p. 65; Bouleuger, Cat. Batr. Grad. Brit. Mus., ed. ii, 1882, p. 48, PL ii, fig. 3.

This salamander is of very i^eculiar character. It is one of the stout-

bodied species, in this respect about equal to A. jptmctatum, but with a

broader head.

In the type specimen (4708) the skin is remarkably free from pits,

])ores, and milk glands. These are found on the parotoid region, both

above and below the horizontal furrow from eye to side of neck, which

is swollen in consequence. There is also a small patch on top of head
bordering the orbit, a patch on the spaces between the intercostal fur-

rows, on the upper part of the sides, extending, though faintly, nearly

to the belly. Along the ridge of the tail, bordered below by an in-

dented line, the glands are thickly crowded. A few scattered glands

are seen along the back 5 elsewhere the skin is perfectly smooth and
glaudless, with the muscle directly beneath it, although j)robably when
fresh the usual shallow pits of the groui) stud the skin thickly every-

where, as usual. These are distinctly visible in a second specimen

(4709). In this also the glands are more numerous on the back and
extend farther down the side of the tail.

The head is broad and depressed, considerably constricted at the

neck. The eyes are unusually large and prominent for the genus, sepa-

rated anteriorly by about twice the length of their orbits, distant from

the nostrils less than this length. The outer and inner nostrils are

respectively about equidistant by little more than one length of the orbit.

The tongue is moderate, nearly circular, filling the rami only ante-

riorly and hardly more than half the width of the head.

The teeth are in four patches, forming a transverse series, slightly an-

gular anteriorly, \A4iere they extend to about opposite the centers of the

inner nostrils. The two central patches are rather the larger, with a

slight interval. They extend postero-laterally nearly to the inner

margin of inner nostrils ; then are separated from the outer j)atches by
an interval nearly the width of the inner nostrils. The lateral patches

extend a short distance beyond the outer margin of the inner nostrils.

* Plate 24, figs. 6,7.

~
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The para sphenoidal portion of the roof of the mouth is much re-

stricted laterally and behind.

The body is full, rounded, and depressed. There are eleven costal fur-

rows, including inguinal and axillary.

The tail is compressed, but oval in cross-section, with the lower edge

rather sharj) towards the end. The upper outline is much rounded. It

is not high, and not as long as the rest of head and body ; longer than

from snout to groin. In one specimen there is a distinct furrow along

the under side.

The limbs are large; the digits lengthened; more depressed than in

A. punctatum, but linear, not triangular in shape. The lateral ones are

more lengthened than usual, and those of each limb are more nearly of

a length. The free portion of longest finger is more than one-third

from tip to elbow; that of longest toe in the same proportion.

The gai^e of the head is wide; the length more than half the width.

The width of the head is contained four times in distance from snout to

groin.

Fig. 21. Chondrotus paroticus. No. 7021. Puget's Sound, Oregon. Nataral size.

The color in one specimen is everywhere a dull reddisli-olive or

brown, paler beneath, and without the trace of any spots. No. 4707 is

much darker, nearly black.

The Amhlystoma trisrupUim Cope, from Ocate Creek, is similar to the

present species in the intervals between the four palatine patches and

the glands on the parotid region. The rest of the skin, however, as far

as can be ascertained, is glandular, as in A.punctatum, tigrinunij etc. The

digits, too, are shorter, flatter, more triangular, the lateral and central

more unequal. The eyes are much smaller and farther apart. There

are twelve costal furrows, not eleven, etc.

Chondrotus paroticus Baird.

RESERVE SERIES.

Catalogue
uumber.

No. of
spec.

Locality.
When

collected.
From whom received.

Nature of speci-
men.

4708 1

1

1

2

1

Chilowyuck Lake,
Oregon.

Tuget Sound, Oregon.

Alcoholic type.

7021 Dr. C. B. R. Kennerlv
J. G. Swan11445 Do.

4709 A. Campbell Do
gon.

Coal mine.'? of Vancou-
ver Island.

Do.
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FroDortional dimensions.

4708. Chilowyuck.

Head

:

Length of gape of mouth to its width more than half.

Width to distance from snout to guhir fokl contained 1:^ times.

Width to distance from snout to groin 4| times.

Width to distance from snout to hehind anus -\- h times.

From snout to gular fold contained in distance from snout to groin 3^ times.

From snout to gular fold contained in distance from suout to behind

anus -\-i times.

Distance anteriorly between eyes in length of orbit 2 times.

Distance from eyes to nostrils in length of orbit little over 1 time.

Distance between external nostrils in length of orbit little over 1 time.

Distance between internal nostrils in length of orbit about 1 time.

Width of tongue to width of head little over ^ time.

Limbs:

Free portion of longest finger contained in distance from elbow to tip 2| times.

Distance between outstretched toes in length from snout to groin equal.

Measurements, in inches.

Length (measured along axis of body)

:

From suout to gape 50

From snout to gular fold 95

From snout to armpit 1. 50

From snout to groin 3. 10

From snout to behind anus 3. 80

From snout to end of tail 7. 20

Head

:

Width of head 75

Width of tongue 40

Length of orbit 25

Distance between eyes anteri-

orly 45

Distance between outer nostrils . 25

Head—Continued.

Distance between inner nostrils

Tail:

Height of tail where highest.. -

Breadth of tail where highest..

Limbs:

Free portion of longest finger..

From elbow to tip of longest

finger

Free portion of longest toe 35

From knee to tip of longest toe 1. 00

Distance between outstretched

toes 3, 05

24

83

CHONDROTUS DECORTICATUS Cope. *

American Naturalist, 1887, p. 88 (February).

Ambhjsioma dccorticatmn Cope, Proceeds. Amer. Philosoph. Soc, 1886, p. 522.

This species has a good deal of affinity in its character to the G.

paroticus Baird, but it dififers in important points of structure, as well

as in its external appearance.

Its general proportions are not slender- and the limbs, especially the

posterior ones, are very stout. The tail is long, and is compressed from
the base. It does not bear a fin at any part. Its length, in the single

specimen before me, is equal to that of the head and body (including the
vent), less the distance from the eye to the end of the muzzle. The
head is short and the muzzle is contracted, and is steeply rounded in

profile. The distance from the muzzle to the axilla enters the length
from the axilla to the groin 1^ tim es. The width of the head enters

* Plate 24, figs. 8, 9.
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the total leug'tb to the groin 4 times. The limbs when pressed to the

side overlap by the length of the fingers.

There is no cauthus rostralis, and the lower jaw does not extend be-

yond the upper. The external nares are almost terminal, and are as

far apart as the distance between the inner borders of the choante.

The latter are rather large, and are trausverse.^ The vomeropalatine

series of teeth form a short transverse line, which is entirely within the

internal borders of the inner nares and a considerable distance poste-

rior to them. The tongue is wider thau long, but does not fill the wide
floor of the mouth laterally. A dermal groove extends posteriorly

from the eye to the side of the neck above the anterior border of the

humerus. A branch groove descends a short distance posterior to the

eye and turns forwards to the cauthus of the mouth. These grooves

divide masses of crypts, those on the inferior side of the groove being

most prominent. The tract above the groove resembles the parotoid

gland of the Ghondrotus paroticus, but is much less distinctly defined,

fading out upwards.

There are eleven well-defined lateral dermal folds, and space for a

twelfth, which will probably be found well defined in other specimens.

The back from the interscapular region posteriorly and the superior

Fig. 22. Ghondrotus dccorticahis. No. 14493. Port Simpson, B. C. Natural size.

part of the tail are thickly studded with crypts. There is a slightly

defined gular fold.

The fore limb is as long as from its anterior base to the anterior mar-

gin of the eye. The toes are quite short, and their lengths, beginning

with the shortest, are 5-2-3-4. The posterior foot is especially robust,

and the sole is wider than the length of the longest finger. There are

no distinct tubercles on the sole. The lengths of the toes are, beginning

with the shortest, 1-5-2-4-3.

Measurements of No. 14493.
M.

Total length. 174

Length to base of tail 090

Length to groin 071

Length to axilla ..., 031

Length to line of eyes 005

Length of fore-leg *- 026

Length of fore-foot 010

Length of cubitus 008

Leugth of hind lee-
" 026
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M.

Leugthof hiucl foot 0105

Width between nostrils 005

Width between eyes 006

AVidthofhead OIG

Width of6ole - 008

Depth of tail at middle 008

The maimer of describing the color iiattern of this species depends

on what we regard as tlie ground. We can assume that the ground

color is represented by a dark chocolate-brown, and say that this is

closely studded with brownish-white spots of irregular forms and

sizes. On the back, limbs, and top and sides of the head the pale

spots are so close together as to reduce the browu to a net- work. On
the fore-legs the pale spots are larger than anywhere else. The spots

are few on the tail, and those chiefly near the base. The inferior sur-

faces are dirty light-brown.

The characters which separate this species from G. paroticus are

:

The much shorter series of vomeropalatine teeth, the shorter fingers

and toes, the less distinct parotoid glands, the shorter and more ob-

tuse head, and the coloration.

No. 14493; one specimen; Port Simpsor Alaska, 1885; Dr. T. H.

Streets, U. S. JSTavy.

CHONDROTUS ATERRIMUS Cope.*

American Naturalist, 1887, p. 88.

Amhlijstoma alernmum, Cope, Proc. Ac. Phila., 1867, p. 201; Strauch, Salam., p. 65;

Boulenger, Cat. Batr. Grad. Brit. Mus., ed. ii, 1882, p. 49.

This is a stout species, having a form of head intermediate between

that of the G. tenebrosus and A. tigrinum. The dentition is quite pe-

culiar, and with the ensemble of its characters refers this species to the

immediate neighborhood of the G. tenebrosus.

Head a broad oval, its greatest width a little over three-quarters the

length from end of muzzle to gular fold, and 4.2 in same to groin. The
pupil marks three-sevenths the distance from canthus of mouth to ex-

ternal nostril. Fissure of orbit equal length from same to nostril and
enters 1.66 times width between the latter; it is contained 2.25 times in

width between anterior canthi of eyes. Canthus rostralis marked at

orbit, terminating very obtusely at nostril. The profile descends steeply

from line of latter, not being prolonged, as in G. tenebrosus. Thus from

the line connecting middle of inner uares to lip is .75 external interna-

rial distance and .6 between anterior canthus of eyes; in G. tenebrosus,

same equals internarial width and .75 the distance between eyes. The
distances between inner and outer nares are the same; the former are

round. The series of palatine teeth commence only opposite the middle

of the posterior margin of the internal nares, and describe a slight curve

.

* Plate 24, figs. 4, 5.
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round tbeir inuer margins to a point just in advance of their anterior,

then turn abruptly inwards and slightly backwards, making a right

angle with their previous course. They converge, but do not unite.

Tongue large ; as broad as long. Gular fold well marked
;
parotoid

groove not visible, perhaps accidentally. It is difficult, as in the G. tene-

hrosus, to distinguish the costal folds. There are not more than twelve.

The tail is short and stout; its ujiper edge is much compressed, as is

the posterior half; its glandular structures are much less developed

than in other species of Amblystoma, the crypts of the crest being

minute and globular. Length of tail equal from its origin (posterior

margin vent) to posterior outline of sternum.

The extremities are very stout, just meeting when laid along the side.

The palms and soles are very wide, and the toes short and flattened.

Thej stand, as regards length, behind, 3, 4, 2, 5, 1 ; before, 3, 2, 4, 1.

Fig. 23. Chondrotus aterrimus, No. 5242 ; natural size ; Kocky Mountains.

The color is black above, lead colored below.

Measurements.

In. Lin.

Length from snout to gape (flat ijrojection) 7.

1

Length from snout to gular fokl 12. 75

Length from snout to axilla 19.

1

Length from snout to groin 39

Length from snout to end of vent 48

Length from snout to end of tail 6 6

Width of head ." 9.75

Width of tongue 5.2

Width hetween eyes anteriorly 5

Width hetween nostrils 4

Width hetween inner nostrils 3

Width from eye to nostril 2.25

Circumference of helly 23. 6

Greatest height of tail 5. 4

Greatest width of tail 4.5

Free portion of longest finger 2.5

From elhow to tip of finger 9. 75

Free part of longest toe 3

Knee to tip of longest toe , 11

Extent of Outstretched toes 6. 6

No. 5242; one specimen; North Tiocky Mountains; Lieutenant Mullen.



THE BATRACillA 01' NOKTII AMERICA. Ill

CHONDROTUS TENEBROSUS Bd. Giiil.

(Plate 22-23; 24, figs. 1-3.)

Cope, Auiericau Naturalist, 1887, p. 88.

AmbJystoma tmebrosum, Baird and Girard, Proc. Ac. Pliila., 852, p. 174, and U. S.

Expl. Siii'v., XII., part ii., PI. 31, fig. 1; Cope, Proc. Ac. Phila., 1867, p. 202;

Straucli, Salam.,p. (i5; Boaleager, Cat. Batr. Grad. Brit. Mus., ed. ii, 1882, p. 49.

Xiphonura ientljrosa, Gir., U. S. Expl. Esped., Herp., p. 14, PL i, figs. 9-17.

This species is especially characterized by its massive frame aud huge

size among true salamanders, as well as by other peculiarities, hereafter

to be mentioned.

The skin is less glandular than in A. punctatum or tigrinum, although

scattered glands may be detected closely and evenly distributed on the

whole back and sides and on the chin. The remaining under parts and

snout before the eyes are smooth.

The head is very massively built, large, broadest behind the eyes and

triangular, the sides being nearly straight to the narrow aud rounded

tip. The eyes are very large aud prominent, separated by less than

two lengths of the orbit, and distant less than one length from the outer

nostrils, which are separated by 1^ orbits distance, and placed on the

side below the distinct canthus rostralis. The outer nostrils are much
more distant than the inner, which are very large, much excavated,

and have the external canal occupied by a soft, plaited membrane.

The tongue is thick aud fleshy, nearly orbicular, but angular anteri-

orly. It fills up the lower jaw pretty well, aud is more than half the

width of the head.

The palatine teeth are in two patches only; each very slightly convex

anteriorly, coming together at a slight angle, with the apex backward,

but separated along the median line. Laterally the patches of teeth

form the posterior margin of the inner nares, and do not extend beyond
their outer margin. The entire series is thus posterior to the nostril.

In younger specimens the series are more transverse, the inner extrem-

ities slightly incurved.

The width of the head is contained 1;^ times in distance to gular fold

and 4 times to groin.

The body is rounded and depressed. As nearly as can be ascertained

there are about twelve costal furrows.

The tail in the two specimens before me is considerably less than half

the total length. It is much compressed from near the base, and the

edges near the end are quite sharp. It is far short of being as deep at

the base as the body.

The limbs are stout. The digits, the fingers especially, are short, con.

siderably depressed, but linear and blunt at the tips. The under sur-

faces of these are somewhat swollen into a kind of bulb, which in alcohol

contracts into something the appearance of a disk. The third finger is
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longest, but is very little more than the second, and this than the first

and fourth. The third finger is contained nearly four times in the dis-

tance from elbow to tip. The fourth toe is longer than third in three

specimens; in one the second exceeds the fourth a little, and the same

are nearly equal in case of the fingers.

The color of this species in alcohol is a kind of dark reddish-brown

;

l^aler beneath, mottled and marbled above, and on the sides with darker

brownish; most distinct on the head, especially on the snout, where the

skin is perfectly smooth. The head shows a tinge of grayish in the

ground color.

(For fresh color see the figure in Girard's Herpetology of the United

States Exploring Expedition.)

There are two varieties of this species : a. Where the loreal region is

flat and the muzzle narrower before the orbits, and the marblings con-

fined to the head; the body being of a nearly uniform brown. Eepre-

sented by specimens 4710 and 4053. /?. The loreal region swollen in

front of orbits, and hence the muzzle broader; the ground Color gray-

ish, with coarse brown marbling, like large hollow spots, distributed

over the whole upper surfaces of the body and tail. Kepresented by

IsTo. 5981 and a large specimen (length 8 inches C lines) in Mus. Phil-

adelphia Academy of Natural Sciences, from Body Bay, latitude 38° 18'

north, on the coast of Califoruia, procured by George Davidson, of the

U. S. Coast Survey. .

Chondrottis tenehrosus Bd, Gird.

RESERVE SERIES.

Catalogue No. of
number, spec.

4710
4053

5081

14482
14491
14559
13781

Locality.

1 Oregon
1 Astoria, Oregon

Chil o w y u ok Lake,
Oregon.

Pugct Sound, Oregon
Portland, Oregon
Shasta County, CaL.

do

When
collected.

1885
1886
1885

From whom received.

Exjloring expedition ,

Lieut. W: P. Trowbridge,
U. S. Army.

Dr. C. B. R. Kennerly ,

do
J. Leviaou
L. W. Oreen
Clias. Townsend.

Nature of speci-
men.

Alcoholic type.
Alcoholic.

Do.

Do.
Do.
Do.

Ad. and larvaj.

Froporlional dimensions.

Head:
Lengtliof gape of mouth to its width two-thirds.

Width contained in distance from snout to gnlar fold 1^ times.

Width contained in distance from snout to groin 4 times.

From snout to gnlar fold contained in distance from snout to

groin little over 3 times.

Distance anteriorly between eyes in length of orbit not quite twice-

Distance from eyes to nostrils in length of orbit. four-fifths.

Distance between external nostrils in length of orbit 1^ times.

Distance between internal nostrils in length of orbit four-fifths.

Width of tongue to width of head one-half.
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Limbs

:

Free portion of longest linger contained in distance from elbow

to tip nearly 4 times.

Free portion of longest toe contained in distance from knee

to tip nearly 3^ times.

Distance between ontstretched toes in leugtb from snout to groin one-third.

Tail:

Length from behind anns to rest of animal contained 1^ times.

Length from behind anus to total length two-fifths.

Measurements in inches.

Length, measnred along axis of body :

From snout to gape 80

From snout to gular fold 1 . 50

From snout to armpit 2. 10

From snout to groin 4. 55

From snout to behind anus 5. 65

From snout to end of tail 9. 30

Head:
Width of head 1.15

Width of tongue 60

Width of orbit 34

Distance between eyes anteriorly . 58

Distance between outer nostrils .40

Distance between inner nostrils .30

Distance from eye to nostrils. . . .26

Body

:

Circumference of belly 4 00

Distance between armpit and..

groin 2 65

Tail

:

Height of tail where highest. .. 65

Breadth of tail where highest.. 36

Limbs:

Free portion of longest finger.. 28

From elbow to tip of longest fin-

o-er . .- 1 05

Free portion of longest toe 36

From knee to tip of longest toe. 1 35

Distance between outstretched

toes 3 60

Fig. 24. Chondrotus tenehrosus. 4053. Astoria. \.

The larva of this species frequently excieeds iii diiuensions that of

any other species, and quite equals the adult. It is a uniform lead color,

1951—Bull 34—8
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or sometimes blackish, and the muzzle is rather abruptly shortened.

The tail has a fin at its extremity, which extends also well anteriorly on

the superior edge. The digits are flattened, and their apices are pro-

tected in many specimens by a horny cap of a blackish color. This

larva, however, ditfers from that of other species of the genus in other

characters of more importance. First, There are no teeth on the splen-

nial bone. (Ihavenotexamined very small specimens.) Secondly. The

branchia3 have a peculiar shape.* There are no i^rocesses such as exist

in all other Urodele larvtie, but the fimbriae arise from the edges of the

vertical lamince, which separate the pharyngeal fissures (Fig. 3, p. 3, No.

7). The superior part of the lamina is a little more produced than the

inferior, so as to form in some specimens, on the third lamina, a short

process. This type of external branchiae does not resemble any of

those of the perennibranchiate types, where there are always proc-

esses which are frequently furnished with more or less numerous rami.

Thirdly. The teeth of the larva are stronger than in the adult. They

are compressed, double-edged, and acute, having thus a dagger-shape.

They can inflict a severe bite.

As they approach maturity the marbled colors begin to appear.

They can probably reproduce without undergoing a metamorphosis,

since I have found eggs in the ovaries ready for deposit.

I observed these larva? in some tributaries of the McCloud Eiver,

near Baird, Cal. They swam with great rapidity, darting about and

hiding themselves among the fallen leaves that covered the bottom. 1

took from the stomach of one of them a larva of its own species of one-

third its size. They are common in the mountain streams of northern

California™and western Oregon. The skeleton of a large specimen from

Salem, Oregon, is figured on Plates 20-21.* The hyoid apparatus of a

younger larva is represented on PI. 22, figs. 2-3.

LINGU^LAPSUS Cope.

American Naturalist, 1887, x>. 88.

Otoglossal cartilage free from the basibranchial, and capable of an-

teroposterior movement on it, and not forming a ring. Tail cylindric.

In other respects this genus is identical with Amblystoma. The dif-

ference in the otoglossal cartilage is great, and is presented under mod-

ifications by two species. This cartilage is drawn backwards by two

pubohyal muscles, and forwards by two corresponding geniohyals.

(Plate' 22, figs. 10-13.)

The species of Linguselapsus resemble in the character of their tongue

and vomerine teeth the type of G. microstomus and the genus Ohondro-

* See page 31, antea.

* The fourth, ceratobrancliial was present in this specimen, but was overlooked by

the artist.
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tus. Tliey are the ouly Amblystomidas with cyliudric tail. They differ

as follows

:

I. Folds of the tongue radiating from a longitudinal farrow ; vomerine teeth not ex-

tending external to internal nares ; tail rounded in section.

a Cornua of otoglossal cartilage turned forwards; muzzle very short; jaws

equal; legs short, separated from each other, when appressed, by four inter-

spaces ; blackish, with light cross-bands on head, body, and tail. L. annulalus.

aa-Cornan of otoglossal cartilage turned backwards ;
muzzle elongate, project-

ing beyond chin ; legs longer; separated, when appressed, by two intercostal

spaces
;
grayish-brown, with numerous pale transverse lines, which forin a

reticulate pattern across the tail L. leptwus.

LINGU^LAPSUS ANNULATUS Cope.*

American Naturalist, 1887, p. 88.

Amhlystoma annulatum Cope, Proc. Amer. Philos. Soc, 1887, p. 525.

This species resembles the Ghondrotus microstomus rather than the

G. cingulatus or the L. lepturus. However, it approaches the last-named

species in the form and length of its tail, and exceeds that and all the

other species of the famil^^ in the length of that part of the body.

The muzzle is very short, and the head is not distinguished from the

neck. The legs are short, and when appressed to the sides are sepa-

rated by a space of three and parts of two other intercostal spaces,

equal to four spaces. The tail is in section cyliudric at base, and widely

oval to near the extremity, where it is more narrowly oval. It is not an-

gulate, and has no dermal margin on the middle line above or below. Its

length exceeds that of the head and body by the length of the anterior

foot, and it may have been longer, as the extremity is injured.

The head Is short, and the width enters the length to the groin six

and a quarter times. The front is convex to the upper lip or profile,

and transversely between the orbits. The parietal region is very con-

vex transversely. The width between the cauthi oculorum behind ex-

ceeds the length from the same point to the end of the muzzle. The nos-

trils present anteriorly, and they are not quite so close together as in the

Fig. 25. Lingumlapsus annulatus. No. 11564; natural size, except Fig. 5.

L. Upturns,, as the distance between them measures two-thirds the width

between the eyelids. The vomerine teeth form two transverse fasciculi,

of several rows of teeth each, between the choanse, convex forwards,

and separated on the middle line by a very short interval.

The skin is perfectly smooth. There is a postgular fold, and the

sides are crossed by thirteen folds, with space enough at the axilla for
'~^

* Plate 24, figs. 10, 11.
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a foiirteeutb. The tail igi also very distiuctly aimulate-grooved. 1

count thirty-one grooves behind the femora, and the injured extremity

is not grooved. Indistinct grooves are apparent on the tails of several

of the species of Amblystoma. There are no rows of mucous pores on

the head or body of this species, nor accumulations of crypts on the

head, body, or tail.

The palm is wide, and the fingers not long, though of unequal length.

The lengths of the fingers, beginning with the shortest, are, 2, 5, 3, 4,

and their phalanges, 2, 2, 3, 2. The toes of the hinder foot are, in order

of length, 1, 5, 2, 3, 4; and the phalanges, 2, 2, 3, 4, 2.

This species is larger than the L. lepturus or tlie GJiondrotus micro

-

stomus.
Measurements.

M.

Total length .180

Length to base of taU 092

Length to groin 077

Length to axilla 022

Length to canthus oris 009

Length of fore limb from axilla 0172

Length of fore-foot 007

Length of bind limb from groin 022

Length ofhind foot 012

Width of head ' 012

Depth of tail at middle 009

The typical and only specimen is preserved in alcohol. The color above

everywhere is dark brown ; below, very light brown. The sides are

paler, perhaps i)ale yellow in life, and the color ascends at several

points, so as to form cross-bands of moderate width and very well de-

fined. One of these crosses at the occiput and one at the axillajj be-

tween the latter and the groin there are five, nearly equidistant.

There is an imperfect one at the sacrum, and there are seven on the

tail, one of them imperfect. The coloration of this species is quite

unique in the genus in its regularity.

The locality of the only specimen, Ko. 11504, is unknown.

LINGUiELAPSUS LEPTURUS Cope.*

American Naturalist, 1887, p. 88.

Amhlystoma lepiurum Cope, Proc. Amer. Philsoph. Soc , 1886, p. 524.

This species resembles the Chondrotus cingulatus, but differs from it in

the entirely different form and proportions of the tail. This part is very

slender in the L. lepturus, with round or vertical oval section, without

keel above, and lacking very little of being as long- as the head and
body together. The legs are of the same proportions as in the G. cin-

gulatus; that is, when appressed they are separated by a space equal

to the length of the posterior foot, showing their greatly superior length

to those of the C. microstomus. The body is cyliudric. The head is

* Plate 24, figs. 12, 13.
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an oval, with produced aud rounded muzzle, wliicli projects beyond the

lower jaw. The animal resembles a Plethodon rather than the species

of Amblystoma, but its vomerine teeth and tongue have all the char-

acters of the CJiondrotus microstomus.

The vomerine teeth form a convex series, extending forwards to a

point between the choante, where they are slightly interrupted on the

middle line. The tongue is large, filling the floor of the mouth, and is

extensively free at the sides only. The external nostrils are nearly

terminal and are rather near together, the space between them being

equal to just half that between the bases of the eyelids and about three-

fifths that between the choante. The width between the eyes behind

is equal to the axial length from the same to the end of the muzzle.

The width of the head enters the length to the groin seven times. The

length from the muzzle to the axilla enters the distance from the latter

to the groin 1| timen.

The lateral digits are distinct and the median ones moderately elon-

gate. Their lengths, beginning with the shortest, are : Fore-foot, 2, 5,

3, 4; hind foot, 1, 5, 2, 3, 4. The phalanges are: Fore-foot, 2, 2, 3, 2

;

hind foot, 2, 2, 3, 4, 2. No palmai or plantar tubercles.

The skin is perfectly smooth, aud between the axilla and the groin it

is marked by fourteen grooves. There are no dermal margins to the

fingers or the tail. The cloacal orifice is a simple slit. There is a dis-

tinct postgular fold.

D ^ /n

'A\ 1 I )a\ 2
* 4 Q 5 6 7

Fig. 26. Lingucelapsus lepturus. Kat. size, except fig. 5.

Measurements.

M.

Total leugtli. 11")

Length from end of muzzle to base of tail 092

Length from end of muzzle to groin ., 0515

Length from end of muzzle to axilla 020

Length from end of muzzle to cauthus oris 0065

Length of fore-leg 013

Length of fore-foot 0055

Length of hind leg 016

Length of hind foot 0075

Width of head 0075

Depth of tail at middle , 0025

The color of the typical specimen in alcohol is purplish-brown above

and paler below. There are numerous not well-defined whitish spots

on the sides and a few on the belly, and there are some very faint and

delicate gray lines across the posterior part of the back. The tail is

densely speckled with gray on the sides, and delicate gray lines across
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the upper surface of the tail iu a reticulate manner. The limbs are

paler than the back, and the digits are cross-barred with whitish.

The habitat of this si)ecies is unknown. The only specimen was

found in a jar with a specimen of Diemyctylus torosus and one of Eana
temjporaria; the former Californian, the latter Palfearctic.

DIOAMPTODON Strauch.

StraucL, Salam., p. 68; Bonleuger, Cat. Batr. Gracl. Brit. Mus., 2d ed., 1882, p. 38.

Tongue nearly entirely adherent. Palatine teeth in two long trans-

verse arched series, convex forwards, converging backwards, situated

behind the line of the choanse, separated from each other by a wide in-

terspace. Toes five. Tail compressed.

This genus I have not seen. Its characters and those of its only

species are copied from Boulenger's work above quoted.

DICAMPTODON ENSATUS Esch.

Strauch, I. c, p. 69; Boulenger, Cat. Batr. Grad. Brit. Mus., 2d ed., 1882, p. 38.

Trilon ensatits, Eschsclioltz, Zool. Atlas, p. 6, PI. 22.

Head broad. Snout rounded. Body stout. Limbs short. Toes free.

Tail sword-shaped, curved upwards, as long as head and body. Skin
,

nearly smooth
;
parotoids and costal grooves apparently absent. Eed-

dish-brown; back marbled with brown. Total length about four decim-

eters.

I have not seen this species, and know it only from the figures and

descriptions above cited. It is said to come from California.

HYNOBIID^.

Hynoiiidae Cope, proc. Acad. Phila., 1859, p. 125.

Otoglossal cartilage, none; a second epibranchial. Second basi-

branchial not continuous with the first.

Vertebra) amphicoelous.

No parasphenoid teeth ; vomerines on the posterior edge of the

vomeropalatine bone. Pterygoid bones distinct.

According to Wiedersheim* two genera of this family, Hynobius

and Eanidens, possess a lachrymal bone in addition to the prefrontal.

Whether it is a characteristic of the other genera remains to be ascer-

tained. The same author shows {I. c.) that the hypohyal cartilages are

very elongate itf the two genera named, and are not articulated with

the basibranchial, thus permitting of independent motion. (See Phite

25, figs. 10-11.) He also figures a cartilaginous connection between the

stapes and the quadrate, as occurs in the Trematodera, which is a char-

acter of much importance.

* Das Kopfakelet der Urodelen, pp. 66-71.
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The latest work ou this subject, that of Bouleuger, throws miicli

light on it, owing to the opportunities enjoyed by its author for the

study of the forms of salamanders found in Asia. He gives the follow-

ing table of the genera of the family, but refers them all to the Amblys-

tomidas

:

I. Series of palatine teeth converging backwards, forming a V-shaped figure.

Toes five Jlynohius.

Toes four SalamandreUa.

II. Series of palatine teeth nninterrupted, doubly arched, forming a p/^-shaped

figure.

Fingers and toes with epidermic claws Onychodaciylus.

III. Series of palatine teeth in two arches, convex forwards, separated by a wide

interspace.

Palatine series short, between the choana. Toes live Ranidens.

Palatine series short, between the choaufo. Toes four Batraehyperiis.

Of these genera all are Asiatic. The horny claws said to character-

ize Onychodactylus may not be confined to that genus or be constant

in it, as they develop by the hardening of the epidermis in Amblystoma

and some other genera on exposure to dry conditions.

There are twelve si^ecies of this family lino.wn, distributed as fol-

lows: Hynobius 5; Salamendrella 2; Onychodactylus 1; Ranidens 3;

Batrachyperus 1. The hyoids of three of these genera have not been

examined.

PLETHODONTID^.

Gray, Cat. Batr. Grad. Brit. Mus., 1850, 31, exclusive of Amblystoma and Des-

mognathus.

Plethodontidce Cope, Jonrn. Ac. Nat. Sci., Phila., 1866, 105.

Spelerj)inw Cope, Proc. Ac. Nat. Sci. Phila., 1859, 123.

PlethodontidiV Bolitoglossidce and HemidaetyliidcB Tiallow., Journ. Ac. Nat. Sci., Phila.,

1858, 338, 339.

Plethodontince Boulenger, Catal Batr. Grad. Brit. Mus. ed. ii, 1882.

Yertebrse ami^hicoelous, simple below. Ethmoid wanting; no ptery-

goid.

Carpus and tarsus cartilaginous.

Vomeropalatine bones not produced posteriorly over parasphenoid
;

dentigerous plates on the parasphenoid.

C/eratohyal undivided, articulating directly with the quadrate bone
or cartilatge; no otohyal. One only,- the first epibrancbial in adults;

second basibranchial not connected with the first.

Stapes not connected with the quadrate by cartilage, in adults.

Vestibule, inner wall osseous.

The above characters define a very distinct and natural group of

genera, which are all but one (Greotriton) confined to America. Many
of the species are of small size, some of them indeed of very small

size. The largest species, Spelerpes belUi, reaches the dimensions of

the Amblystoma tigrimim or Axolotl. Some of the species are hand-
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somely colored. All are distinguished for their power of x^rojectingthe

tongue. Some of the species of Spelerpes, where this organ is free all

round, can project it entirely from the mouth, while the Geotriton fuscus

has almost the power of the chameleon in tliis respect, projecting the

tongue for a distance equal to one-half the entire length of the ani-

mal.*

Appropriately to this habit, the basibranchial bone and its pair of

short hypohyal processes are free from the ceratohyals, thus admitting

of free movement, and the epibranchials are very long. In all of the

genera the extremity of the ceratohyal is attached to the quadrate, as

in the Amblystomid?e, showing that it is not this element which is pro-

jected. But in Geotriton and Spelerpes sp. the epibranchial is greatly

elongate, extending to the side of the nape and interscapular region, a

structure necessary to projectility.

In the characters of the scapular and pelvic arches this family does

not differ from the Amblystomidte and Salamandridse. The foramen

which separates the procoracoid from the coracoid is well marked and

intermarginal ; in the Amblystomidte it is smaller, and in the Sala-

maudridfe marginal. .The femur always presents a strong trochanter.

It is weak in Stereochila marginatum. In Triturus and Diemyctylus it is

quite weak, but in Salamandra strong.

In most of the genera of this family the enamel does not cover the

entire crown of the tooth. In Spelerpes ruber, longicaudus, and hellii, and

PletJiodon glutinosus and cinereus the external part of the crown termi-

nates in a transverse cutting edge, while the inner extremity is more

prolonged, leaving a transverse depression between the two. In Sp.

bellii the inner apex is transverse and ijrolonged a little beyond the ex-

ternal, while in the other Spelerpes and the Flethodon glutinosus the

inner crown is more prolonged and is incurved conic. In P. cinereus

it is a little more obtuse. In Desmognathus and the Amblystomidse

the two apices are of equal height and are both transverse cutting edges,

the outer narrowed in the former. In the larvse of Plethodontidse that

I have examined the crowns are simple. The teeth of Autodax are

more like those of Coecilia, or of Hylonomus of the Coal Measures, and

distinguish the gpmus from other Plethodontidse.t They are large,

compressed, and simple.

This family is more remote in its skeletal characters from the Sala-

mandrida) and Pleurodelidiie than is the Amblystomidse. Thus the

absence of paraspheuoid brushes, the ossification of the tarsus and

carpus, and the persistence of the pterygoid bones are characters com-

mon to the two latter and wanting in the present family. On the other

hand, the non-prolongation posteriorly of the vomers, the articulation

of the ceratohyal with the quadrate, and the amphicoelous vertebra3

belong to this family and the Amblystomidse only. The position of the

* Eiidinger in Sitzungsber. Akad. Wiss., Mtmicb, 1885, p. 109.

tSee Proceed. Acad. Nat. Sci., Phila., 18r)9, 124.
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latter family is, therefore, between the Pletliodoutidaj and the Sala-

mandridie. The Amblystomidce and Plethodoudidine may be thus com-

pared with reference to the developmental character of the features

which distinfi'uish them.

AMBLYSTOMID.E.

Su2Jerio7'.

Carpus and tarsus osseous.

Premaxillary fontanelle closed.

Inferior.

0. iHerijgoideum persistent.

PLETHODONTID.E.

Inferior.

Carpus and tarsus cartilaginous.

Premasillary fontanelle opeu.

Superior.

0. pterygoidetim obliterated.

The inferiority of some Plethodontid?e is seen in the non-distinction

of the digits (ffidipns), the thinness of the ossification of the parietal

membrane bones (Batrachoseps), and in (Edipina the persistence of the

membranous cranium by the limitation of the parietal bones to two

small oval lateral scales and the wide divarication of the posterior ex-

tremities of the frontals.

The genera embraced in this family are as follows:

Section I. The tongue attached from the central or posterior pedicel to the anterior

margin in narrower or wider band. (Plethodontte.)

A. Two premaxillary bones.

Digits 4,5; maxillary bone regular, with numerous small teeth; parietals

fully ossified Flethodon.

Digits 4, 4 ; maxillary as above, parietals fully ossified HemidacUjlium.

AA. One premaxillary.

a. Digits 4, 4.

Maxillary regular, with small teeth
;
parietals not ossified . . - Batrachoseps.

aa . Digits 4, 5,

Maxillary normal ; teeth small, very numerous ; no premaxillary fonta-

nelle SiereocliiJus.

Maxillary edentulous posteriorly, decurved, forming a cutting edge ; teeth

few, large, knife-shaped ; a premaxillary fontanelle. Autodax.

Section II. The tongue free all round ; attached by its central pedicel only. (Spe-

lerpes.

)

A. Two premaxillary bones (with fontanelle).

Digits 4, 5, closely united by a broad palmar membrane Geoiriton.

Digits 4, 5, entirely free GyrinopMlus.

AA. One premaxillary bone (with fontanelle).

«. Digits 4, 4.

Digits free
;
parietal and palatine bones well ossified MancuJus.

aa. Digits 4, 5.

Digits all free ; cranial bones well ossified SpeJerpes.

Digits little distinct; parietal and palatine cartilages not ossified.

CEdipina.

Digits entirely confounded as an undivided palm or sole ; cranial bones

well ossified CEdipus.

The generic relationships of the above-named groups are exceed-

ingly simple, and the ease with which the animals can be analyzed ren-

ders the case free from the doubts which constantly arise in discus-

sions of generic relationships as to the probable omission of characters
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from the argument. Here it cau be safely asserted that, as far as the

skeletons are concerned, there exist no other generic distinctions than

those given above. If, now, any principles can be derived from consid-

eration of the osseous system, that which of all others presents us with

by far the greatest number of minute modifications of structure, the

same may be with considerable probability inferred for the other sys-

tems.

The primary groups are distinguished by the different degrees of at-

tachment of the tongue. That form which is most attached represents

and is identical with an immature stage of the species of section second,

where it is more extensively free, as any one may satisfy himself by the

examination of a larva of Spelerpes at a certain period. The tongue

will be found to be that of Plethodon.

The secondary groups are distinguished by the separation or con-

fluence of the premaxillary bones. Those presenting the latter type

exhibit separate premaxillaries at the beginning of larval life, though

the union often takes place very early. The number of digits dis-

tinguishes groups of genera of less valuej in some the hind limb has

five digits, in others four. In an early larval stage all possess but four

digits, and in some of those with five the inner consists of one phalange

only even at maturity {Spelerpes chiropteruset. aff.) ISot having as com-

plete a series of larvae of Spelerpes and Plethodon as of AmUystoma

])U7iGtatum, I describe the development of the digits in the latter as indi-

cating the meaning of variations in the same at maturity. At a length

of 1.2'""^ the fore limb only is projected, and bears two digits only, as in

the genus Proteus. At l.S™'" sometimes the posterior limbs are devel-

oped, sometimes not, and from this size to 2.5°"" the number of digits

bears little relation to the size of the animal, an additional digit some-

times appearing earlier, sometimes later. Their numbers are then at

first 2-0; then always 3-0. With the hind foot divided, they are 3-2,

and then 3-4. Sometimes the anterior digits are complete in number

before the hind limb appears, and we have combinations of numbers

from 4-0 to 4-3, 4-4, and the full number, 4-5, which is found in all

specimens of 2.5™"^ and upwards. Genera which exhibit reduced digits

are in all other respects Spelerpes {i. e. Manculus) or Plethodon (Hemi-

dactylum), or Hemidactylium with unossified parietal bones and consoli-

dated premaxillaries (Batrachoseps). Applying the case of Ambly-

stoma to these, we could not assert that Hemidactyhum, for instance,

is identical with the undeveloped stage of Plethodon, since when Ambly-

stoma exhibits digits 4-4 it is branchiferous. But making the more

legitimate comparison with Plethodon itself, I find that the complete

number of posterior digits aj^pears much later in life than in Ambly-

stoma, while the branchi.T are absorbed much earlier; that development

in the first regard is retarded, while in respect to the gills it is accel-

erated. Thus in Plethodon cinereus the exterior digit is longer than

the interior; in specimens of 2.4™'" the outer digit is the shorter; in those
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of 1.8'"'", which are without gills, it is a very miaute tubercle on the

outer metatarsus. In a little earlier stage it cau not but be wanting,

though this I have not seen, and I have little doubt that it is then a

Hemidactylium, unless, indeed, the parietal bones be not ossified.

Another foetal condition rendered permanent is seen in the generic

character of the genus CEdipus, which differs from Spelerpes solely in

the fcetal non-separation of the digits which continues even after the

bones of the digits have been developed. In the larva of Sp. ruber the

digits are early entirely distinct, so that so far as this species is con-

cerned CEdipus presents an inexact parallelism, but they are also

more distinct than in the mature Spelerpes hellii, where, as might be sup-

loosed, the foetal union is delayed to maturity in other respects, as iu a

specimen from Orizaba, Mexico, of 16.5 lines in length. There the union

is about as e3:tensive as in CEdipus morio. In the young of Thorius

pemiatulus, the digits are not distinguished in specimens of .60 of the

full size, and otherwise entirely mature. In the adult they are distinct

for half their length. The digits in the young larva of GyrinopMlus

porphyriticus are as distinct as in those of Spelerpes rubra. In one exam-

ple I find the simple foot of earlier stages retained, resembling exactly

that of (Edipus, excepting that there are emarginations for but three

toes instead of five. Genera which have no premaxillary fontanelle

at maturity have it in the larval stage. Finally, closely allied genera,

which only differ in the degrees of ossi^cation of the parietal and pala-

tine bones, represent simply the relation between undeveloped and

developed conditions of the same form.

The relations of the genera may be expressed as follows: Those of

the first or Plethodontine section are related to those of the second or

Spelerpine by an inexact parallelism^ excepting Autodax, whose pecul-

iarities exclude it from the comparison. Those in each section differing

in the union or separation of the premaxillary bones are related in

the same way to each other. The nearly allied genera in the Plethodon-

tine group are Hemidactylium and Plethodon, and Batrachoseps and

Stereochilus. In the first case we have only inexact parallelism, because

while Plethodon has the four digits of Hemidactylium, its parietal

bones are unossified, though an acceleration of development in these

respects would render the relations one of exact parallelism. This is

. apparently the relation between Batrachoseps and Stereochilus, for

with the foetal digits of the latter the former preserves also its foetal

cranium. It only remains to ascertain whether Stereochilus loses its

branchiae before or after acquiring the normal number of digits. From
the very small size of one at least of these the former case seems prob-

able, but I have not yet been able to prove it by direct observation.

Should it be so, we would have a case of exact parallelism.

In the Spelerpine group the relation between Geotriton and Gyri-

nophilus is again one of inexact parallelism, since when the digits of

the latter are only separated at the extremities, as in the former, the
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animal is still braiichiferous and possesses the larval tougne, etc. The
same ocLirs in Spelerpes when certain of its species present bat four

hind toes, as in Manculus; therefore the relation of these two is also of

inexact parallelism. The relation of Thorins is also one o? inexact par-

allelism, for though its characters are found in some young Spelerpes at

an immatjire age subsequent to the absorption of the branchiae, it has

opisthoca'lns vertebrae. With CEdipus, if the condition be not that of

exact parallelism with some species of Spelerpes, the approach to it is

close, as above observed. It is chiefly prevented by the fact that the

ossification of the parietal bones in most species of the latter takes

phice after the extremities are fully developed. It is to be observed in

tliis connection that, as has been above pointed out, the separation of

the digits takes place at very different periods in the history of the differ-

entspecies of the same genus. Thus in the Spelerpes ruber they are en-

tirely distinct at a very early period of larval life, while in S. cepkalicus

and 8. bellii, which much more nearly resemble the species of (Edipus

in the disposition of the vomerine teeth and cylindric form of the tail,

this separation is much retarded.

Tiiese genera may be parallelized also in the following manner in

illustration of the law of heterology :
*

PLETHOUONTiE.

Stereochilus.

Autodax.

Bafraclwseps.

Heniidactjjliiim,

A. One premaxillary.

No foutauelle.

A foutanelle.

Toes 4-5.

Teeth large.

Teetli amall.

Toes 4-4.

AA. Two premasillaries.

Toes free.

Spelerpes.

Spelerpes.

Manculus.

Flethodon.
Toes united.

GijrinopMlus,

Geotriton.

The miuor relations may be more readily expressed th as:

Pi.ETHODONTJE.
Digits 4-5.

a. Digits distinct.

Spelerpes.

Flethodon. Two premasillaries. GyrinopMhis.

Autodax. One premaxillary.

a. Digits united.

Spelerpes.

Two premaxillaries. Geotriton.

Remidacti/lium.

Batrachoseps.

One xiremaxillary.

Digits 4-4.

(Edipus.

Manculus.

See Origin of Genera, !>. o3.
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Or thus

:

Two PREMAXILLARIES.

Digits 4-5,

a. Distinct.

Tongue free.

One ]Premaxillaky,

GiirinopMlus.

Tongue attached.

Spelerpes.

Plethodon. Stereochilus.
'

aa. United.

Geotriton.

Digits 4-4.

CEdipus.

HeniidactyUum. anculiis.

Bairaclioseps.

Some other characters found iu this fanily are those of low develop-

ment and approximations to the larval condition. Thus three of the spe-

cies exhibit at times a subnareal cirrhus, which occurs in some of the

Coecilid.'e, and Xenopus among Salientia. It is the persistence of that

long subocular tentacle characteristic of the early larval stage of Uro-

dela generally (see Plate 16), and of a later larval stage of Xenopus
{vid. Wyman a7id Gray), where they resemble the appendages of the

Silurid?e. They have been called crochets by Eusconi, and homologized

with the cylindric cephalic processes of the larval Eana, with what cor-

rectness remains to be proven by observations on other types.

Eschscholtz correctly represents Batraclioseps attenuatus as without

prefontals. An elongate process of the frontal occupies only part of its

place, forming no suture with the maxillary. This is quite different from

Demoguathus, where the orbit is completed by the union of frontal and
maxillary. In Mancultis quadridigitatiis the prefrontal occupies this

depression as an elongate vertical scale.

In Spelerpes ruder the quadratum presents a small internal anterior

ala, Avhich has a superficial resemblance to a pterygoid. In this species

there is apparently an azygus bone behind the premaxillaries. This is,

however, only the exposed extremity of their united spines, which are

nearly or quite isolated by the approximation of the anterior parts of

the nasale. It does not occur in the Gyr'mopMlus porpliyriticus.

BATEACHOSEPS Bonap.

Fauna Italica ; Gray, Cat. Brit. Mus., 1850, 42 ; Cope, Proceed. Ac. Phila.,

1869, p. 98; Strancli, Salam., p. 84; Boulenger, pt. Cat. Brit. Mus.,

ed. II, 1882, p. 52.

Tongue adherent anteriorly. Digits 4, 4; a large parietal fontanelle.

Premaxillary single, pierced by a fontanelle.

This genus embraces the forms w'hich may be considered the lowest

in the family. It differs from Hemidactylium as Thorius does from

Spelerpes, i. e., in the nonossilication of the parietal bones. This low
grade of development is here seen in the extremities also, which are
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much reduced, aud the snake like form of oue of the species. The species

are four, as follows

:

I. Costal plicBB, eighteen; the toes well developed, palmate.

Outer posterior toe well developed ; hiud limb extending over 7.5 costal inter-

spaces, fore limb to orbit ; tail equal body and head to orbit, more slender than
the body; belly yellowisli ^ B, pacificua.

II. Costal plicfp, nineteen to twenty-one ; toes very rudimeutal, little distinct.

a. Parasphenoid teeth in one patch.

Hind limb extending over six costal interspaces ; fore limb nearly to orbit ; tail

as long as body and head to orbit; width of head seven times from muzzle to

groin; belly black B. nigriveniris^

Hind limb extending over four costal interspaces ; fore limb not to angle of

mouth ; tail thick as body, as long as body and head plus the length from

muzzle to axilla ; width of head eight times from muzzle to groin ; belly

brown B. attenuatus.

aa. Parasphenoid teeth in two patches.

Hind limb extending over four costal spaces ; tail more than twice as long as

head and body ; sides dark ..B. caudatus.

BATEACHOSEPS CAUDATUS Cope.

(Plate Lxxxi, fig. 2.)

Head short, wide, muzzle as long as eye, the nostril not quite ter-

minal. Length from end of muzzle to humerus entering 3.33 times in

length from humerus to axilla. These proportions are those of the

B. attenuatus. Tail excessively elongate, 2.2 the length of the head

and body. In the B. attenuatus the tail is 1.6 the length of the head

and body and less (measurements made from femur). Limbs about as

in B. attenuatus, the anterior reacliiug the first dermal groove behind

the mouth, and the posterior covering four intercostal spaces when ex-

tended forwards. The inner digits are rudimental, that of the anterior

foot possessing a metacarpus only. The costal grooves number twenty-

one; they extend across the abdomeu, but are not visible on the back.

The tongue is a longitudinal oval. The vomerine teeth form two con-

vergent brands directed inwards and posteriorly from within the choanne.

They are better developed than in B. attenuatus. The parasphenoid

teeth are in two distinct patches, thus differing from those of the B.

attenuatus, where they form a single patch.

Measuremerits.
M.

Total length , .160

Length to axilla 0115

Length to groin 051

Length to base of tail , 057

Width of head 006

Length of fore limb 0065

Length of hiud limb 007

The general color is brown. It is deeper on the sides to a line on

each side of the back and on the anterior half of the abdomen aud on

the superior surface of the distal part of the tail. Gular region and
chin yellowish.
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This is the most vermiform North American salamander, reseinbling

the CEdij)ina tmiformis Keferst. of Central America in its proportions.

Its relations to the Batrachosejps attenuatus are close, but its difl'ereuces

may be siuumarlzed as follows: (1) The two patches of parasphenoid

teeth; (2) the absence of dorsal grooves; (3) the very elongate tail;

(4) the longer patches of vomerine teeth. The habitat of the B. caud-

atus is much north of any from which the B. attenuatus has been ob-

tained.

t! tl

Fig. 27. Batrachoseps caudatus, No. 13561. Hassler's Harbor, Alaska; \ except Fig. 5=f.

Catalogue
number. li:l i^«-"^y-

"When
collected.

From whom received.
Nature of speci-

men.

13561 1 Hassler Harbor, Alaska Henry E. Nichols

BATRACHOSEPS ATTENUATUS Esch.

Bonap., Faun. Ital.; Hallow., Journ. Ac, Phila., iv, 1858, ]x 348; Cope,
Proceed. Ac. P^ila., 1869, p. 98; Straucli, Salam., p. 85; Gray, Cat.

Batr. Grad. Brit. Mus., ed. i, p. 42; Bonlenger, Cat. Batr. Grad. Brit

Muc, ed. n, 1882, p. 60.

Salamandrina attenuata, Eschscli., Zool. Atlas, p. 1, PI. 21, fig. 1-14.

This species is well characterized by its slender form and its very

weak extremities. The costal folds are nineteen, more rarely twenty or

eighteen, and are well marked on the back and belly, and turned for-

wards toward the median line on the former, which is marked by a
delicate groove. There are four lateral folds in front of the fore limb,

three of which are crossed by a longitudinal fold from the orbit. The
tail is- longer than in any other North American salamander, except the

B. catidatus, and is entirely cylindrical, and undistinguishabie at the
origin from the body; it is marked by forty-seven distinct annuli to the
end of the vent. The toes are very small and obtuse, and free for the
length of only one phalange; below this a web connects them. The
inner toe on both feet is a mere knob. The extended fore limb reaches
the transverse fold behind the canthus oris; and the extended hind
limb covers four intercostal spaces.

The head is short, broad, and flat, and the muzzle is as long as the
diameter of the orbit. The lip is more or less prominent below and be-

fore the orbits. The palatine teeth do not extend to behind the nares;
they form two very oblique short series, which nearly meet posteriorly
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ou the median line, and are well separated from the sphenoidal patches.

The latter are not separate, and form one wide oval brush.

Measurements of No. 11801.
M.

Totallength Ill

Total length of head and body .- 047

Total length from muzzle to groin 044

Total length from muzzle to axilla Oil

Total length from muzzle to canthus oris 004

Length of fore limh OOG

Length of hind limb 007

Length of hind foot _ 002

Width of head 005

Fig. 28. Eatrachoseps attenuatus. 13895, fls;.5 =

The color of the lower surface is brown, with a few whitish points on

the gular region and tail, and frequently over the whole abdomen. The
sides are darker, sometimes almost black. The upper surface is gener-

ally a paler brown, with a light shade extending ou each side from the

nape to the base of the tail. These bands are composed of numerous

short longitudinal streaks, which become separated on the base of the

tail, and cover its surface to the end, or to the middle, as the case may
be. This light color has generally a reddish hue, and in many speci-

mens extend entirely across the dorsal region, forming a band, not un-

like that of Plethodon cinereus erythronotus.

Rahitat.—This is an abundant species^ of the Pacific coast region of

the continent, but it has not been found to the eastward of the Coast

Eangc of mountains. I have examined eight specimens from near San

Francisco, in the Museum of the Philadelphia Academy, from William

M. Gabb, and one in the Museum of the Essex Institute from the same

locality, obtained by Mr. Samuels, and the following:

JBatraehoseps attenuatus Esch.

RESERVE SERIES.

Catalogue
number.

No. of
spec.

Locality.
When

collected.

From whom
received.

Nature of
specimen.

GS90
11801
4009
8C01
4017
4043
13963
14454

California
Fresno, Cal
California
Monterey, Cal
Petaluma, Cal
California
Sierra Nevada Mountains, Cal

,

Ballenas Bav, Cal

1879
Dr.Wm Stimpson
Gustave Eisen

July, 1884

Canfleld
E. Sanniels
C. C. Boyle
R. E. C. Stearns

.

K.Hemphill..-.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
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BATRACHOSEPS NIGRIVENTRIS Cope.

Proceed. Ac. Pliila., 1869, p. 98; Boiileuger, Cat. Brit. Mus., ed. ii, 1882,

p. 60.

This small species resembles the next iu general proportions, but is

nearer the last in the rndimental condition of the limbs.

Muzzle shorter than orbit; upper lip slightly augulated ; a groove

from the orbit posteriorly ; a gular fold. Costal grooves extending to

vertebral line, but not curved forwards there, as in Hemidactylium
scutatum ; extending across abdomen. Body slightly compressed.

The tail as stout as the body at the base, subquadrate in section, be-

coming compressed at the tip ; strongly annulate; not swollen. Inner

digits on both feet minute. Vomerine series well developed
;
parasphe-

noidals as in the last.

Measurements, in inches.
Lines.

Total leiigth 22

Total length exclusive of tail from vent 13.5

Muzzle to axilla 3.

5

Width of head . 1.7

Length of fore limb 1.8

Length of hind limb 2

Color above deep brown, separated abruptly from the black of the

lower surfaces ; tail black.

Two specimens of this species were brought to the Museum of the

Academy of Natural Sciences of Philadelphia from Fort Tejon, Cal.

The only other specimen known to me is the following:

Batraclioseps nicjriventris Cope.

Catalogue
number.

No. of
spec.

Ago. Locality.
When

- collected.
From whom re-

ceived.
Nature of
specimen.

13963i 1 Toung .

.

Sierra ^Nevada Mount-
ains, Cal.

E. E. C. Stearns .

.

^ BATRACHOSEPS PACIFICUS Cope.

Batraclioseps pacificus Cope, Proc. Ac. Phila., 1869, p. 98 ; Boulenger, Cat.

"Batr. Grad. Brit. Mus., ed. ir, 1882, p. 59.

Hemidactiflium pacificam Cope, Proc. Ac. Nat. Sci., Phila., 1865, p. 195.

The general proportions of this salamander are not unlike those of

Hemidactiilium scutatum Tsch. It differs from this iu its uniform color

above and below, and in some more important points. Upper surfaces

dark brown, lower brownish-yellow. Vertebrce and costal folds between
axilla and groin eighteen, the latter not prolonged dorsally, as in the

H. scutatum. Head oval, elongate; lip rounded; e.yes large, prominent
longitudinal diameter longer than length of muzzle. Muzzle to hu-

merus half length from latter to groin. Tongue elonjf^ate, oval; para-

sphenoid teeth approaching near to the short oblique series of vomer-
1951—Bull 34 -9
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ines. Fore limb to orbit, bind limb scarcely longer, reacbing tbe eigbtb

fold from bebind. Tbe inner digit on botb extremities is so sbort as to

render tbe members almost 3-3. Tail elongate, slender, subcylindrical.

Gular fold represented by a line.

Measurements, in inches.
Lines.

Length of head to angle of mouth 2.

5

Breadth of head behind eyes 2

From muzzle to humerus , 5

From muzzle to groin 16.

5

Length of tail 17

Length of posterior limb 3.5

Batrachoseps pacificus Cope.

RESERVE SERIES.

Catalogue
number.

No of
spec.

Locality.
"When

collected.
From whom received.

Nature of
specimen.

6733
4006

Santa Barbara, Cal.
San Francisco, Cal

Dr. Hays . .

.

R. D. Cutts
Ale. type.
Alcobolic.

HEMIDAOTYLIUM Tscbudi.

Classif. der Batrachier, Trans. Neuchatel, 1833, p. .54-94; Bouap., Fauna
Ital.,ii, 131,Nro. 10; Fitziuger, Syst. Eept., 33; Baird, Jonrn. Ac.Nat.

Sci. Phila., i, 284, 1849; Hallowell, I. c, 1858, 36.5; Gray, Cat. Brit.

Mus., 1850, 41; Cope, Proceed. Acad, Phila., 1869, p. 99.

Desmodactylus, Dum. & Bibr., Erp. Gen., ix, p. 117.

Tongue adherent anteriorly; digits 4-4; parietal bones fnlly ossified,

without fontanelle; two premaxillaries, with fontanelle; prefrontal

bone present.

This genus is only distinguished from Plethodon by the deficiency of

its hind foot in digits. Those that remain are quite rudimental. It

differs from Batrachoseps in the presence of the prefrontal bone. There

is but one species known, and its habits are entirely terrestrial.

HEMIDACTYLIUM SCUTATUM Tschudi.

Batr., p. 94 ; Hallow., Jouru. Ac. Phila. (2), iii, p. 366; Strauch, Salam., p.

76; Gray, Cat. Batr. Grad. Brit. Mus., ed. i, p. 41.

Salamandra sciitata, Schleg., Faun. Japon., Amph., p. 119, and Abbild., PI. 40, figs. 4-6.

Salamandra melanosiieia, Gibbes, Bost. Journ. Nat. Hist., v, p. 89, PI. 10.

Desmodactylus scutatus, Dum. & Bibr., p. 118.

Desmodactylus melanostlctus, Dum. & Bibr., p.,119.

Batraclwseps scutatus, Bouleuger, Cat. Batr. Grad. Brifc. Mus., ed. ii, 1882, p. 59.

Whole skin finely and beautifully granulated; viewed vertically, the

sides.of head are parallel, the eyes forming the anterior corners, and
not projecting beyond the line of head ; muzzle not tapering, but sides

nearly parallel, almost entirely truncate, and overhanging lower jaw;
eyes nearer muzzle than Pletliodon erytlironotus (viewed from above);

outline contracted behind tbe occiput, then expanding to. middle of body
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au(l tapering- to auiis; expauding again towards middle of tail, then

contracting to an elongated point. Thus there is a decided contraction

at base of tail not seen in most other species. Tail oval in its section

throughout, though only exhibiting a ridge on posterior half.

The back and sides curiously sculptured by furrows, disposed as fol-

lows : At origin of hind legs begins a dorsal furrow, which continues

to middle of vertex, when it bifurcates, sending a branch to each eye.

There are fourteen vertical furrows (costal) on sides, which are more

generally indicated across abdomen. A rather obsolete longitudinal

furrow on each side marks the upper boundary of these vertical furrows

and the outline of back. From the dorsal line proceed backwards, at

an acute angle, furrows corresponding in number, and uniting with lines

directed at a less acute angle from the superior ends of costal furrows.

The lateral longitudinal furrows mark the origin of the latter lines. The
sides of liead also sculptured externally to the bifurcations and rough-

ened between e^'es. One or two furrows or constrictions go entirely

around the tail behind the vent, marking the narrowed base of the tail,

whicli then swells abruptly in many specimens.

Feet very weak ; toes very little developed, only four on hind foot, of

which one is nearly obsolete. External and internal toes of fore-feet

very small. Eyes not very large nor prominent. Pupil large, black.

Iris above, golden bronze ; beneath darker. A general resemblance to

FletJiodon clnereus in color. Back, dark chestnut, but above much
lighter, both sprinkled with black, the latter more especially along the

dorsal line. Snout above, eyes above, and in certain lights the furrows

above the lateral longitudinal lines, light chestnut, approaching to

golden bronze, faintly clouded in spots with darker; side of body finely

mottled brown and bluish-white. Head, body, and tail below chalk

white, with a tinge of blue, sparingly and irregularly marked with rather

large black spots ; spots disposed along sides and the white of tail be-

neath. Central tract unspotted.

^T^
Fig. 29. McmidactjjUum scutatum, No. 4094. W. Noitlifield, HI; f-.

Measurements of No. 4091.

Lines.

Total length , 40 2
Length to end of vent 17. 8

Length to groin , 15, 6

Length to axilla 3.

3

Length to cauthus oris 2

Length of fore limb 3.2

Length of hind limb 3.75

Length of hind foot 1.1

Width of head „ , 2.

6
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Besides specimens from Cbestcr County, Pa., from Huntingdon

County, Pa., and from Chicago, 111., in the Museum of the Philadelphia

Academy of Natural Sciences, the following are in the National Museum.

Professor Verrill says it is abundant near New Haven, and the Essex

Institute possesses it from Gloucester and Beverly, Mass. Dr. J. E.

Gray, Catalogue of British Museum, gives Niagara. Dr. K. W. Gibbes

described it from Abbeville, S. C.

SemidaelyHum scutaium Tsch.

EESERVE SEEIES.

Catalogue No. of
number. spec.

4083 1

4088 o
4730 1

4093 1

4094 9

4089 4
4090 3

3743 1

14459 1

4091 1

4724 1

Locality.

Carlisle, Pa
do

St. Catherine's, Canada.
Kipley, Obio
Northfleld,IIl
Meadville, Pa
Riceborough, Ga
Anderson, S. C
(?)

Wasbington, D. C
Georgia

When
collected.

From whom received.

Prof.S. F.Baird..
do

Dr. D. W. Beadle
P.R.Hoy
E. Kennicott
Williams
(')

Mrs. Daniel
(?)

(?)

Dr. J. Jones

Nature of
specimen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

PLETHODON Tschudi.

System d. Batrachier, Trans, Ncucbatel, 1838, 59-92; Bonap., Fauna

Ital., II, 13L Baird, Journ. Ac. Nat. Sci., Phila., 1, 292; Hallowell, ib.,

1858, 342; Cope, Proc. Ac. Nat. Sci., Phila., 1869, 124; Boulenger,

Cat. Batr. Grad. Brit. Mus., ii ed., 1882, p. 53.

Heredia Girard, Proceed. Acad., PMla., 1856, p. 735.

Tongue attached by the median line below, from the glosshyal bone

to near the anterior margin ; vomerine and parasphenoid teeth xDresent;

a large fontanelle between the spines of the separate premaxillary bones.

Toes 4-5, normal. Anterior teeth not enlarged. Cranium well ossified.

Prefrontal bone present.

This genus is higMy characteristic of the Begio nearctica, where five

species represent it on the Pacific slope and three in the eastern dis-

trict. A species from Japan, named P. persimilis by Gray, is shown by

Mivart not to belong to this genus. The species are all terrestrial in

their habits, and three which I have observed (P. oregonensis, P. gluti-

nosus, P. cinereus) undergo their metamorphosis while quite small.

The last named, and probably P. glutinosus, never enter the water, but

are hatched in damp places on land. The branchiae have therefore

no functional service. The species are as follows

;
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a. The parasplieuoid patches in contact throughout ; vomerine series well separated

medially.

(S. The tail cyliudric.

Costal plicic 16 to 19 ; form slender ; tail cylindric ; limhs weak; inner toes ru-

dimental ; vomerine series not extending beyond nares externally ; belly

browu-marblcd; above plumbeous, or with a red longitudinal band.

F. cinercus.

Costal plicte 14; form stout; tail rounded; limbs short, stout; inner digits

distinct; vomerine series extending outside of inner nares; black, usually

with gray lateral blotches and smaller dorsal spots F. gluUnosus.

Costal plicailS; form as in F. glutinosus; tail longer than head and body;
digits truncate, the internal ones very rudimeutal; vomerine series very

oblique, not extending behind choause: black, with yellow spots, which
are largest on the head, large on the back, and minute on the sides.

P. (eneus.

" Costal plicse 13 ; form moderate, tail cylindric, shorter than head and body;

vomerine series very oblique, not extending externally to choanai ; toes

more acute; black, with large yellowish spots; smaller on back, want-
ing on head" P. flavlpuiwtatus.

(3(3. The tail compressed.

Costal plicaj 1.5; form slender; tail well compressed; limbs weak; inner toes

rudimeutal ; vomerine series not extending outside of nares ; belly brown-
marbled; above, with a red dorsal baud P. intermedius.

CostaVplicfe 14; form stout ; head large ; limbs robust; inner toes distinct;

tail compressed from the base, shorter than length of head and body;
uniform dark brown above, and lighter brown below P. crassuliis.

aa. Parasphenoid patches well separated.

/?. Tail rounded.

Costal plicjB 13; form stout; head large, wide; lower jaw wider than upper;
muzzle broadly truncate; vomerine teeth approximated medially; tail

slender, subcylindric ; black, limbs, belly, and spots of back, orange.

P. croceater.

Costal plica:; 10-11 ; form stout ; head wide ; mamillaries wider than mandible

;

muzzle narrowly truncate
; vomerine teeth approximated medially; tail

slender, subcylindrical; light brown above; limbs and below yellow.

• ,P. oretjonensis.

PLETHODON CINEREUS Green.*

Salamandra cinerea, Green, Journ. Acad.,Phila., i, p. 356.

Plethodon ciitereiis, Tschudi, Batr., p. 92; Cope, Check List N. Amer. Batr. Rept.,

1875, p. 27.

Salamandra erythronota, Green, Journ. Ac. Phila., i, p. 356; Holbr., N. A. Herp., v, p.

43, PI. 11; De Kay, N. Y. Faun., Rept., p. 75, PI. 16, fig. 38; Wied., Nova Acta
Leop.—Carol., xxxii, p, 126.

Plethodon eri/thronotiis, Baird, Journ. Ac. Phila. (2;, i, p. 285; Duni. & Bibr., ix, p.

86; Cope, Proc. Ac. Phila., 1869, p. 100; Strauch, Salam.,p. 72; Boulenger,
Cat. Batr. Grad. Brit. Mus., ed. ir,°1882, p. 57.

Amhlystoma crythronotum, Gray, Cat. Batr. Grad. Brit. Mus., ed. i, p. 37.

Salamandra agilis, Sager, Peninsular Journal of Medicine, 1858, p. 429.

This species is amoug the most elongated and slender of American
salamanders. It is almost perfectly cylindrical throughout; a very
slight amount of compression only being visible towards tiio end of
the conical tail, which is longer than the head and body. It is much

* Plate 19. figs. 4-6.
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slenderer aud more vermiform, with much weaker legs than P.glutinosus.

Thus in specimens of the two, measuring 1.80 from snout to groin, the

head and body of P. glutinosus have the width one-third greater.

There are eighteen well-marked costal furrows between the limbs,

excluding any in the axilla. The posterior are situated in the groin,

bifurcating above. In a single specimen of var. Cinereus (Xo. 3805)

we reach a count of nineteen. This increase in the number of costal

furrows is coincident with the wide separation of the limbs, the distance

from head to axilhi being contained about 3^ times in that to the groin,

instead of 2|^, as in P. glutinosus. The tail is longer than head and body

;

sometimes considerably more so.

This species, including all varieties, has an extensive range, being

found throughout the United States east of the Mississii)pi Eiver. It

appears to be more abundant in the Middle States; its northern range

is to the middle of Maine, Ontario, and Michigan.

Its habits are entirely terrestrial, as it is never, even in the larval

stage, found in the water. It is abundant under stones and logs in the

forests everywhere, and does not occur in open fields. The eggs are

laid in a little package beneath a stone in a damp place. When the

young emerge they are provided with branchiae, but these soon vanish,

and they are often found in this young stage apparently quite devel

oped.

PletJiodon cinereus cinereuo Green.

The color of the upper half of body and tail is a dark liver-brown
;

beneath dirty whitish, finely vermiculated or mottled with brown in

about equal proportions, giving rise to a ''pepper and salt" appear-

ance. There is sometimes a yellowish tinge towards the head, and a

plumbeous under the tail. On the sides the appearance is more that

of whitish specks in a dark ground. Sometimes the upper parts are

clear brown, at others more or less varied with very minute spots of

dull grayish-white. Sometimes the under parts are so much clouded with

brown as to appear principally of this color, only faintly mottled with

lighter (3805.)

This species is easily distinguished from P. glutinosus by much slen.

derer form, smaller limbs, more webbed digits, eighteen costal grooves

stead of fourteen, vermiculated under parts, which have not the black in-

ground, the absence of the appearance of pieces of lead foil on the

sides, etc. The limbs are very small and weak. The digits are distinct,

though short. The basal web extends rather farther forward than in

P. glutinosus, the two terminal joints of the longest toes only being free,

instead of two and a half.

I can detect nothing in the characters of head and tongue different

from P. glutinosus.
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Measurements, in inches.

Length,measured along axis of body:
From snout to gape .15

From snout to gular fold 35

From snout to armpit 55

Froms nout to groin 1. 80

From snout to behind anns 2. 00

From snout to end of tail 4. 10

Tail 2.10
Head:

Widthofhead 23
Widthoforbit 09

Distance between eyes anteri-

orly 12

Distance between outer nostrils . 08

Body

:

Circumference of belly 75
Distance between armpit and

groin 1.24
Tail

:

Height of tail where highest 12

Limbs:
Free portion of longest finger . . .05
From elbow to tip of longest

finger 21
Free portion of longest toe 07
From knee to tip of longest toe. . 25
Distance between outstretched

toes 82

PletJiodon cinereus cinereus Green.

RESERVE SEEIE3.

Catalogue No. of
number. spec.

4885 1

4888 1

50G3 4

4729 2

3790 10
12610 1

3835 2

8573 1

11449 35
12015 4
3818 13
3805 1

3807 1

3788 3

4720 4
13411 4
3825 1

3787 1

3770 15
13316 9

3818 1

11708 18
3867 1

472G 4
3813 1

3824 2

4721 5

4731 2
4000 6

Locality.

Mount Joy, Pa
]5iookville, Ind
Hudson's Bay Terri-

tory.

St. O a t k e r i n e's,

Canada.
Carlisle, I'a

Potomac River, D.C.-
Carlisle, Pa
Bainbridgc, Pa
il) -

CO
Clark County, Va
Columbus, Oliio

Adirondack, N. T
Racine, Wis
Georgia
Boston, Mass
Ripley, Ohio
Coxsackie, N. T
Detroit, Mich
Fairfax County. Va...
Clark County, Va
(?)

-

Adirondack M o u n-

tain.^.

Pliiladelpbia
Hampshire County,Va
Tyree Springs, Tenn..
Georgia
Detroit, Mich
Southern Illinois

When
collected.

Apr. ,1882

Dec. 8, 1875

From whom received.

J. Stauffer

C. Drexler.

Dr. D. W. Beadle

Prof. S. F. Baird....
Edwin Prindle
S. F. Baird
J. F. Garrette
(?)

J. H. Richard
C. B. R. Kennerly...
(?) '--.-

R. Clarke
(?)

l>r. William Jones.
T. Rooseveldt
P. R. Hoy
Prof. S.F. Baird....
C.Sager
George Shoemaker .

C. B. R. Kennerly...
(?) ....

R. Clarke

J. H.Richard
M. McDonald ..

Major R. Owen.
Dr." W. C. Jones
Dr. A. Sager
R. Kennicott ...

Nature of speci-
men.

Alcoholic.
Do.
Do.

Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.

Plethodon cinereus cryilironotus Green.

(3766, Clark County, Virginia.)

I have been unable to detect any difference in structure, proportions,

and general character between this supposed species and P. cinereus.

The only difference, if any there be, is to be found in the color of the

back, that of the side and belly being very much the same. A broad,

light-reddish stripe commences at the nape of the width of the inter-

orbital space, and continues to the tip of the tail, on which it dimin-

ishes gradually in width. The central region of this stripe generally
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exhibits a very fiue mottling of brownish, scarcely obscuriDg the effect

of the red grouud. The mottling is sometimes equally distributed

—

sometimes concentrated in some places more than others. The sides of

the body are abruptly and continuously dark brown, but soon fades off

below into the pepper and salt of the lower sid^s and belly. There is

sometimes the effect of a broad dark stripe on each side the red, but
this is usually very illy defined below.

The color of the red stripe varies considerably. Sometimes it has a

shade of pink—sometimes of orange or yellowish. The close resem-

4- 3 Q

Fig. 30. Plethodon cinereiis erythronotus, 4828. St. Catharines, Canada; f.

blance in size and character with the frequent association in the same
localities between the two species have given rise to the belief that they

were different sexes of the same species. That this supposition is in-

correct is proved by the fact that both males and females are found of

each kind, as was long ago noticed by Haldeman. As varieties they

are very permanent ones, as I have found all the young of the same
brooil or set of eggs, whether in the eggs or just escaped from them,

uniformly with either dark backs or red ones. I have found adult red-

backed specimens watching eggs with red- backed embryos, and brown-

backed in charge of brown-backed embryos. There is also some differ-

ence in geographical distribution. Thus, on the west side of Lake
Charaplain, in Essex County, New York, Professor Baird states that he

has found the red-backed salamander very common, and never saw there

the P. cinereus. Among a very great number of specimens which I have

examined in the collections of the Smithsonian Institution, the Acad-

emy of IsTatural Sciences, and Essex Institute I have observed but four

specimens of the red-banded variety and four of the gray which could

be regarded as intermediate in character. This appears in a rufous

cast in the dorsal color of the latter and a slight obliteration of the

borders of the dorsal baud in the former. Such coloration is, however,

very uncommon in the living animal, which is everywhere exceedingly^

abundant. The statement made by J. A. Allen that such are abundant

in Massachusetts is not confirmed by the specimens in the museum of

the Essex Institute, Massachusetts.

An examination of the types of Dr. Sager's Salamandra agilis (3770)

shows them to belong to this subspecies. His variet^^ with livid back,

is the Plethodon cinereus cinereus.
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Measurements, in inches.

Leugth, measured aloug axis of body

:

From snout to gape 14

From snout to gular fold 33

From snout to armpit 48

From snout to groin 1. 60

From snout to behind anus 1.82

From snout to end of tail 3. 52

Tail 1.70

Head

:

Width of head 20

Length of orbit 09

Distance between eyes anteri-

orly 12

Head—Continued

Distance between outer nos-

trils" ?(.07)

Body :

Circumference of belly 65

Distance between armpit and
groin 1. 10

Limbs

:

From elbow to tip of longest

finger 20

From knee to tip of longest toe . . 25

Distance between outstretched

toes 76

Plethodon cirureus erythronotus Green.

EESEEVE SERIES.

Catalogue
number

4898
4891
5383

5415
5375
7148
7823
9300
9258
37GC
3758
4828
4839
4829
3788
4728
3768
12611

No. ofi

spec.
Locality.

Washington, D. C
New York
Fort "William, Lake

Superior.
Lake Superior
South of Highlands. ..

Rock Creek, D. C
Washington, D. C
Norfolk, Conn
Wood's Holl, Mass
Clark County, Va
AVestport, N. Y
St.Catharine's,Canada
Brookville, Ind
St.Catharino's,Canada
Racine, Wis
West Northfield, III...

Allegany County, N. Y
Potomac River, D.C..

AVhen
collected.

From whom received.

Dr. William Stimpson

Sent. 26, 1877
1871

Apr. — , 1882

E. Kennicott

-..- do
C. Drexler
H.W.Elliott
Dr.E.Coues, U.S.A...
A . F. Wooster
tJ. S. Fish Commission
Dr. C. B. R. Kennerly.

.

Prof. S. F. Baird
Dr. D. W. Beadle
Dr. R. Hayraond
Dr. D. W. Beadle

R. Kennicott
D. Stevens...
E. Prindle . .

.

Nature of speci-
men.

Alcoholic.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

GENERAL SERIES.

7823 36
3751 5

9994 3
1

13410 G
3783 1

12702 3

13570 5
13314 3
13580 2

3764 29
3705 1

3763 1

14452 1

3772 10

3778 1

3755 25
3816 1

4727 5

4720 5

3770 3

Washington, D. C
Gloucester, Va
Middletowu, Conn . .

.

Boston, Mass
Ripley, Ohio
Lookout Mountain,
Tenn.

Norfolk, Conn
Washington, D. C . . .

.

Rawley, Va
Mead ville. Pa
Lancaster, Oliio
Mississippi
(?)

Orange, N. Y
Oneida County, N. Y
Carlisle, Pa
Upper Darby, Pa ....

Philadelphia, Pa
Georgia
Detroit, Mich

J. W. Dagins
Rev. C. Mann
W.H.Barnes
T. Rooseveldt
Prof Hoy
W.F.Fo'o

(?)

George Shoemaker
Benjamin Miller. ..

Williams
L. Lesquereux
Dr. Shumard
(?)

Dr. J. G. Cooper . .

.

H. Da-i^is

S.F.Baird
Mr Smelt
J. H. Richard
Dr. W.L.Jones....
Dr. Sager

Alcoholic.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
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Plethodon cinereus dorsalis Baird.

Cope, Proc. Ac. Pliila., 1869, p. 100 (uame only).

This subspecies lias the size and proportions of body and limbs as in

P. erythronotus, but may be readily distinguished by the smaller number
of costal furrows, shorter body, and different character of the dorsal

stripe.

There are only sixteen costal furrows between the fore and. hind legs,

instead of eighteen, as in P. erythronotus. This indicates a shorter body,

and accordingly we find that the distance from snout to armpit is con-

tained only three times in that from snout to groin, instead of 3^ or 3^,

as in the other.

I am unable to detect any difference in the mouth, tongue, teeth, or

limbs.

In alcohol there is a broad yellowish-red dorsal stripe, which begins

at the nape and extends to the end of the tail. On the back it is on an

average as broad as the interorbital space of the bead. The outlines,

instead of being parallel or nearly so, are very irregular on the back,

exhibiting four or five coarse dentations between shoulders and rump,

which in some speciaiens are nearly opposite each other (causing the

dorsal stripe to be twice as wide at some places than in others), or more

or less alternating. On the tail the outlines are straight, converging

slightly to the tip. The sides and beneath are (J^ull brownish-yellow or

whitish, finely mottled, or vermiclated with dark reddish-brown, which

becomes more crowded to the dorsal stripe, and is sharply relieved

against it.

There is a distinct light liue from the upper eyelid, passing internally

to the nostrils and meeting its fellow iu an angle iu the middle of the

muzzle, then sending dowu a single line to the edge of the lip.

Measurements, in inclies.

Leugtb, measured along axis of body :

From snout to gape 11

From snout to gular fold 34

From snout to armpit 46

From snout to groin 1. 36

From snout to beliiud anus 1. 62

From snout to end of tail 2. 94

Tail 1.32

Head

:

Width of bead 20

Widtb of tongue 12

Lengtb of tongue 17

Lengtb of orbit 09

Distance between eyes anteri-.

orly . „ 13

Head—Continued.

Distance between outer nostrils . 08

Body

:

Circumference of belly 60

Distauce between armx)it and
groin 86

Tail: Heigbt of tail where highest. .10

Limbs :

Free portion of longest finger. . . 05

From elbow to tip of longest fin-

ger -, 23

Free portion of longest toe 06

From knee to tip of longest toe . 23

Distance between outstretched

toes 75
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This subspecies is readily distiugiiished from P. erythronotiis by the

different relative position of the limbs and number of costal furrows

already referred to. The very jagged or irregular outlines of the dor-

sal stripe, the light line on the nose, and the lighter and more reddish

shade of the lateral and inferior mottling will at once distinguish it as

far as color is concerned. The dusky shade of the sides is not continuous

above, but shows distinctly minute mottling of lighter.

It is somewhat difficult to assign to this form a definite status. I

should be disposed to regard it as a good species, but for the fact that

out of a great number of specimens of the P. erijthromtus var. cinereus

I find a single individual (Sm. No. 3825) from Ohio which presents the

proportions of the present species, and the same number (sixteen) of

costal plictB. For the present therefore I refer it as a subspecies. I have

seen live specimens, which agree in every particular; one in the Museum

of the Essex Institute in a bottle with the common varieties of the P.

erythronotus, the Spelerjyes hiUneatus, and Desmognathus, all from Es-

sex County, Mass., and four specimens in the Museum of the Smithson-

ian as follows

:

Plethodon eryilironotus dorsalis Baird.

Catalogue
number

3776

No. of
spec.

Locality.

Louisville, Ky .

"When
collected.

From whom received.
Nature of speci-

men.

Habits.—The Plethodon cinereus is the most abundant salamander in

the northern and central eastern United States. It is of terrestrial

habits, and is easily found under logs and their bark, stones, etc. It

feeds, like other species, on insects and their larvte, capturing them by

applying to their surface its flat and projectile tongue and jerking

them quickly into its mouth. It frequently climbs to the summit of

low vegetation, from which it springs by a sudden straightening or

curvature of the body, as the case may be, in the manner of a cater-

pillar.

PLETHODON GLUTINOSUS Green.*

Tschudi, Batr., p. 92 ; Cope, Proc. Ac. Phlla., 1869, p. 100 ; Strauch, Salam.,

p. 70; Boalenger, Cat. Batr. Grad. Brit. Mus., ed. ii, 18S2, p. 5G.

Salamandra gluUnosa,GveeQ, Jonru. Ac. Phila., i, p. 357; Holbr., N. A. Herp., v, p.

39, PI. 10; De Kay, N. Y. Faim. Rept., p. 81, PI. 17, p. 42.

Salamandra variolata, Gilliaras, Joiirn. Ac. Phila., i, p. 460.

Salamandra cylindracea, Harlan, Jouru. Ac. Phila., v, p. 156.

Plethodon ghitinosum, Gray, Cat. Batr. Grad. Brit. Mus., ed. i, p. 39.

Triton porphijriticKS, De Kay, N. Y. Faun., Ropt., p. 83, PJ. 16, fig. 37.

Cylindrosoma glutinosum, Dum. & Bibr., ix, p. 80.

This species is of a stout form, the body depressed, the head, body,

and tail continuous, with very slight constriction at the neck ; the tail

* Plates 26; 31, fig. 6; 35, fig. 2; 40, fig. 4 ; 45, fig. 5; 48, fig. 14.
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cylindrical, very slightly compressed towards tbe pointed conical tip,

and longer than the body.

The skin is everywhere closely lined with short perpendicular glands for

secreting a milky juice. These are largest on the upper surface of the

tail and more scattered on the belly. The skin is also closely covered

with shallow pits, visible only when the mucus is removed and through

a lens. I have not observed any large pores in patches on the head.

The head is broad, the sides parallel to the eyes, then converging and
distinctly truncated at the end. The eyes are large and prominent,

separated anteriorly by one and one-half diameters of orbit; tbe dis-

tance to the nostrils and between them rather less than this amount.

The nostrils are lateral near the end of the muzzle. The upper jaw
overlaps the under considerably, especially anteriorly; where there is a

slight protuberance downwards of the lip on each side, the muzzle giving

a concave outline when viewed both from before and laterally. There

is a slight groove down the side of the muzzle from the outer edge of

the nostrils to the swollen part of the lip.

The gular fold is entirely adnate, without any overlapping.

There are fourteen well-marked costal furrows, including the inguinal

and one close to the fore-legs. They are distinct on the sides, but inter-

rupted on the back and belly; none are distinctly visible along the

pelvic region and the tail. There is a shallow furrow along the back,

but not the least sign of ridge or compression on the cylindro-quadrate

tail, although this is rather higher than wide towards the end.

The limbs are moderately developed. The digits are short, broad,

linear, cylindrical, depressed, and slightly swollen into knobs at the ends,

where they expand ver}- little, but without any appearance of a disk.

There is a short, thickened membrane connecting the basal joints of the.

digits, leaving three phalanges free of the longer toes and two and one-

half of the Angers. This membrane has the effect to cause the bases of

the digits to stand out very free and separate from each other.

The second and third fingers are nearly equal, the latter rather longer

;

the third toe longest; the fourth sometimes not shorter. The first

finger and toe are quite rudimentary, being a mere knob. The distance

from snout to axilla is contained less than three times in that to groiu„

The tongue is very large, in alcoholic specimens frequently protrud-

ing beyond the jaws all round. It is oval, longer than broad, fleshy,

and highly papillose, thin towards the margins. It is very slightly

emargiuate behind, the notch bordered by a ridge on each side. It is

pedicellate, free behind and on the sides, but affixed to it anteriorly^

the point of adhesion visible externally, as a circular or lozenge-shaped

whitish spot just behind the jaw-bone, and about as large as the orbit

of the eye. The attachment is complete anterior to tlie pedicel, which

again is free from its sheath only behind. The tongue is thus evertile

and capable of being thrown outwards. There is no free space anterior

to the pedicel.
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The palatine teeth form a series on each side in the shape of a short

arc, the convexity antero-interior. These do not meet internally, but

are separated by a short interval, as they are from the two plates of

parasphenoidal teeth, beginning a short distance behind them and ex-

tending backwards, meeting along the median line. The inner nostrils

are rather small, placed anterior and interior to the commencement of

the palatine teeth. Besides the broad, shallow, shortchannel proceeding

from the outer end of these nostrils past the external extremity of the

palatine tcetb, there is a deeper and very narrow one passing along the

upper edge of the broad channel and along the margin of the upper

jaw to its posterior extremity.

6 1

Fig. 31. Plethodon glutinosiis. ISTo. 3782, Abbeville, S. C; {.

This species in alcohol is of a livid bluish-black. The upper parts

and sides are marked with well-defined specks of a grayish-silvery

color, looking like torn pieces of foil. These vary with the specimen,

but are generally more numerous and larger along the sides. The
under parts are sometimes finely dotted with whitish, but this is usually

the effect of the whitish glands seen through the integument. The
under part of the tail is of a pale bluish-gray. The light spot on the

chin, showing the attachment of the tongue, has already been referred

to. The soles of the feet are also whitish.

The back is sometimes destitute of spots, or they are very minute

and these when present are often duller than those on the sides. There

is occasionally a yellowish tinge in the lateral spots. A few spots of

the same kind are sometimes found under the chin.

Young specimens are marked like the adult, except in being whitish

beneath, and in frequently having the white spots more punctiform

and scattered.

A number of young of eighteen lines in length from caves in Mont-

gomery County, Ya., have a series of small bright red spots on

each side ; some others from the same locality do not exhibit them.

The variation is thus remotely similar to that in Desmognathus fusca.
I have not been able to discover any permanent difference between

the southern siiecimens of this species and the northern. I have
thought there was a greater tendency to expansion of the light spots on
the side, so as even to form a continuous band, and to a reduction in

size or disappearance of those on the back. I have, however, found
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specimens of precisely similar character from uortliern localities. Some
soutlieni specimens appeared to have the digits less webbed than usual.

In certain specimens from South Carolina described by Hallowell the

white spots fail to exhibit themselves on the sides, the color being

everywhere a deep black, the gular region, lips, palms, and soles being

of a clear yellowish-brown. This constitutes a "well-marked color vari-

ety, but no difterences of a higher value can be found. There are four

specimens of it in the Museum of the Philadelphia Academy.

The range of this species is from Texas to Maine. It is recorded by

Packard as from Okok, Labrador (Mem. Boston Soc. Nat. Hist., 1868),

but I suspect that this animal will be found to be the Amblystoma

jeffersonianum var. laterale, which has, with the A. j. platineum, the

highest northern range. It appears to be common in Massachusetts

and Maine.

This salamander is entirely terrestrial in its habits. It is found much
more abundantly in the mountainous districts, and haunts rocky locali-

ties as well as forest mold and fallen logs. I have found it more

abundant in Pennsylvania and ISTew York than in southwest Virginia.

1 believe that it prefers a cool climate; in the flat and warmer tertiary

and cretaceous eastern coast region it is rare. In southern Pennsyl-

vania I have only found it on the northern exposure of the south Ches-

ter Valley hill, never on the southern exposure or other part of the

north hill. In southwest Virginia it is more common in caves than on

the surface.

Measurements, in inches.

Length, measured along asis of

body:

From suoiit to gape 31

From snout to gular fold 66

From snout to armpit 90

From snout to groin 2.50

From snout to behind anus 3. 00

From snout to end of tail 5. 90

Tail 2.90

Head

:

Width of head 48

Width of tongue 40

Leugth'of orbit 17

Distance between'eyes anteriorly . 27

Distance between outer nostrils . 17

Distance between inner nostrils . 15

Body:
Circumference of belly 1.60

Distance between armpit and

groin

Tail:

Height of tail where highest. ..

Breadth of tail where highest..

Limbs

:

Free portion of longest finger..

From elbow to tip of longest

finger

Free portion of longest toe 16

From knee to tip of longest toe. . 55

Distance between outstretched

toes 1.85

1.00

.32

.32

.13

.50
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I'lethodon (/lutinosits Green.

KESERVE SERIES.

Catalogue No. of
number. spec.

8876 1

375C 3

5267 2
3766 1

3757 1

3762 2
7905 10

3773 6

8024 10

9289 1

5018 1

9288 1

3760 6

3759 6

9552 8
3781 3

3782 5
3781 8
3754 8
4725 3

3779 2

4891 1
3789 3

6889 (

3775 2
11960 1

13315 1

3767 12

no

Locality.

Mandeville, La
Georgia

do
Tyree Springs, Tenn .

.

Dayton, Ala
Delaware County, Pa

.

Carlisle, Pa
Natchez, Mids
Soutbern Illinois

Moulton, Ala
South Carolina

Tyree Springs, Tenn.
Meadville, Pa

Charleston, S. C
Abbeville, S.C
EiceboroujTh, Ga
Carlisle, Pa
New Braunfels, Tex

Clarke County, Va .

New York
Racino, Wis
Charleston (?)

West Northfleld, 111

Milton, Fla
Washington, I). C . . .

Oraugo, N. J

When
collected.

Nov.— 1879.

From whom received.

N. 0. Academy

Dr. W. L Junes..

A. E. Edgeworth

Prof. S. F. Baird . .

.

Col. B. C. L. AVailes
R. Kennicott

Prof. R. Owen.
Williams

Prof. S. F. Baird
Capt S.VauVliet, U. S.

Army.
Dr.C.B.R.Kennerly ..

J. Stauifer

R. Kennicott
S.T.Walker
George Shoemaker.
Dr. Cooper ...

Nature of speci-
men.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

GENERAL SERIES.

4889 1

3785 2

3781 3

3759 9
9481 1

10904 3

3761 12
4814 1

4832 1

3763 2
14453 2
3777 1

14458 1

4722 4
3774 4
5907 1

4

Norfolk, Va
Grahamville, S. C
Riceborough, Ga
Meadville, Pa ,

West NurthfleUl, 111 .

.

North Carolina
Union County. Mo
Brookville, Ind
Brookville, Ind
Mississippi
Goose Creek, S.C
AVestern Missouri
(0
Georgia
Kemper County, Miss
South Carolina
Uniontown, Ala

Bailev

.

Williams
R. Kennicott
Capt. William Holden
P.R.Hoy
Dr. Raymond
Dr. R. Haymond
Dr. Shumard
(?>

Dr. Shumard
{'

Dr. W. L. Jones ,

D.C.Lloyd
(?)

E. R. Showalter .

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

PLETHODON yENEUS Cope.

American Naturalist, 1S81, p. 878.

Proportions as in P. glutinosus. Head oval, flat, its width entering

length of head and body to thigh six times. Tail quite slender^ cylin-

dric from base, and longer than length of head and body by the width

of the head. The limbs arc well developed, and when appressed to the

sitles they overlap by the length of the distal phalanges.

The tongue does not fill the floor of the mouth, especially anteriorly

The vomeropalatine teeth arc in two straight series, which are direcled

posteriorly from the internal borders of the choanse at an angle of 45
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degrees. Thej^ are separated from each other on the median line by a

short interspace and from the parasphenoids by a little longer one. This

form is quite different from that characteristic of the P. glutinosus.

There the series pass behind the choana^, sometimes even beyond their

external border, and from two arched series, not directed backwards in

any such degree as seen in the P. amens. The- parasphenoid i^atches

are close together, but a notch anteriorly and posteriorly indicates the

extremities of the line of separation.

The internal digits on both feet are rudimental and terminate in a

single small i^halange, which does not extend beyond the extremity of

the second metapodial bone, and is connected with the latter directly

by the integument. The terminal phalanges of the other toes are trun-

cate and slightly expanded at the tips, as in the P. glutinosus.

There are thirteen lateral dermal folds and a gular fold. The skin is

smooth everywhere.

Measurements.
M.

Total length - 118

Leugth of head and body 0525

Length to groin 047 .

Length to axilla 0185

Length to rictus oris 007

Length of fore-leg from axilhx . 0158

Length of cubitus 0053

Leugth of fore-foot ,:.j 006

Length of hind leg 0175

Length of tibia 0052

Length of hind foot 0085

Width of head 0083

Width between eyes .0036

4>t
3 5 .

Fig. 32. Plethodon ceneus Cope. S. Tennessee; \.

The coloration is peculiar. Instead of the black color, with or with-

out pale bluish dots, of the P. glutmosus, the sides and back are thickly

spotted with largo yellowish-green blotches of irregular form, produc-

ing an effect something like the coloration of the Mexican Spelerpes Icp-

rosus. The dorsal spots are much larger than the lateral, and are often

confluent. On the head they almost exclude the ground color. The

spots on the sides are quite small, as are those on the feet. The lower

sides of the tail and belly are dusted with yellow, and the throat is also

dusted, and a little jnore coarsely than the belly.

The characters which distinguish these species from the P. glutinosus

are the different form of the vomeropalatine series of teetb, the absence

of a costal dermal fold, and the coloration. There is some resemblance
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to the P. Jiavipunctatus of Straucli, from California, to judge by the de-

scription given by that autlior. lit: states that the tail is shorter than

the head and body, that the digits are more acute, and the spots arc

wanting on the head and smaller on the back than on the sides. In all

these points it differs from the P. cvneus.

I have seen but one specimen of this species. I took it at the mouth

of the Nickajack Cave, which is in the mountains at the junction of

the boundaries of tke States of Georgia, Alabama, and Tennessee.

PLETHODON FLAVIPUNCTATUS Straucli.

Salaui., p. 71; Bouleuger, Cat. 13atr. Grad. Brit. Miis., eel. ii, 1882, p. 55.

Palatine teeth in two very oblique series, converging backwards, sepa-

rated from each other by a slight interspace, not extending' outwards

beyond choaniie; parasphenoid teeth in two elongate patches in contact

throughout, widely sei)arated fronj the palatine teeth. Tongue very

large; posterior border free. Head rather long, with a median longi-

tudinal groove. Body cylindrical. Limbs as in P. fjhiUnosuSj but the

fingers more slender and more pointed. Tail cylindrical, a little shorter

than head alid body. Skin smooth; thirteen costal grooves. Black,

with large, irregular yellowish spots, more numerous on the sides and

on the upper part of the tail, smaller on the throat and belly, absent

on the upper surface of the head and the lower surface of the tail. To-

tal length, 117"">^.

I have not seen this species, which is said by Br. Strauch to have

been obtained at IsTew Albion, Cal. It must be rare or of local distri-

bution. I have copied the above description from Boulenger's Cata-

logue of the British Museum, page 55.

PLETHODON INTERMEDIUS Baircl.

Proceed. Ac. Nat. Sci. Pliila., 1857, 209; Strauch, Salam., p. 72; Boulenger,

Cat. Batr. Grad. Brit. Mas., J882, p. 57.

This species, in general ai)pearance, proportions of body, etc., is very

similar to P. cinereus erythronotits, althougli abundant differences are

easily discoverable. The body, as in that species, is slender and de-

pressed, but the tail is slightly compressed at the middle, and more

strongly at the extremity.

There are no apparent peculiarities about the head. The tongue is

elongated, elliptical, without posterior emargination. There are fourteen

costal furrows, or perhaps fifteen, if we include one above the axilla.

The distance from snout to axilla is contained rather less than three

times in that to groin.

The digits are well developed ; more as in P. glutinosus. There is

little, if any, indication of web at their bases, the three terminal pha-

langes of the third and fourth toes being free. The third and fourth

toes are about equal. The outer toe is not more than half the second

;

1051—Bull 31 -10
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the first finger and toe are almost rudimentary. The third finger is de-

cidedly longer than the second.

The dorsal surface of this species is traversed by a broad brownish-

red stripe, extending from the nape to the end of the tail, the sides

regular and nearly parallel, though more separated towards the uiiddle

of the back, where it is as wide as the interorbital space. The stripe is

sparsely dotted with dusky spots throughout its extent. The sides are

abruptly blackish brown on each side the dorsal stripe; at first con-

tinnons, but becoming more and more interrupted by mottliug. The

belly is light brownish-yellow, thickly mottled with dark brown in

about equal proportions ; lightest under the chin. There is a dusky line

from the eye to the point of the muzzle.

4 3 5 6 7

Fig. 33. Plethodon intermedius. No. 4732. Fort, Tojon Cal.; \.

The general proportions and structure of this species are more those

of P. glutinosus than of P. cinereus, although slenderer of body. In

both there are about fourteen costal grooves. The outer digit in P. in-

termedius is nearly rudimentary, instead of prominent, as in the other

species.

A distinguishing feature, when comimred with P. cinereus, is found

in the fourteen instead of eighteen costal grooves, the fore and hind

limbs being thus less widely separated proportionally. The legs are

stouter and the digits much less webbed (scarcely at all in fact). The
third and fourth toes especially are much longer.

Independently of the structural peculiarities I find nothing in the

color to distinguish this species from P. cinereus erythronotm.

Measurements, in inches.

ength, measured aloug axis of Body
:

'

body

:

Circumference of belly .80

From suout to gape .14 Distance between armpit and
From siiont to gular fold . .

.

.45

Ta
''roin . .... l.:i5

From suout to armpit ... il:

From suout to groiu 1..0 Height of tail where highest.

.

17

From snout to behind auus. ... 2.15 Breadth of tail where highest.. l(i

From suout to end of tail.. . . - 3. 65 Li ;ibs

:

Tail

ead:
1.50 Free portion of longest iiiiger .

.

From elbow to tip of longest

.07

Width of head .25

. 15

.31

Width of tongue Free portion of longest toe

From knee to tip of longest toe.

Distance between oittstretched

.11

Length of tongue .24 .37

Length of orbit ... .09

Distance between eyes anteri- •toes 1.10

orly .. .15
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Fleiliodon iniermedius, Baird.
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I have also this species from near Salem, in the Willamette Valley,

Oregon, so that it probably occurs tbroughoiit the entire Pacific region,

PLETHODON CRASSULUS Cope.

Plate Lxxxi, fig. 1.

Proceed. Auier. Pbilosopb. Soc, 18d6, p. 521.

This specii^s has a superficial resemblance to the P. oregonensis, but

its manifold differences are easily perceived.

The form is quite robust, and the head is large, its width going into

the length to the thighs only fi^ve times. The tail is very much com-

pressed from the base, and is also shallow ; its length equals the dis-

tance from its base to the gular fold. The legs are robust, but not very

long; when appressed to the side they fail to meet by the length of the

posterior foot.

The tongue is large, filling the floor of the mouth. The vomeropala-

tine teeth are in two short series, which converge backwards, without

coming into contact, from behind the internal eye of thechoana3. The
parasphenoid teeth are in a single undivided patch, which commences
well behind the vomeroi)alatines. The maxillary and mandibular teeth

are minute.

3 5

Fig. S4.—Plcthodon crassulus. Ko. 9447. California:

^tf
Q 7

The head viewed from above is oval; in profile the muzzle is thick

and truncate, and projects beyond the mouth. The edge of the lip is

slightly angulate below the nares. The eye is rather large, its length

equaling that of Ihe muzzle. The distance between the nostrils isequa
to that between the bases of the ejelids at their middles. The toes

are short and free, one phalange of the first digit on each foot project-

ing. The ends of the toes are obtuse and bulbiform. A gular fold.

Lateral folds fourteen.
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Measurements of No. 9447.

M.

Totalleugth 0625

Leugth of head and body 034

Leugth to groin 0314

Leagth to axilla 0045

Length to lice of rictus oris -. 0065

Leugth to line of eye 003

Length of fore-leg 0095

Length of fore-foot 0032

Length of hind leg 0095

Length of hind foot 004

Width of head 0077

Width between eyes 0025

Color above, imiform dark reddish brown ; below, uniform light brown.

I have seeu but one specimen of this species, as follows: No. 9447;

California ; Dr. J. G. Cooper, collector.

PLETHODON OKEGONENSIS Girard.

Cope, Proc. Ac. Phila., 1869, p. 100; Boulenger, Cat. Batr. Grad. Brit.

Mus., ed. II, 1882, p. 54.

Ensatina eschscholizii, Gray, Cat. Batr. Grad. Brit. Mus., ed. i, p. 48 {nee Triton ensatus,

Eschsch.).

Heredia orcf/onensis, Girard, Proc. Ac. Phila., 1856, p. 235, and U. S. Expl. Exped.,

Herp., PI. I, lig. 18-25; Strauch, Salain., p. 76; Hallow., Proc. Ac. Phila , 1856,

p. 235.

Plethodon ensatus, Cope, Proc. Ac. Phila., 1867, p. 167.

This species may be readily known by its relatively short and slender

tail, its long, well-developed limbs, and wide head, as well as by its

delicate coloration.

The form of the body is rather depressed, with distinct head and tad.

The width of the head enters the length to the groin in the largest in-

dividuals 5.33 times; in those of medium size, 4.5 times; in the young
of 17.5 lines in length it enters 3.5 times. Costal folds 11, the an

terior indistinct or wanting, the posterior more than usually oblique, the

inguinal extending forwards and u])wards one space in advance of the

origin of the femur. The limbs appressed overlap, so that the fingers reach

the bases of the toes. There is no vertebral groove. The tail is sligbtly

compressed, more distinctly so towards the extremity, and, what is excep-

tional and characteristic of this species and the P. croceater, most so in-

ferioily, leaving the ui)per outline flat for the proximal two-thirds the

length. The postorbital fold is well marked and continues into the

transverse fold of the throat. The head is oval, and without canthus

rostralis; the muzzle rather thick, and with a subinferior truncation,

which is not so marked as in P. croceater. The nostril is terminal and
nearer the orbit than the diameter of the eye fissure. The latter enters

the width between the anterior canthi of the same 1.33 times.

The inner uares are very small. The vomerine arcs curve backwards
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medially, and nearly or quite in contact. The pterygoid patches com-

mence at some distance behind these. They are of usual breadth, but

diverge more posteriorly than in the species of the first section of the

genus, resembling thus many species of Spelerpes. The teeth are very

minute, and are arranged in series directed backwards and inwards.

The tongue is a little more free than in P. glutinosus, as tlie lamina

connecting the anterior and median points of support is quite thin.

The inner toe in both pair of limbs is quite small, but free and better

developed than in P. glutinosus. In the anterior pair the third is the

longest; the second is a little shorter than the latter, and the fourth a

little longer than the first or inner one. The longest toe in the poste-

rior limbs is the third likewise, the fourth being nearly equal to itj

whilst the second is a little longer than the fonrth, which itself is a

little more developed than the first or innermost. Phalanges 1-2-3-2;

l_2-3-3-2.

The skin is perfectly smooth externally, but on being examined under

the microscope it exhibits a mesh-work of little stellated mucous pores,

similar to those of Autoda.v lugiibris, but proportionally larger.

According to a sketch from life inade by Mr. Drayton, of the United

States Exploring Expedition, the ground color is milky white, with

crowded dots of reddish brown. On the specimens preserved in alcohol,

however, the body, head, and limbs are of a uniform dark brown, lighter

beneath. Under a low magnifying power minute dots may be observed

scattered all over the surface. The color would appear to vary some-

what. A drawing in the Smithsonian records, colored from life by

Samuels, represents the sides of head and body with lower surface of

tail and anterior faces of limbs of a bright orange. This is the color of

living specimens which I have taken myself.

2 ,3 4 ; f . r*S< g > . . Q j

Fig. 35.—riethodon oregonensis. ISo. 13946. Berkeley, Gal.
; \.

Measurements, in inches.

In. Lin,

Length from snont to gape .5

Length from snout to galar fold 9. 3

Length from suont to axilla 12

Length from snout to groi u 2 4

Length from suont to end of vent .- 2 9. 2

Length from snout to end of tail 4 10.2

Length of fore limb 10

Length of fore-foot 3.

5

Length of hind limb 10. .5

Length of hind foot 4.

5
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In. Lin.

Width of sole of hind foot 2.8

Width of tail 2.3

Width of body 5.(5

Width of head (greatest) 5.6

Width between external nares \.l 2

Width between internal nares 1.6

This handsome species would appear to be not uncommon in Oregon.

I found it abundantly in the redwood forest at Russian Eiver, Cali-

fornia. Its eyes are [jroniiueut and beautiful in life.

Cxirard referred this species to a genus which lie called Heredia, and

as it appears to me without reason, as I can find no characters by which

to distinguish it from Plethodon. Dr, Mivart informed me that this

s[)ecies was labeled as identical with the Triton ensalus Esch. in the

British Museum, and presuming on the accuracy of the determination

I called it P. ensatus. On examination of his figures I find that Eschs-

ciioltz's animal is very different, perhaps generically so, and probably

wortliy of reference to a genus Ensatina, in accordance with Dr. Gray's

catalogue of the British Museum, a course followed by Dr. Boulenger.

Besides specimens in Museum of the Philadelphia Academy and Essex

Institute, and my own cabinet, the following have come under my ob-

servation :

Plethodon oregonensis Gird.

RESERVE SERIES.

Cataloiiue No. of
ninubur. spec.

8000 1
4(i99 3

7()JJ 1

4004 5

13824 4
1394Gi 2

G793 2

Locality.

Monterey, Cal
Puget Sound, Oregon.
....T.do

Petfihima, Oal
California
Berkeley, Cal
Puget Sound

When
collected.

1884
1884

From wliom roceivod.

Canfitdd
Dr. C. B. Kennoily
C B. R. Kennerly .

E. Samuels
J. S. Arnlieim
R. E.C.Stearns...
W. Drayton

Nature of speci-
men.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.

PLETHODON CEOCEATER Cope.

Proceed. Ac. Nat. Sci. Phila., 1867, p. 210, I. c, 1869, p. 100; Strauch,

Salam. p. 70 ; Bonleuger, Cat. Batr. Grad. Brit. Mus., ed. ii, 1882, p. 55.

The largest species of the genus, and one of the most ornamented of

the American salamanders.

In primary features this species is near the P. oregonensis Girard

having the attachment of the tongue along the median line quite nar-

row, and a very narrow free margin in front. The palatine teeth form

two long transverse separated arcs, which are directed more poste-

riorly at their median than exterior extremity, the latter extending far-

ther outside the outer margin of the inner nares than the transverse

diameter of the same. The tail is subcylindrical and slender; conr
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pressed and narrowed in section below. No prominent glandular ag-

glomerations or i)ores. Only three phalanges in the fourth toe.

Form of head peculiar. It is very broad, with straight converging

maxillary outlines and truncate muzzle; upper surface much narrowed
on muzzle; loreal regions plane, very oblique; can thus rostralis not

marked. Maxillary outline obliquely spread at and behind orbits,

where it is exceeded by the projecting margin of the mandible. Ante-

riorly, and at the end of the muzzle, it projects considerably beyond man-
dible. Muzzle truncate in profile; a slight emargination at middle of

premaxillary border, and a groove on each side of it on inferior pro-

jecting face of lip. Nares terminal, some distance above the angulation

of the lip, continued below in a groove, which bifurcates near lip mar-

gin ; the posterior line extending a short distance, the anterior to the

median emargination separating the anterior from the inferior plane of

the muzzle. E^^e large, not very prominent; its anterior canthus well

in front of middle of jaw, and separated one diameter from nostril and
1.5 from the other eye.

No fold across from angle to angle of mandible, but the gular, paro-

toid, and postorbital grooves well marked. Costal grooves indistinct;

]3. Skin everywhere very smooth.

Tail longer than head and body by the length of the mouth. Width
at curves of mandible 4.6 times in length to groin. Extremities slen-

der and long; when pressed to the sides the fingers extend to the heel.

Length of whole fore limb 2.75 times in length to groin. Inner finger

very suiall, half the length of the fourth; third longer than second.

Sole narrow ; longer than longest toes. Inner toe less than half the

fifth; third a trifle longer than fourth; second much longer than fifth.

Lower leg .75 thigh to groin.

Patches of parasphenoidal teeth, two in contact anteriorly, well

separated from palatines. All the teeth minute, numerous, acute

cylindro conic. Tongue with rather straight lateral and posterior out-

lines.

Color throughout pitchy black, fading into bright red orange below

;

limbs orange, a blackish cross band below the knee. A large red-

orange spot on each parotoid region, and four smaller, irregular, similar

spots on the body to base of tail on each side of and near the vertebral

line. A pair of orange spots at base of tail and a distant series on the

upper face of the tail.

Besides the type, a specimen of this species was obtained at Cape St.

Lucas, in Lower California, and I have seen one from near San Diego, at

the northern end of that peninsula. As the typical specimen was
found at Fort Tejon, Cal., the range of the species is extensive.
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Measurements, in inches.

In. Lin.

Length:

Measured along axis of body. 5 11

From snout to gape_ (on

front) 5

From snout to gular fold 8

From snout to aruipi t 1

Froiti snout to groin 2 5

From snout to center of anal

slit

Head

:

Width of bead

Width of tongue

Length of orbit

Distance between eyes an-

teriorly 3.

3

Distance between outer nos-

trils 2.3

4.5

(;.75

3. 7.^1

2.2

In. Lin.

Head—Continued.

Distance between inner nos-

trils 2

Tail:

Height of tail where highest 3

Breadth 2. 5

Limbs:

Free portion of longest fin-

ger 2.25

From elbow to tip of longest

finger 7. 25

Free portion of longest toe.. 2.75

From knee to tip of longest

tne 8. 5

Distance between outstretch-

ed toes 2 4.4

No. 4701; one specimen ; Fort Tejon, Oal.; John Xantas,

STEREOCHILUS Cope.

Character.—Tougue attacbed along tlie median line to the anterior

margin; toes 4-5; premaxillary bones coiifiaent, with a simple si)ine,

without fontauelle.

This genus is represented by but one species of the austroriparian dis-

trict of the nearctic region. It is evidently of aquatic habits, and is oi

larva-like proportions and appearance, but has the cranium fully de-

veloped and in some respects more solidly than its allies. In the only

skeleton I have examined the prefrontal is present on one side and

wanting on the other. The premaxillary bone is like that of Desmogna-

thus, while the tongue is slightly freer than in Plethodon, Tiie species

exhibits weak extremities. It is from southeast Georgia, and is quite

rare.

Costal plica3, 17; elongate, head narrow, width more thni. seven times to.

groin, more than twice to axilla; no canthus rostralis; tail compressed

from base, fiuned; small; pale yellow, brown lined S. marginatus.

STEREOCHILUS MARGINATUS Hallowell.

Pseudotriton marginatus Hallow., Proceed. Ac. Nat. Sci. Phila., 1856, p. 130.

Spelerpes marginatus Strauch, Salam., p. 83; Boulenger, Car. Batr. Grad. Brit. Mus.

ed. 11, 1882, p. 64.

This is a well-marked and peculiar species, and not nearly allied to

any other. Tlie head is more tliau usually elongate, witb projecting, Bat,

truncate muzzle. The general dimensions of the head are small ; the

interorbital space is narrow and nearly plane, its width between the an-

terior canthi of the orbits not quite 1.5 the longitudinal diameter of the
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eye. Both upper aud lower palpebrse are transparent, a feature pecu-

liar to this species.

The pores of the skiu are large and on all the upper surfaces closely

placrd; on the sides more distantly. Tlie mucous pores on the head are

distinct and large. They form a double series along the canthus ros-

trails, and a single one above tlie orbit, which turns round the latter be-

hind, and is cont'mued below it and along the side of the muzzle to the

nostril. A series of similar large pores extends along the middle of each

side, one a little in front of the median point of the intercostal spaces.

The tail is compressed from the base, and not elevated ; it carries a strong

free dermal border along the median line above on the distal two thirds;

a narrower dermal margin exists on the inferior distal half. The limbs

are short aird weak, but the digits are well developed. The posterior

extended forwards measures 4.5 intercostal intervals; the anterior

measures backwards 4J of the same, counting the axillar. The pha-

langes number on the posterior feet 1-2-3-3-2; on the anterior, 1-2-3-2;

the terminals are quite acuminate, especially behind, where in one indi-

vidual tliey have a slightly corneous sheath. There are 17 costal folds

and an axillar space. The tail is not ainiulate.

The rictus of the mouth measures nearly the diameter of the eye

behind it. The tongue is small and free all round, except at the anterior

margin and along the median line to the glossohyal pedicel. The

vomerine teeth extend behind the nares in two series, which are con-

vex posteriorly; they approach each other as though at an angle

directed anteriorly, and then suddenly curve backwards and form the

pterygoid series. These are more slender and more nearly approxi-

mated than in any other species, aud consist each of but one row of

teeth to the point where they begin to diverge ; i. e., near the posterior

I)art of the globe of the eye. They do not diverge widely and exhibit

but a few series of teeth.

f
I

' 2
4- S /

¥iG. 36. Stereochilus marginalus. No. 3907. Georgia; §.

The color is a delicate yellowish-brown, with numerous brown lines

interspersed, which form several dark bands along the side. A nar-

row dark line extends from the orbit to near the axilla. A narrow

yellow line, brown-bordered above and belosv, extends from axilla to

groin. The tail, belly, and gular region are closely brown- specked;

similar specks occur on the sides of the head behind. The ground color

of the belly is yellow.
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Axial measurements.

M.

From muzzle to anterior cauthiis eye 002

From muzzle to rictus oris 0044

From muzzle to axilla 012

From muzzle to groiu ^ 0412

From muzzle to posterior margiu vent 0446

From muzzle to end of tail „ 0/05

Length fore li mb , 006

Length fore-foot
.' 0025

Length hind limb 008

Length hind foot 004

Width between external nares 001

Width between internal nares 001

Width between canthas oris 004

Width between humeri at axilla „....- . 0027

Width between femora at groin 0035

This peculiar salaoiander is probably aquatic in its habits. This is

indicated by the compressed fin like tail and the transparent, palpe-

brse. It is quite elegant in its coloration. Nothing is known of its

habits, as it is as yet very rare in collections. Besides the type speci-

men of Hallowell in the Museum of the Academy Natural Sciences, 1

have only seen the following:

No. 3907; two specimens; Georgia; Dr. Joseph Jones.

GYRINOPHILUS Cope,

Proceed. Acad. Phila., 1869, p. 108.

Tongue supported only by the glossobyal pedicel, boletoid ; cranium

fully ossified, the premaxillary bones remaining distinct and embracing

a fontanelle. Digits entirely distinct, 4-5.

This genus is distinguished from Spelerpeson account of the marked

peculiarity of the premaxillary bone, in which it resembles Plethodon

rather than the first named. But one species is as yet known. It has

a superficial resemblance to the Spelerpes ruber, but differs in several

osteological peculiarities. Its nnsal bones are well separated, and the

prootic-squamosal crests are peculiar. The anterior or prootic crest Is

short, distinct, and curved inwards and backwards; that on the proxi-

mal extremity of the squamosal curves towards it, but leaves a consid-

erable interspace. This is occupied by two osseous processes, like two

teeth of a comb. In 8. ruber the anterior crest only is present, and

forms a rectangle, the anterior limb being transverse and the angle in-

wards. The nasal bones also are in contact across the premaxillary

spines.

The type of the genus remains for a more than usually long period in

the larval condition, and just before its metamorphosis is generally

identical in its osteological characters with the genus Necturus, except

in the absence of the intercalary bone, and the number of posterior

digits.



TFIE BATRACHIA OF NORTH AMERICA. 155

Costal piica3 IC. Head wide, Avidth less than seven times to groin, not over twice to

axilla; a strong canthus rostralis; tail rounded at the base, not finned; large;

nniforui purple-gray above. O. porphyriticus.

GYRINOPHILUS PORPHYRITICUS Green.*

Cope, Proceed., Ac. Phila., 18G9, p. 108

Salamandra porphyritica. Green, Contr. Maclut. Lye, i, 1827, p. 3, PI. 1, fig. 2.

Salamandm salmonea (Storer), Holbr., N. A. Herp., v, p. 33, PI. 8; De Kay, N. Y.

Faun., Rept., p. 76, PI. 16, fig. 39.

Triton porphyriticus, Holbr., I. c, p. 83, PI. 28.

Pneudomton salmoneus, Joum. Ac. Phila. (2), i, p. 287 ; Hallow., I. c, iv, p. 347.

AmhJystoma salinoneum, Dam. & Bibr., p. 110.

SpcJcrpes salmoneus, Stranch, Salam., p. 83.

Spelerpesf salmonea, Gray, Cat. Batr. Grad. Brit. Mns., ed. i, p. 46.

Spelerpesf porphyyitica, id., ihid.

Spelerpes liorpliynticufi, Bouleuger, Cat. Batr. Grad. Brit. Mus., ed. ii, 1882, p. 64.

This fine species of salamander lias an elongated and slender body,

mocli depressed tlironghout, with very litth^ constriction at the neck,

and the tail tapering very imperceptibly from the body. The skin is

smooth and very slippery, everywhere under the lens showing appproxi-

mated shallow pits, but no indication of glands. As nearly as can be

ascertained the pores of the head are as in Spelerpes ruber.

The head is flat, depressed, and rather wedge-shaped, the whole upper

part to the muzzle being nearly in one plane. The muzzle is promi-

nently and broadly truncate, though a little rounded. Tiie sides of the

head are abruptly oblique and also quite plane, the canthns rostralis

being very strongly marked as an angular ridge extending forward

outside the nostrils to the edge of the jaw, where it forms a slight

and obtuse projection. This ridge is further indicated by a light line

(alwaj^s present) from the anterior angles of the eye along its summit
to the margin of the jaw; the two nearly parallel. The nostrils send a

narrow furrow from their outer extremity down this ridge.

The lower edge of the upper jaw viewed from before is concave, being

bounded on each side by tlie ridge just mentioned. There is no well-

detined cirrus however. The side view of the lower edge of the upper

jaw is also concave. The upper jaw^ projects largely over the lower,

most so anteriorly.

The eyes are large and prominent, distant anteriorly about one and a

half lengths of the orbit ; the external nostrils one orbit length apart

;

the inner less than this. The latter are very minute. The tongue is

circular, entirely free, pedicellate, and greatly protractile.

The teeth are much as in Spelerpes ruber; the parasphenoidal bands
perhaps rather narrow.

The body is rather vermiform, being of equal size throughout, much
depressed, with a furrow^ from nape to above anus, where the tail rist;-

into a sharp ridge, which continues to the tip. There are sixteen distinct

" Plate 30, Hg. 6; 33; 34, fig8. 1-4; 35, fig. 6; 40, fig. 3; 48, lig. 13.
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costal furrows, excluding au axillary one, and five pelvic. Similar fur-

rows can be traced to the tip of the tail. The tail is quadrate at the

base, with rounded angles, broader than high, but becomes more and
more compressed to the tip. The limbs are feeble and widely separated.

The digits all distinct, but small ; the first rather rudimentary.

In alcohol mature individuals of smaller size are of a light brownish-

red on the back, the sides and beneath pale reddish-salmon color. The
sides of body and tail, however, and to a less extent the back, are closely

covered by a coarse, indistinct reticulation or net- work of rather dark

brown, showing the lighter ground color in the areolae, and conveying

the impression of rather oblong light spots. Tlie under parts are

generally immaculate, though large speciuiens are sometimes finely

sprinkled with dusky. There is always a light line from the eye along

the canthus to the edge of the upper jaw; those of opposite sides parallel.

With increasing age tlie reticulation of the sides becomes obscured

by the extension of tlie ground color of the back over the sides and the

fading out of the dark markings. There is, however, generally a dull

clouding of darker and a faint indication of the light spots, especially

on the lower part of the sides.

This species differs from Spelerpes ruber in many details of external

form—the more vermiform and depressed body ; more widely separated

fore and hind legs ; one more costal furrow 5 the more depressed, more

truncate, and broader liead; larger eyes; prominent ridge from eye con-

tinued to margin of upper jaw, etc., not to mention the difference in

coloration. To 8. r. flavissimus it is related by the protuberances on

the upper jaw on each side the muzzle, but these are less prominent. The

fifteen costal grooves and sharply defined blaciv spots without reticulation

on the sides distinguish the former.

A specimen from Georgia (471G) differs in a more slender shape, and

in having dark, horny tips to the digits, as in the aquatic Amblystomse,

as if having lived in a drier region than usual. There are only fifteen

costal grooves to be distinguished.

T"IG. 37. GyriiW2}hUusporphyriticus. No, 3374.

McasHrements of Xo. .3874a, in inches.

Length, measured along axis of

body .'

From snout to gape 40

From snout to gular fold 80

F'?om snout lo armpit 1. 15

Leugtli, etc.—Continued.

From snout to groin 3. 40

From snout to beliind anus 4. 10

From snout to end of tail 6. 50

Tail 2.40
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Head:

Width of head 55

Width of tongue 25

Length of orbit 20

Distance between eyes anteri-

orly 30

Distance between outer nostrils. . 24

Distance between iuuer nostrils. . 15

Body :

Circunifereuce of belly 1. 85

Distance between armpit and

groin 2.20

Tail

:

* Height of tail where highest.. . . 40

Breadth of tail where highest.. . 35

Liuibs

:

Free portion of longest tiuger.. . 14

From elbow to tip of lougest

tiuger , 45

Free portion of lougest toe IG

From knee to tip of longest toe. . 60

Distance between outstretched

toes 1.90

Height of body 51

Width (iO

There can be little doubt that, as Baird has suggested, this is the

Salamandra ijorphyritica of Green. The angulation and pale color of

tlie canthus rostralis is described accurately as well as the color of the

body. The large larva, 4 inches long, is only referable to this species.

The ChondroUis microstomus, which Holbrook and Hallowell have im-

agined to be Green's species, is 'not indicated by Green's description.

It is not so large, has not the canthus rostralis, the larva is very smali,

and the coloration is quite different. Green's figure represents it well,

though WidAmblystomajeffersonianum on the same plate is represented as

larger—a relation of size the reverse of what usually holds in nature.

This is the only one of our Eastern salamanders which attempts self-

defense. It snaps fiercely, but harmlessly, and throws its body into con-

tortions iff terrorem. It prefers the coolest localities throughout the

Alleghany mountain region, from New York to Alabama. It is aquatic,

bun prefers the still waters of swamps or springs to running streams.

It is common in the region whence Green procured it, while G. micro-

stomus is rare, if existing at all.

Gijrinophilas porpliyriticus Green.

KESERVE SEPJES.

Catalogue
uuLubur.

8JGG
i!874

3«i0
3817
3«52
3974
8260
3841
3878
3749

12705
3842
3!74
8812

471G
14468
11473
3869
3868
4716

No. of
spec.

Locality.

Carlisle, Pa
do

Cannonsbuigli, Pa ...

.

Foxburgh, Pa
Meadvilb,', Pa
Columbus; Ohio
Carlisle, Pa
Poxburgh, l*a

Upper jaiues River
Riceborongh, Ga
Lo9koutMoaiitaiu,Teuu
Adiroiuiacli, N. Y

When
collected.

1874

Columbia, S. C .

Abbeville, S. C

.

Carlisle, Pa
&
Meadville, Pa.

.

do
Upper Georgia

l^Iar. — , 1882

Erom wliom received.

Prof. S. E. Baird
do

Dr. .1. Greea
Prof. S. F. Baird
Profes.sor Williams.

.

Prof. L. Lesquereux.
Prof. S. F. Baird

do
do

W.K.Eoe
S. F. Baird
E. Samuels
Dr. George H. Moran,

U. S. A.
Dr. Barrett
Prof. S. F. Baird
(?)

Professor Williams
do

Dr. W. L. Jones

Nature of spec-
imen.

Alcdbolic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
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MANGULUS Cope.

Proceed. Ac. N;it. Sci. Pliila., 1869, DH-lOl ; Boulenger, Cat. Batr. Grad.

Brit. Mns., ed. ii, 1882, p. 75.

Tongue free all rouiul, boletoid. Toes 4-4. Parietal bones ossified,

and Avitboat foiitanelle. Premaxillaries coossified.

Tliis genus only differs from Spelerpes in tbe absence of a digit from

the biud foot, standing thus in tbe same relation to it that Hemidacty-

lium does to Plethodon. Its typical species was formerly referred to Ba-

trachoseps, but, besides the great difference in the tongue, the latter

has a parietal fontanelle and lacks the prefrontal bone. The latter

point is indicated by Eschscholtz in his atlas. In the present genus that

bone is present.

The two species as yet known have a limited distribution. They are

the smallest North American salamanders.

They are distinguished as follows:

Tail stout, compressed; body shorter by length of femur; black, sides light

speckled it/, reiui/er.

Tail slender, cyliudric; body longer; muzzle broader; yellowish, a dorso-lateral

brown baud M quadridigitatiia.

MANCULUS KEMIFER Cope. t

Eept. Peabody Ac, Salem, 1869, p. 84; Bouleuger, Cat. Batr. Grad. Brit.

Mus.,ed. II, 1882, p. 76.

In this small salamander the length to the fore limbs enters that be-

tween the limbs but little over twice, indicating a less slender forui than

in the 8. quadridigltatus of equal size. The head is an elongate oval,

its width entering the leugth to the groin nearly seven times. There

are sixteen costal folds, including the axillar, and these are continued

upwards to near a median dorsal groove. The tail is deep and flat and

marked with the lateral intermuscular grooves, besides a strong median

groove above. The latter gives way to a low fin on the distal half of

the tail.

The limbs are short and weak. The posterior extends forward over

six grooves and half an interspace, the anterior over five and one-half,

including the axillar. The fingers are slender; the interior on both

limbs quite short, though distinct.

The vomerine teeth are in the two usual series, which are more pos-

teriorly directed than is usual. The parasphenoid patches cease far be-

hind the first mentioned, and are in narrow, very convex brushes,

which are distinct from each other throughont their length. The tongue

is elongate oval.

The color is black above and dark brown below; the black extends

downwards and nearly meets round the neck below. The lower part
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of the sides of the head, body, aud basal third of tail are dusted fine

white dots.

Measureinents.

M.
Length, axial, from end of muzzle to rictus oris 00375

Length, axial, from end of muzzle to axilla 0086

Length, axial, from end of muzzle to groiu 027

Length, axial, from end of muzzle to eud of veut 03

Length, axial, from end of muzzle to end of tail 0,58

Length of fore limb 00575

Length of fore-foot 002

Length of hind limb 007

Length of hind foot 0028

Width of head .0038

Width of body 0032

Width of tail 002

Ouly one s])eciiiieii of this species has come uuder my observation.

It was found by 0. J. Maynard, of Salem, Mass., at Jacksonville,

Fla., in February, 18G9. It is preserved in the museum of the Pea-

body Academy of Sciences, which institution lent it to me lor determi-

nation.

From the form of the tail it is i)robably a more aquatic animal than

its congener ili. g?mcZr/Y//</ito^«.s, and if the specimen be an average one

it is not quite so diniinutive.

MANCULUS gUADRIDIGITATUS Holbr.*

Cope, Proceed. Ac. Pliila., 1869, p. 101; Bouleuger, Cat. Batr. Grad„

Brit. Mus., ed. ii, 1882, p. 75.

Salamamh-a quadridigitata, Holbr., N. A. Herp., V, p. 65, PI. 21.

Batraclioseps quadridigitatus, Baird, Jouru. Ac. Phila. (2), i, p. 287 ; Strauch, Salam.

p. 85; Gray, Cat. Batr. Grad. Brifc. Mus., ed. i, p. 42.

This interesting species is among the least, if not the very smallest, of

American salamanders. It is much like Spelerpes bilineatus iU general

appearance, but is still slenderer, and with longer digits.

I can see nothing distinctive in the head, except that the pedicel-

late tongue is very large, oval, elongated ellii^tical, nearly twice as

long as wide, and filling the interspace of t!ie Iowcj' jiw. The teeth

ai)pear as in S. hilineatus. The bead is narrower than in this species.

The body is cylindrical, depressed, with fifteen costal furrows; a six-

teenth would lie in the axilla, but can not be traced. The separation of

the limbs varies considerably
;
in the largest specimen the distance from

snout to axilla is contained nearly three and one-half times In that to

groin ; in others hardly 3 times.

The tail is slender, subquadrangular, and longer than the rest of the

animal.

Tiie digits are lengthened and slender; the longest toe contained
about two and one-half times in the distance from knee to tip. The inner

opiate 27, figs. 5-7; 35, fig. 12.
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toe is eiiLirely wauting, without a trace of it being left. There are thus

but four digits to each limb.

m
^ 4 '3 5

Fig. 38. Manculus quadridujitatus. No. 3904. Abbeville, S. C.
; f , ^.

The coloration resembles that of iS. biUneata. There is a broad red-

dish or browuish yellow dorsal stripe from head to eud of tail, bounded

oil each side b}^ a narrow dark line extending from the eye, fading

gradually off below. The sides are closely dotted or mottled with

brownish dots, the dark line referred to beiug merely a closer arrange-

ment of the dots. The under parts are whitish in ah^ohol, finely mot-

tled or dotted like the sides, but less closely and more iiidistiuguishably.

The median line of the belly is generally immaculate. There is almost

always a narrow light line on the side from the fore to hind legs.

The light dorsal stripe is generally more or less dotted with brownish,

sometimes with a tendency to a median stripe.

In one specimen the sides are distinctly dotted finely with white.

This species was referred to Batrachoseps of Bonaparte by Professor

Baird, without probably Laving seen the t^^pe of the latter, no doubt

on the faith of Bonaparte's erroneous description of the tongue of the

same. It is evident that the two species ought not to be regarded as

congeneric, since the B. attenuatus turns out to be more nearly allied

to Hemidactylium than to Spelerpes. '

The known range of this, one of the smallest of land vertebrates, is

from middle North Carolina to the border of Texas, including Florida,

Measurements, in mclies.

Length, uaeasnred along axis of

body

:

From snout to gape 11

From snout to gnlar fold 25

From snout to armpit 40

From snout to groin 1 17

From snout to behind anus 1 40

From snout to end of tail 3 30

Tail 1 ttO

Head

:

Width of head ir.

Width of tongue 10

Length of tongue 13

Length of orbit „ . „ 06

Head— Continued :

Distance between eyes anteriorly

Body : Circumference of belly

Tail:

Height of tail where highest...

Breadth of tail where highest..

Limbs:

Free portion of longest linger ..

P\'om elbow to tip of longest

finger

Free portion of longest too

From knee to tip of longest toe.

Distance between outstretched

toes

.09

.60

.15

.11

.05

.18

.08

.23

.72
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Manculus quadridigitatus Holbr.

161

Catalogue
number.

No. of
spec.

9337 3
3804 7

88G7 2
.3904 1

Locality.

Mandeville, La . .

.

Eiceborough, Ga

Abbeville, S. C

.

liinston, N. C-

.

When
collected.

Nov. 2,1876

From whom received.

G. Kohn
(?)

(?)

Prof. S. F. Baird
J.W. Milner

Nature of spec-
imen.

Alcoholic.
Do.
1)0.

Do.

SPELERPES Eafinesque.

Atlantic Journal, i, p. 23, 1832.

Spelerpes Gray, Cat. Brit. Mus. 1850, 43; Cope, Proceed. Ac. Pbila., 1869, p, 104;

Bouleuger, Cat. Batr. Grad. Brit. Mus., ed. ii, 1882, p. 60.

Cylindrosoma Tschudi, Nat. Syst. Batracliier Neucliatel, 1838.

Cylindrosoma et BoUtogJossa pars Dum6nl, Erp. G6b., ix.

Spelerpes et rseitdotriton Baird, Journ. Ac. Nat. Sci., i ; Hallowell, 1. c, iv.

The tongue free, except at the glossohyal support. Palatine and

parietal bones fully ossified; premaxillaries consolidated, and their

spines embracing a fontanelle. Teeth small. Toes 4-5.

This is a natural genus, and is abundantl}' represented by individ-

uals in the eastern district of the nearctic realm, and the Mexican of

the neotropical. Its digital characters only distinguish it from Man-
culus, and some of the Mexican species approach that genus in the

great reduction of the inner digit, which results from a diminution in

the number of phalanges. The consolidation of the premaxillaries—

a

marked character—appears very earl}^ in the developmental history of

such of the species as I have been able to study (8. ruber, 8. hUineaUis).

The Mexican species x)ass their metamorphoses soonest ; then such as

8. hilineat'us, and the 8. ruber remains longest a larva.

The characters of nine species of Spelerpes are given in the follow-

ing table. I know of none others, thinking that the genera (Edipus,

OEdipina, and Geotriton should be maintained as distinct. Of these

species four only inhabit the nearctic realm, and five are fount! in the

Tierra Templada of Mexico, on the eastern side of the plateau. The
nearctic species are all confined to the eastern region, the genus differ-

ing in its range from Plethodon in not extending to the Pacific region.

The largest species of the Spelerpes is the 8. bellii of Mexico, which
among salamanders is only exceeded in dimensions by the Ghondrotus

teneJ)rosus. The largest species of North America is the 8. ruber. The
sjiecies of this genus display more brilliant colors than any other of the

family, yellow and red being the usual ones.

I. Vomeriue teeth not continued back to parasphenoid patches, extended outwardly

beyond nares.

a. Costal folds 11-12; tail cyliudric ; inner toes rudimental.

PlicjB 12; extremities of inner toes free ; others short, thick, subequal ; a

canthus rostralis; muzzle truncate; vomeriue series in contact ; lead-col-

ored, usually with two dorsal series of red spots ; largest S. hellii.

1951—Bull. 34 11
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PlicuB 12 ; inner toe and joint distinct, otiier toes well developed, cylindric;

width bead 5 to 6 times, and length head to axilla, 2.5 to 3 times, to groin
;

tail generally more elongate ; black ; sides, tail, and often back, gray

varied ; larger *'. leprosus.

PlicfB 11 ; inner toe not distinct ; other toes very short, margined ; width of

head 4| to axilla, 1.3 to groin ; tail short; black, unspotted; medium.

S. ceplialicits.

II. Vomerine teeth not continued posteriorly to the parasphenoid patches, nor exte-

riorly to bej^oud the nares.

a. Tail round ; costal grooves 11-12
;
inner toes rudimental.

Plicfe 11 (without inguinal) ; width of head 4.5; length to axilla 2f times in

length to groin ; tail rather short ; toes very short ; upper lip more or less

truncate and augulato - S. chirophrus.

aa. Tail subround; costal grooves 21 ; inner toes minute.

Width of head near one-seventh, length to axilla .33 of length to groin ; limbs

short ; tail thick at base; brown, with a dark lateral band on each side;

small S. tnultiplicatus.

aaa. Tail compressed; costal grooves 13-14 ; inner toes distinct.

PlicjB l^sually 14; width of head less than one-sixth to groin ; head to axilla

well over .33 of the same ; body longer, tail not keeled above proximaliy,

comparatively short ; vomerine series turned obliquely backwards; yel-

low, with two latero-dorsal black bands ; tail dark laterally ; belly yel-

low, immaculate ; small S. bilincatus.

Plicaj, 13 ; width of head equal one-sixth length to groiu ; muzzle to axilla

more than one-third the same ; tail long-keeled above
;
yellow, sides

many black-spotted, a median dorsal series of spots; tail yellow, black-

barred; belly immaculate ; larger S. longicaudus.

PlicPB 13 ; width of head greater than one-sixth length to groiu
;
from

muzzle to axilla considerably more than .33 length to groin ; tail long-

keeled above
;
yellow, with three black bauds ; tail black, yellow-barred

;

belly mottled; larger S. gutiMinealu8.

III. Vomerine series of teeth continuous posteriorly with the parasphenoid brushes,

and originating behind nares.

Costal plicaj 15-1 C; head wide, not more than seven times to groiu, not

more than twice to axilla ; no canthus rostralis ; tail rounded at base,

not finned ; large ; vermilion red, black or brown spotted S. ruber.

SPELERPES MULTIPLICATUS Cope.

Proc. Ac. Phila., 18G9, p. 106; Boulenger, Cat. Batr. Grad. Brit. Mus., ed.

u, 1882, p. 67.

This small species resembles Iq general proportions Hemidactyliuni

scutatum. It is well characterized in this genus by its numerous costal

plicne and thickened, scarcely compressed tail.

The width of the head enters the length to the groin C.75 times; the

length to axilla enters thrice. The hind limb, extended, i)asses six in-

tervals from the groin ; the foot is wide and the toes short, especially

the inner and outer; the inner has but one minute joint free. The
same may be said of the anterior digits. The tail is compressed a little

and considerably thickened; in the smallest specimen the terminal .75

above and .33 below are keeled; in others the superior keel is more

distal.
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Upper lip moderately triiucate, with iiifranareal angles, aud in one,

riidimeutal cirri. The muzzle is rather thick and short, the head flat;

in one smaller specimen the former is a little longer than in the others

and the width of the head relatively less. The vomerine teeth form

short series, each rather suddenly bent backwards; the pterygoid two

narrow patches not approaching the vomerines, the relations in this

respect being as in S. hilineatus.

The color in four specimens is an unspotted brown, the inferior sur-

faces paler, especially the gular region. In the smaller specimen above

mentioned, which seems to constitute a variety, the brown color forms

a broad dorsal band with dark points; the sides are of a pinkish gray,

aud the under surfaces light yellow.

e 7

4 s

v Fig. 39. Spclcrpes tnulti%ilicatus. 'S^o. 4038. Eed Eiver, Ark. ; ?, ^.

Measurements of the largest specimen on the axis of the bodtj.

Inches.

Length from muzzle to orbit 05

Length from muzzle to rictus 12

Length from muzzle to axilla . 425

Length from muzzle to groin 1.53

Length from muzzle to end of tail , 3.24

Length of fore limb 233

Length of fore-foot 08

Length of hind limb 29

Length of hind foot 133

Width of head at anterior angle orbits 1

Width of head at rictus , 22

Width of body at sacrum 15

The form of this species would indicate it to be terrestrial in its hab-

its. Of its geographical range we have as yet little information, except

that it belongs to the southern central region of the continent. Profes-

sor Cragin sent me a specimen which was taken in southern Kansas,
and the types were found as below stated.

No. 4038; 5 specimens; Eed Eiver, Arkansas; Dr. L. A. Edwards.

SPELERPES BILINEATUS Green.*

Baird, Journ. Ac. Phila. (2), i, p. 287 ; Cope, Proc. Ac. Phila., 1869, p. 107

;

Strauch, Salam., p. 82; Cope, Amer. Nat. iv, p. 401 ; Gray, Cat. Batr.

Grad. Brit. Mus., ed. i, p. 44; liallowell, Journ. Ac. Phila. (2), iv,

p. 346; Boulengcr, Cat. Batr, Grad. Bri^. Mas., ed. ii, 1882, p. 66.

Salamandra Mlineata Green, Journ. Ac. Phila., i, p. 352; Holbr., N. A. Herp., v, p. 55,

PI. 16; Do Kay, N. Y. Faun. Kept., p. 79, PI. 23, fig. 67.

* Plate 28, figs. 4-6.
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Salamandra flavissima Harlau, Amer. Journ., 1826, p. 286.

Salamandra drrigcra Greeu, Journ. Ac. Pbila., iv, p. 253; Holbr., I. c, p. 53, PL 15,

Spelerpes cirrigous Baird, I. c. ; Straucli, ?. c. ; Gray, Cat. Batr. Gracl. Brit. Mus., ed.

I, p. 44.

Bolitoglossa hiUveata Diini. & Bibr., p. 9L

In describing this species I have selected specimens from New Jersey

as most lilie the type of Dr. Green from the same State. These are

before me, bnt are in rather indifferent iDreservatiou.

The general characters of the group as described under S. longicauda

aiDply equally here. The chief differences of form appear to consist in

a rather narrower head, a more elongate body, and perhaps proiior-

tionally more slender digits. There are usually fourteen costal furrows

between the limbs ; a fifteenth falling over the insertion of the fore-legs,

and in some specimens possibly in the axilla. The distance from snout

to axilla is contained about 2| times in that to the groin.

There is only a slight obtuseness of the lip on each side of the muzzle

to represent the cirrous appendage of the larva, which is sometimes

persistent, thus presenting the characters of the supposed species 8.

cirrigera.

This species is of a clear yellow ; the back with a tinge of brown on

it, and this bordered on each side by a dark-brown line ; sometimes

very continuous, sometimes slightly broken here and there, beginning

at the eye ; sometimes at the muzzle and running through the eye.

The space between the lines is finely sprinkled with brown or black,

sometimes only appreciable under a lens, sometimes more distinct. In

most specimens the larger spots are aggregated into a narrow median

or dorsal series extending to the tail; the spots on the line sometimes

X^artially or entirely confluent. The under parts are always entirely

immaculate citron yellow. The sides are very minutely dotted with

blackish below the lateral stripe; in nearly all the specimens from

Orange only distinguishable under the lens, and imparting a slight

dusky shade. The amount of dotting here on the side is scarcely

greater than that on the back.

In j)erhaps the greater number of specimens the mottling of the sides

is greater tliau as described, making a broad lateral bacd, sometimes

fading gradually out of the dorsal surface, and fading out along the

belly, sometimes leaving the lower edge of the dorsal stripe well

marked ; occasionally the whole sides are almost as dark as the lateral

stripe. There is a row of i)ores on the upper part of the sides, one to

each interspace between the costal furrows. These show in the dusky

sides as a line of whitish spots, as they do in S. guttoUneata. This may
be owing in both either to the transparency of the epidermis or to the

actual presence of spots of white around these pores.

This species bears a close resemblance to Desmognathus ochrophcea in

some of its conditions of coloration. The latter may be always dis-

tinguished independently of the generic characters, by the broad light?
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generally dark bordered liue which passes from the eye posteriorly

obliquely to behind the angle of the jaws; and by the absence of yellow

on the belly.

In the large series of specimens before me are some specimens (4735)

from the vicinity of Lake Oquassa, which appear distinct from any

others in the collection. They have more the general appearance of

Desmognathus, though truly Spelerpes. The muzzle is rather longer

and considerably higher at the end ; the protuberance of the lip on the

side of muzzle larger. The side of the head anterior to the eyes is

much pitted with pores, scarcely appreciable in the others. The colors

are darker ; the dorsal stripe browner ; and the mottling of the sides en-

croaches on the belly. The chin is quite conspicuously mottled. These

differences mark a variety which Baird records in his MS. under the

name of iS. b. horealis.

A few specimens have but thirteen costal folds, and one from Georgia

(4737) has that number on one side and fourteen on the other. Those with

the fewer plicas have usually shorter bodies. This is particularly the

case with three specimens (3748) from Georgia, where the width of the

head enters the length to the groin but little over five times. The sides

are in this variety dusky, with a series of white puncta below the lat-

eral band. The dorsal region and top of the head are abundantly punc-

tate ; sides of tail uniform black ; belly immaculate. This variety con-

nects with the ^. bilineata, the ISalamandra cirrigera of Green. The fol-

lowing description is taken from Green's type in the Museum of the

Smithsonian Institution (No. 4743).

The head is depressed and anterior to the eyes. The sides, instead

of tapering to a truncated muzzle, are nearly parallel to the truncate but

rounded muzzle. This squareness is produced by the development of

the protuberances of the upper lips on each side the muzzle, which, al-

though partially indicated in other species, here attain their maximum
of growth, becoming cirri, which are cylindrical and a little knobbed

at the ends, extending downwards past the lower jaw. They are about

as long as the outer finger, or .05 of an inch in length. The appearance

presented is not unlike that of the muzzle of a walrus or morse. The
narrow groove extending from the outer edge of the external uares

passes all the way down the antero-external surface of the cirri.

There are but thirteen costal grooves, including an indistinct one in the

groin. A fourteenth, if present, would fall above the insertion of the

fore-leg. The distance from muzzle to axilla is contained only about

two and a half times in that to the groin.

The tail, as in other species, is slender and compressed, longer than

the rest of the animal.

The digits are unusually long and very slender, considerably longer

than in var. S. b. bilineatus. The limbs are also well developed.

The color is much the same as in s. b. bilineatus—yellowish, with a well,

defined line of black on each side the back, the intermediate space
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dotted with rather large aud distiuct spots of blackish without definite

arraugement. The sides are obscurely marbled with dusky. The uu,

der parts appear to be immaculate, except some indistinct marbling on

the chin.

Although the form which presents this singular character is not typ-

ical of the species, I do not consider it to be referable to any other.

Besides the original two speciuieus of Green, I have seen three others

bearing cirri, which I took with two non-cirrigerous ones on the slope of

the Black Mountains of North Carolina. These specimens are otherwise

of typical character.

The cirrus is a larval character retained, which, were it i)ermauent,

would be of generic value; but it is not so, and in this case an individ-

ual feature only. The same peculiarity I have observed in two speci-

mens of A', chiroptenis sent by Sumichrast from Mexico, and in speci-

mens of 8. longicaudus and *S'. guttolincatus from the United States.

The other characters of this variety, though marked, are modified in

various intermediate degrees in individuals from various, especially

southern, localities. The form of the tail is just as in the typical variety,

though Holbrook has stated them to diifer.

This species is very abundant in Pennsylvania, antl extends its range^

with decreasing numbers, to Maine. It differs in its habits from the

S. longicaudus in being to a great extent a water animal, and less fre-

quently found under bark and stones. It is only in shallow, stony

brooks that it occurs, however, and can not be called aquatic in the

sense in which the Tritons are. It is very active, and wriggles and

runs from the pursuer in the same manner as, and generally in company
with, the Desmognathus fusca. It is one of those species whose meta-

morphoses are prolonged and which remains in the larval state until

nearly grown.

This species appears to be the one to which must be referred the

t ^ M
I14 3 5

Fig. 40. Spelerpes MUncatus Green. 1^0.4456, Gloucester, Md. Twice natural size.

specimens named by Ilolhrook, SaUmiandrahaldemani, which came from

Pennsylvania. The yellow-belly and distributed dorsal spots resemble

varieties of this species rather than any other.
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Measurements of No. 3924, in inches.

Length, measured along axis of body

From snout to fape .. ...... 1-^

From snout to gular fold

From snout to armpit

.30

.47

From snout to groin

From snout to behind anus

From snout to end of tail

Tail

1.30

1.50

3.10

1 m
Head-

Width of head 90

Leno-th of orbit 10

Distance between eyes anteriorly

Distance between outer nostrils

Body:

Circumference of belly

.12

.12

.75

Body—Continued.

Distance between armpit and

groin 88

Tail

:

Height of tail where highest. .. . 15

Breadth of tail where highest. . • 12

Limbs

:

Free portion of longest finger.. . 05

From elbow to tip of longest

finger 15

Free portion of longest toe 08

From knee to tip of longest toe. . 26

Distance between outstretched.

toes 79

Measurements of No. 4734, in inches.

Length, measured along axis of body

:

From snout to gape 12

From snout to gularfold 29

From snout to armpit 45

From snout to groin 1 . 08

From snout to behind anus 1.27

From snout to end of tail 2. 97

Tail 1.70

Head:

Width of head 20

Length of orbit 09

Distance between eyes anteriorly . 10

Body: Circumference of belly 60

Tail : Height of tail where highest. . 15

Limbs :

Free portion of longest finger.. .07

From elbow to tip of longest

fi uger , 25

Free portion of longest toe 11

From knee to tip of longest toe. .27

Distance between outstretched

toes 87

Spelerpes hiUneatus Green.

Catalogue
number.

3738
8842
8833
3718
4736
4737
3745
3740
3744
3748
3719
4735
9463
3746
3737
8832

13425
13714
13710
13711
13712
13713
3798

13329
3736

14456
14457
3729

No. of
spec.

Locality.

Western Pennsylvania

.

Cincinnati, Ohio
do ...

Meadville, Pa
Micanopy, Fla
Bermuda
Westport, N.T
Esses County, N. Y . .

.

Columbus, Pa
Iliceborough, Ga
Meadville, Pa
Micanopy, ria
Milledgeville, Ga
Carlisle, Pa
Coxsackie, N. Y
Cincinnati, Ohio
Garrison's, N. Y
Auburn, Me

do
do
do
do

Abbeville, S. C
Wa-shington, D. C
Madrid, N". Y
Gloucester, Md.
Abbeville, S. C
Wilmington, Del

When
collected.

June, 1876

1883
1883
1883
1833
1883

'1883'

Troiu whom received.

Dr. J. Green
J. N. B. Scarborough .

.

do
Williams
Dr.T.H.Bean
J. H. Darrell
Prof. S. F. Baird

do
......do

Williams
Dr.T.H.Bean
Kumlien & Bean
Prof. S. F. Baird

do
J. N. B. Scarborougli
T. Rooseveldt
G.P.Morrill

do
do
do
do ,

B. Barratt.
George Shoemaker,
(?)

(?)

(?)

Dr. Bache

.

Nature of speci-
men.

Alcoholic type.
Alcoholic.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
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Sjjelcrpcs hilineatus Green—ContiuuetT.

Catalogue No. of
number. spec.

3752 1

3753 1

3751 C

3717 5
3741 1

372G 10
3721 GO
3742 1

3725 2
4719 7

3728 2

3747 2

Locality.

Nicbols.N.Y
Meredith Bridge, N. H..
Glouce.ster, Va ,

Clarke County, Va
Columbus, Oliio

Salem, N.C
Upper James Kiver, Va.
Anderson, S. C
Abbeville, S. C
Georgia
Cleveland, Ohio
Kacine, Wis

When
collected.

From whom received.

R.Howeil
S.r.Baird
Kev. C. Mann
C.B. E. Kenoerly
L. Lesqueroux...
J. T. Lineback...
S.F.Baird
Mrs. Daniel
Dr. .J. B. Barratt.
Dr. W.L. Jones .

Dr. Kirtland ,

E. Kenuicott

Nature of speci-
men.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Var. BoREALis.—No. 4735 ; nine specimens; Kenebajjo Lake, Oquassa,

Me., 1852; Dr. G. Girard; alcoholic.

Form GiRRiGERA.— No. 4734; two specimens; Southern States (La.l);

Dr. F. Bache; alcoholic.

SPELEEPES LONGICAUDUS Green.

(Plate 28, figs. 1-3; 35, fig. 11.)

Baircl, Jouru. Ac. Pbila. (2) i, p. 287; Cope, Proc. Ac.Phila., 1869, p. 107j

Straucli, Salam., p. 82; Gray, Cat. Batr. Grad. Brit. Mus., od. i, p. 43;

Hallowell, Journ. Ac. Phila., iv, j). 345; Bouleuger, Cat. Batr. Grad.

Brit. Mus,, ed. ii, 1882, p. 64.

Salamandra Jongicauda Green, Jouru. Ac. Phila., i, p. 351; ITolbr., N. A. Herp., v, p.

61, PI. 19; De Kay, N. Y. Faun., Eept., p. 78, PI. 17, fig. 41.

Spelerpes Jitci/uga Rafiu., Atlant. Jouru. i, 1832, p. 22 (fide Baird).

Cylindrosoma Jongicauda Tscliudi, Batr., p. 93.

Cylindrosoma longlcaudatum Duui. & Bibr., p. 78.

This species is slender and elongated; the head flattened and much
depressed; the body depressed; the tail compressed from the base, and
considerably longer than the rest of the animal.

The surface of the skin, though smooth, shows everywhere shallow

pits under the microscope, and closely agglomerated granules, the ends

of glands, which probably secrete a milky juice. I have not made out

any satisfactory indications of patches of pores on top of the head,

although there are some on the chin.

The head is flattened, though not wedge-shaped, quite plane above, and
twice as wide as deep. It is longer than wide, the upper jaw overlapping

the lower, especially anteriorly; the muzzle is triaugular, broadly trun-

cated anteriorly. There is a slight swelling in the upper lip on each side

of the muzzle, imparting an emarginated or concave api^earauce to the

front view of the mouth, and a concavity to the lateral outline, which
posteriorly passes into a convex curve. There is a slight narrowing of

the lower jaw to fit into the emargination just referred to.

The tongue is elliptical, rather longer than wide, inserted on the up-

per part of the extremity of a protractile pedecil ; it has no other attach-

ment w^hatever. The palatine teeth form a short arc which begins be-
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liiud and on a Hue with the inner border of inner iiares, and curves in-

wards and backwards for a short distance. The paraspbenoid teeth

begiu a short distance behind their termination (with a decided interval,

however), and form in patches, in contact along the median line.

The body is elongated, the distance from snout to axilla contained 2§

times in that to the groin. There are twelve lateral costal grooves; the

posterior bifurcated above and anterior to the groin. If the furrow here

be counted there would be thirteen grooves. The anterior is one inter-

space distant from the axilla.

The tail is very long, generally 1^ times longer than the rest of the

animal. It is much compressed from the base to the much-attenuated

ti]), but IS nowhere as high as the body.

The limbs are much developed; the digits lengthened, narrow, linear,

cylindrical, depressed, and swollen slightly into bulbs at the ends.

There is no basal connecting membrane. The third and fourth toes are

longest, the latter perhaps longer of the two; the second and fifth are

nearly equal. The first finger and toe are very short, though not rudi-

mentary.

a
ir\

G

4 5
Pig. 41. Spelerpcs longicaudus. No. 4085, Lancaster, Obio; \.

The ground color of this species is of a clear bright yellow, paler be-

neath, the back and sides irregularly sprinkled with black specks look-

ing like grains of rather coarse gunpowder. These are generally (but

not always) more thickly crowded along the sides, sometimes almost

forming a distinct spotted baud on the sides of the tail; these black

spots are generally aggregated into a series of vertical bands. In

younger specimens, and many older ones, the spots above are arranged

in three rather irregular lines, one median and two lateral larger ones.

The muzzle and entire under parts are immaculate.

In old individuals there is sometimes a suffusion of reddish-brown

among the spots on the sides, obscuring their outlines. The shade of

yellow varies sometimes to a reddish tinge. Sometimes the black spots

on the sides are arranged in a somewhat reticulated manner.

This beautiful animal is not very active in its habits, and is almost

always found in rocky ground and in fissures and caves in cliffs. I

have never seen it in the water. It was described by Eafinesque from

a specimen from a cavern in Kentucky. Its distribution is throughout

the middle latitudes, rather representing the S. guttolmeatus of the far

Southern States.

I have recorded a specimen of this species from Tennessee (American
Naturalist, 1871, p. 401), in which the balancers were persistent, as in

the cirrigera form of iSpeler]}cs hilincatus.
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Measurements of

Lengtb,measarecl along axis of body:

From snout to gape 22

From snout to gular fold 50

From snout to armpit 75

From snout to groin 2.08

From snout to behind anus 2. 35

From snout to end of tail 5. 05

Tail 2.70

Head:
Width of bead 33

Width of tongue 15

Length of tongue 22

Length of orbit 15

Distance between eyes anteriorly . 20

Distance between outer nostrils . 15

Distance between inner nostrils . 10

No. 3716, in inches.

Body:

Circumference of belly 1. 10

Distance between armpit and
groin 1.35

Tail

:

Height of tail where highest.. . . 25

Breadth of tail where highest . . .19

Limbs:

Free portion of longest finger ..

From elbow to tip of longest

finger

Free portion of longest toe 15

From knee to tip of longest toe . 51

Distance between outstretched

toes 1.65

11

40

Spelerpes longicaudus Green.

Catalogue No. of
number. spec.

8842 2

3735 1

3732 3

88-tG 1
8821 1

8803 1

8826 1

3860 2
4085 3
11456 1

14447 1

3716 5
3730 1

3731 3
3739 3

Locality.

CinciDnati, Ohio
Columbus, Ohio
Meadville, Pa
Oincinnafi, Ohio..
Union County, Tenn
Augnst.'i, Ga
Franklin County, Tenn .

Pittsburgh, Pa .'

Lancaster, Ohio
Carlisle, Pa
Wytheville, Va
Cailisle, Pa
Highland County, Ohio .

West Northfleld', 111....
Southern Illinois

Washington, D. C

When
collected.

From whom received.

J. N. B. Scarborough...

Willlania
J. N. U. Scarborough..

do
William Phillips
J. N. 15. Scarborough..

1885
1849

Professor Losquereux .

.

Col. M. McDonald.
S. F. liaird

Matthews
II. Kennioott

do
Dr. E. E. Gait

Nature of speci-
men.

klcobolic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

SPELERPES GUTTOLINEATUS Holbrook.

Baird, Journ. Ac, Phila. (2), i, p. 287; Cope, Proc. Ac. Phila., 1869, p.

107 ; Strauch, Salam., p. 82; Graj', Cat. Batr. Grad. Brit. Mus., cd. i,

p. 45; Hallow., Journ. Ac. Phila., iv, 346; Boulenger, Cat. Batr.

Grad. Brit. Mus., ed. ii, 1882, p. 65.

Salamandra guttolincata Holbr,, N. A. Herp., v, p. 29, PI. 7.

Cylindrosoma guttoUneatum Dum. &Bibr., p. 79.

This species iu its general proportions, sliape, etc., is very similar to

iS. longicaudus. It appears to be ratlier stouter, and the head a little

broader. The eyes are larger, the toes shorter, etc. Tiie protuberances

of the upper lip are rather larger, which gives a more emarginated out-

line to tbe jaw when viewed from before.

There are thirteen well-marlvcd costal grooves, a fourteenth falling

just above the insertion of the arm. The most posterior falls in the

groin.

This species is of a brownish-yellow above, beginning at the muzzle,

including the upper eyelids and extending to the tip of the tail. On
the back it occupies nearly one-third the circumference of the body. It
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is divided centrally by a longitudinal dark brown line, beginning as a

few dots, on the top of the head, then uniting into a continuous stripe,

which extends to the rumi), and is a little narrower than, or about equal

to, the two light stripes into which it divides the color of the back.

The light dorsal stripe is bordered on each side by a continuous dark

stripe well defined on the upper edge. The under parts are yellowish

in alcohol, distinctly mottled or vermiculated with brown in about

equal proportions. In the present specimen there is no distinct light

line below the brown of the sides, which breaks up gradually below,

passing into the reticulation described. There is a single light spot in

the darkest part of the sides, one to each intercostal section. The sides

of the tail are dark brown, with vertical light bars analogous with the

white spots just described.

In other specimens the dark brown which borders the yellowish of

the back is sharply defined on its lower margin, also forming a con-

tinuous line of variable diameter, with a series of white spots, one to

each space, between the costal furrows. Below this again is another

continuous, quite well-defined light stripe, after which succeeds the

mottling described. In this case there are three black stripes, one

median dorsal, and two lateral; and four light stripes, two median, of a

brownish-yellow color, and two lateral, whitish in alcohol.

The comparison of form has already been made with S. longlcaudus.

The color differs essentially in the vermiculation, with brown beneath,

instead of being perfectly immaculate. If the varieties of 8. lonrjicandus

having three series of dorsal dots had these united into continuous

stripes there would be some resemblance to the present species. Such

is, however, never the case. The tail, instead of being yellow, with

narrow vertical dark lines, is dark, with narrow vertical light ones.

I have found a cirrigerous form of this species in North Carolina.

^ if
3 4- . • «». g

Fig. 42. Spelerpcs guttolincatus. No. 3723. Eutaw, Ala.
; }

Mcasurcmcuis

Leiigt]i, measured alonj^ axis of

body:

From suout 1 gape

From snout to gular fold .

From snout to armpit

From snout to groin 1,

From snout to behind anus 2,

From snout to end of tail 5

Tail 3

Head

:

Width of bead

Length of orbit

Distance between eyes anteriorly

of No. 3723, in inches.

Body :

Circumference of belly

21 Distance between armpit and
no groin
"5 Tail: Height of tail where highest.

90 Limbs

:

.25 Free portion of longest finger..

.25 From elbow to tip of longest

.00 finger

Free portion of longest toe

. 32 Fromkneeto tip of longest toe.

.

. 15 i Distance between outstretched

. 19
i toes

.90

1.18

.20

.09

.39

.13

.49

1.35
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Spelerjics gnllolinvaius Holbr.

Cata-
logue
num-
ber.

3723
3727
3749
4733
3734
5720
3733

Eo.of
spec.

Sex
and age.

Larva.

Localitv.

Eutaw, Ala
Salem, N. C
Riceborougli, Ga.
Abbeville, S.U...
Mississippi
Anderson, S. C. ...

New Madrid. Mo

When col-

lected.
From whom received.

Professor Winebell
I. T. Linebacli
Dr. Jones
Dr. Barratt
Colonel Wailes
Mrs. Daniels
E. Kennicott

Nature of
specimen.

This species was found abundantly by the writer in the upper valley

of the French Broad Eiver, in North Carolina, at an elevation of 2,500

feet above the sea. Dr. A. K. Fisher, of the U. S. Agricultural bureau,

also found this species ia Virginia, only eight miles south of Washing,

ton, D. C, a most remarkable extension of its range.

The specimen recorded in Dr. Yarrow's check-list as from Lan-

caster, Ohio, belongs to the S. longicaudus.

SPELERPES EUBER DaTidin.

(Pliitcs 29, 30, figs. 1-5; 31, figs. 1-5; 32, figs. 1-3; 35, figs. 7-10; 40, figs. 1,2; 45, fig.

6; 48, fig. 16.)

Cope, Proceed. Ac., Pbila., 1869, p. 107; Straiich, Salam., ]i. 83 ; Bou-

leuger. Cat. Batr. Grad. Brit. Mus., ed. ii, 1882, p. 62.

Salamandra rubra Daud., Kept., viii, p. 227, PI. 92, fig. 2 ; Holbr., N. A. Herp., v,

p. 35, Pi. 9 ; De Kay, N. Y. Fauu. Eept., p. 80, PL 17, fig. 43.

Salamandra maculata Green, Journ. Ac. Phila., i, p. 350.

Salamandra subfusca Green, I. c, p. 351.

Salamandra rubriventris Green, I. c, p. 353 (nee. Daud.).

Fsendotrilon subfuscus Tscliudi, Batr., p. 95.

Pseudotrlton ruber Baird, Journ, Ac. Phila. (2), i, p. 286 ; Hallowell, I. c, IV., ]). 347.

Spelerpcs rubra Gray, Cat. Batr. Grad. Brit. Mus., ed. i, p. 45.

BolUofjlossa rubra Dum. & Bibr., p. 89, PI. 93, fig. 2.

Pseudotrlton flavissimus Hallo^v., Proc. Ac. Pbila., 1856, p. 130.

Larva:

Siren opcrculata Pal. de Bean v., Amer. Pbil. Trans., iv, p. 279, PI. — , fig. 3.

Proteus neoecesarcanus Green, I. c, j). 358.

The form of this species varies with its age, the very old ones being

nearly as stout as Amhystoma punctatum ; more so than A. opacum. The
more immature, however, are rather slender.

The skin is perfectly smooth and lustrous. There are no indications of

glands secreting a milky juice, as in Amblystoma, but the skin is every-

where beset with shallow x)its, closely set. The eye is encircled by a

series of pores. These extend anterior to those on the side of the head
to tlie nostrils, and are more crowded. The lower edge of the lower

jaw is encircled by a single series of pores, and there are two other

series, nearly straight, which start from the point of the chin and diverge

backwards.
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The head is depressed, triaugular, almost wedgesliaped viewed lat-

erally, and rather pointed ; more truncate iu the young. The upper jaw
is projecting and overlaps the lower. The gnpe is about straight. The
end of the upper jaw is flattened obliquely a little, visible only from be-

low. The nostrils are very small, placed more laterally than superiorly,

and a little below the anterior end of the rounded canthus rostralis,

The eyes are directed antero-laterall}", so that the lines of the uj^per eye-

lids would intersect before reaching the tip of the nose.

There is only a slight constriction at the nech, the entire animal from

head to rump being nearly of the same diameter, and the body passes

insensibly into the tail. This is quadrate or nearly square at the base

(with rounded corners), but becomes more and more compressed to the

pointed tip. The dorsal surface of the tail rises into an acute ridge for

the posterior two thirds, the ventral for one-third. There are fifteen

costal grooves, including one in the groin. If continued to the axilla

there would be sixteen, but there is no distinct axillary one. The verti-

cal grooves of the tail are distinct at the base of the tail, but soon become
indistinct.

As stated, old specimens have a proportionally larger body than

younger.

The limbs are all very weak ; the digits feeble. The third finger is

longest, then the second, fourth, and ffrst. The third and fourth toes

are nearly equal, then the second. The first digits are quite rudiment-

ary, especially the first toe. The younger specimens appear to have
proportionally longer digits and more slender limbs.

The tongue is a nearly circular disk, entirely free, supported on a
slender pedicel like a mushroom, and capable of being extended beyond
the mouth. The palatine teeth are transverse, just behind the nostrils

(by one diameter), and form an abrupt rectangle with each of the series

on the parasphenoid bone, which widen behind and leave a free chan-
nel down the median line. This free space anteriorly is as wide as the

diameter of the inner nares, but like the patches of teeth widens a lit-

tle behind. The space is encroached upon by the plates of parasphe-
noid teeth with age.

The inner nostrils are minute, about transversely elleptical and con-

tinuous, with a well-defined narrow groove running out to the margin
of the jaw. They are situated about opposite the center of the trans-

verse portion of the teeth, the length of which may be about three times
as great as the major axis of the nostrils.

The colors of the younger specimens of this species in alcohol are a
pale salmon-yellow, lighter beneath ; the back and upper part of the
sides sprinkled irregularly and thickly with sharply-defined blackish
spots, looking like grains of coarse gunpowder. These spots vary in

size with the specimen, and are generally larger towards the dorsal line.

With age, and sometimes in younger specimens, the borders of these
spots are less distinctly defined, and the ground color between them
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becomes suffused with a kind of purplish-brown. The belly is gener-

ally immaculate until the animal is quite old, when it is finely sprinkled

with dots like grains of fine powder.

The color of a fresh specimen is as follows. It is fully grown, and was
taken April 7, 1848

4 6 7

Pig. 43. Spclerpes ruber. No. 7903. Carlisle, Pa.
; \.

Pupil small, elliptical, major axis horizontal, brassy, with horizontal

dark line. General color dark salmon-red. Whole upper parts marked
with rounded spots, largest along back, about size of the eye and less,

of black or dark. Between these spots is a clouding of dark red-

dish-brown, as if the black of upper parts had run after being first

put on. Frequently, however, there is an obscure areola of the ground

color around the spots; on sides of body and tail, external portion of

limbs, less of the interstitial dark reddish-brown. Whole under surface

sprinkled with minute black dots, larger towards the chin. Extreme

edge of snout blackish, as also of lower jaw to a less degree.

Individuals vary somewhat in coloration; sometimes the dots on the

belly are more aggregated towards the center, sometimes the interstitial

color on back purer, so as to define spots better, while again, on the other

hand, the whole upper parts are so much shaded with the reddish-brown

as to nearly obscure the black spots.

The eye can be retracted or protruded as in the figures, and also con-

cealed by the approximation of the lids. The transparent lower lid

can be brought up and over lower half of the eyeball.

In young individuals the colors are much purer; the whole body

being of orange, of different shades in different individuals; darker

above, with spots of black on upper half of body, larger along back,

irregularly distributed, beneath generally unspotted. The lower jaw
Avith a row of spots around its margin.

Observations.—This is an abundant species throughout the United

States east of the Mississippi Eiver as far north as Maine, and corre-

sponding latitudes in Canada, and south into Texas and Florida. It

chiefly abounds in the hilly and mountainous sections. It is especially

aquatic in its habits, and is found on the ground only after rains. It is

not unfrequently found under bark of fallen trees in damp situations,

but its chief haunts are cold springs. Here, beneath stones, it may
be always found, occupying, if possible, the fissure from which the lim-

pid water rises, and displaying its beautiful hues through the trans-
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parent niedinm with the brilliancy of a straugo exotic, rather than the

pallor of a dweller ia the chilly depths aud dark recesses of a cave.

They walk deliberately, and swim with some activity, moving, as do

other salamanders, with the limbs pressed to the sides and the body

and tail imdulatiug laterally. Their movements are not so active as

those of some other species. They are very harmless and, though I

have handled a great number of them, have never seen them attempt

to bite. Their food consists of insects.

Varieties.—Occasionally a specimen is found which is of a uniform

grayish-brown. Dr. E. E. Gait sent me such a one from Staten Island,

New York. Two forms have been distinguished by Professor Baird

which may rank as subspecies : the S. ruber sticticcps and the S. ruber

montanus. They are described below.

The manner in which the characters which distinguish these sub-

species are found singly in various individuals illustrates well the con-

dition of a protean species. Thus of the specimens with sixteen costal

plicae referable to S. r. montanus, where the width of the head may
be one-sixth the length to the groin, two specimens measure the same',

G^ and 6| in the same, and another Gf, and another (3848) 7 times. In

one the posterior part of the paraspheuoidal patch is widened, as in the

usual form. In two specimens (3870-7031) the sixteenth plica falls over

the femur and does not descend before it; the vomerine series of both

are angulated. In 7031a, from the same locality as 7031, all the char-

acters are those typical of >S'. r. montanus.

In two specimens having the head and coloration of var. Ruber, from

Eutaw, Ala., one has fifteen plicae and angulate teeth, the other sixteen

plicae aud curved series of teeth. In a number of 8. r. ruber from Ab-

beville, S. 0., one has sixteen plicae. In this variety the width of the

head enters the length to groin usually five times, but varies to 5^, 5f,

and in 7023, G^ times.

In the type of P.flavissimus, this relation is 1 to G^, with but fifteen

plicae; the truncation of the muzzle is less than described, and there

are no cirri. In var. Sticticeps a trace of the same is visible. The
peculiar coarse and sparse spotting in this var. and in S. r. montanus

is seen in Euber No. 7073 (half grown).

The uniform color of -S'. r. sticticejjs is nearly equaled by No. 7033, aud
the white punctulation of the lips by 7073 (large), though none are simi-

lar in the punctulation of the front ; in 1840, from Eutaw, Ala., the ab-

domen and gular region are similarly punctulate.

As regards the size of the eyes in P.Jtavissimus, their longitudinal

diameter measures 1.5 the width between their anterior canthi. These
specimens are both small. lu several small var. Euber the measurement
is the same, and in the smaller of the S. r. sticticeps ; in the larger of the

latter and of Euber this measurement is as 1 : 2. Nevertheless, in a num-
ber of var. Euber which have just completed their metamorphosis the

proportion of front to eye is also 2 : 1 (No. 3849).
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These varieties are, however, not difficult to recognize, especially as I

have observed, the 8. r. montanus.

Proporlional dimensions of No. 3837.

Head

:

Length of gape of inoutli to its width about half.

Width to distance from snout to gular fold ~. contained 1^- times.

Width to distance from snout to groin about 6 times.

From snout to gular fold contained in distance frona snout to groin 4A times.

Distance anteriorly between eyes in length of orbit 2 orbits.

Distance from eyes to nostrils in length of orbit 1 orbit.

Distance between external nostrils in length of orbit about 1 orbit.

Distance between internal nostrils in length of orbit less than 1 orbit.

Limbs:

Free portion of longest finger contained in distance from elbow to tip. 4 times.

Free portion of longest toe contained in distance from knee to tip 3 times.

Distance between outstretched toes in length from snout to groin one-half.

Tail

:

Length from behind anus to rest of animal 1| times.

Ijcngth from behind anus to total length two-fifths.

Body

:

Width compared with that of head rather broader.

Number of costal furrows (including inguinal) 15.

Measurements of No. 3837, in incites.

Length, measured along axis of body :

From snout to gape 28

From snout to gular fold 70

From snout to armpit 1. 00

From snout to groin 3.00

From snout to behind anus 3.50

From snout to end of tail 5. GO

Head

:

Width of head 55

Width of tongue 22

Length of orbit 14

Distance between eyes ante- ,

riorly 26

Distance between outer nostrils. . 15

Distance between inner nostrils. .12

Body

:

Circumference of belly 2.15

Distance between armpit and
groin 2. 10

Tail

:

Height of tail where highest.. . . 45

Breadth of tail where highest.. . 40

Limbs:

Free portion of longest finger.. . 10

From elbow to tip* of longest " •

finger 40

Free portion of longest toe 15

From knee to tip of longest toe- . 51

Distance between outstretched

toes 1. 50

Speler])es ruber flavissimus Hallow.

Pseudotriton flavissimus Hallow., Proceed. Ac. Nat. Sci. Phila., 1850, 130.

The form and proportions, excepting about the liead, are so simi-

lar to those of S. ruber, that it is unnecessary to repeat these charac-

ters. The digits are rather long, as usual in young S. ruber. The outer

ones, however, appear proportionally longer than in the latter. The

head, viewed from above, is narrower and more truncate. It is arched

but not wedge-shaped, depressed, the muzzle being much higher than

in S. ruber. Each side of the truncated snout is bordered by a vertical

ridge, which is a little exterior to the outer nostrils, and descends a



THE BATRACHIA OF NORTH AMERICA. 177

little below tbe level of tlie jaw, looking like a fang when viewed later-

ally. Viewed from in front, the lower outline of the muzzle is strongly

concave, bordered on each side by the downward extension of this

ridge. There is a slight indentation of the side of the jaw behind this

ridge, and there is a fine linear channel leading down the back of this

ridge from the outer margin of the external nostrils. A similar chan-

nel, but no ridge, is seen in P. ruber.

The outline of the upper jaw, as viewed from below, is decidedly an-

gular anteriorly instead of rounded.

The eyes are unusually large and prominent for this section of sala-

manders, and are separated anteriorly by little more than one orbit's

length. The two parasphenoidal ranges of teeth are in contact ante-

riorly, as in S. r. montanus, without the interval of S. r. rtiber.

There are fifteen costal furrows, excluding an axiliary one. The tail

is a little more than half the rest of the bodj^

In alcohol the color is light brownish-red, paler beneath; the upper

parts and sides thinly but quite uniformly sprinkled with small,

rounded, well-defined, blackish dots; very few of them on the head.

As stated, this variety is distinguished from S. ruber, as well as

S. r. montanus and sticticeps, by the shape of the head, the angulation

of the upper lip, the much larger and more approximated eyes. The
scantiness of the black specks is more as in S. r. montanus, from which

again it is distinguished by fifteen instead of sixteen costal grooves.

Proi^ortional dimensions.

Head

:

Width to distance from snout to groin about 6 times.

From snout to gnlar fold contained in distance from snout to

groin about 4i times.

Distance anteriorly between eyes in length of orbit. .. scarcely more than once.

Distance from eyes to nostrils in length of orbit about once.

Distance between external nostrils in length of orbit about one time.

Limbs: Distance between outstretched toes in length from

snout to groin rather more than half.

Body: Number of costal furrows (including inguinal) .„. 15

Measurements, in inches.

Length, measured along axis of body :

From snout to gape 22

From snout to gular fold 45

From snout to armpit 65

From snout to groin 1. 85

From snout to behind anus 2. 10

From snout to end of tail 3. 30

Tail 1.20

Head

:

Width of head 30

Length of orbit 11

Distance between ej\^s anteri-

orly 13

Distance between outer nostrils . 11

1951—Bull 34 12

Head—Continued

:

Distance between inner nostrils . 08

Distance from eye to nostrils.. .10

Body: Distance between armpit

and groin 1. 17

Tail: Height of tail where highest .20

Limbs:

Free portion of longest finger.. .08

From elbow to tip of longest

finger 30

Free portion of longest toe 10

From knee to tip of longest toe .35

Dista'M'e between outstretched

toes 1.05
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Spelerpes ruber sticticeps Baird.

Proceed. Ac. Phila., 1809, p. 108. (Name only.)

This variety in all its details of shape, proportions and general

structure resembles P. ruber. The limbs, however, are considerably

smaller and weaker, and the external nostrils seem to be farther apart.

There are fifteen costal furrows, excluding the axillary.

The color in alcohol is a dark reddish-brown or brownish-red above
j

lighter red beneath. The color of the upper parts is very uniform and

continuous, though a careful examination shows some very obsolete

rounded spots of darker on the sides. The sides and beneath are

everywhere sprinkled with minute blackish dots. The head is uni-

formly colored like the back, without dark spots, but its sides and an-

terior portion are closely sprinkled with whitish specks, which are very

distinct and characteristic.

This variety differs somewhat in form from >S'. ruber, as stated. It

can be separated from the latter by the small whitish specks on the

muzzle in the uniform ground color, typical S. ruber always having

larger black spots, without any white. The color above is deeper and

more continuous than in S. ruber without the distinct dorsal spots

always distinguishable in it. The ground color appears to be of a

much deeper red than in S. ruber.

Projioriional dimensions.

Head
Leugth of gape of mon tli to its \Yidth three-fourths.

Width to distance from snout to groin nearly 6 times.

From snout to gular fold contained in distance from snout to groin .... 4^ times.

Distance anteriorly between eyes in length of orbit twice.

Distance between external nostrils in length of orbit 1| times.

Limbs

:

Free portion of longest finger contained in distance from elbow to tip.. 5 times.

Free portion of longest toe contained in distance fi'om knee to

tip nearly 4 ti'nes.

Distance between outstretched toes in length from snout to groin . nearly twice.

Distance between outstretched toes in length from snout to

behind anus more than twice.

Body: Number of costal furrows (including inguinal) 15

Measuremeiifs, in inches.

Length, measured along axis of body :

From snout to gape 30

From snout to gular fold .. . .57

From snout to armpit 85

From snout to groin 2. 50

From snout to behind anus 2.85

From snout to end of tail 4. 90

Tail 2.05

Head:
Width of head 43

Length of orbit 11

Distance between eyes anteriorly . 22

Distance between outer nostrils . 16

Distance between inner nostrils . 10

Body :

Circumference of belly 1> 50

Distance between armpit and
groin 1.65

Tail: Height of tail where highest

est 40

Limbs

:

Free portion of longest finger . 07

From elbow to tip of longest

finger 35

Free portion of longest toe 12

From knee to tip of longest toe . 45

Distance between outstretched

toes , 1. 35
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Spelerpes ruber montanus Baird.

Psciidotriton montanus Baird, Journ. Phikidelphia Academy, i, 287-293; Gray. I. c, p. 46.

The external characters of this subspecies are much as in P. ruber as

to pits, smoothness, etc.

The form of this animal is more like that of Gyrlnophilus porphyriticm

in being elongated, cylindrical, and with the tail nearly equal to the dis-

tance from the head to the groin.

The head is rather small and narrow. The proportion of eyes, etc.,

much as in B. ruber. The snout is, however, more abruptly truncated,

showing the nostrils on each side at the corner formed with the side of

the head, and with an indistinct ridge running down to the jaw as in

G. porphyriticus, but less marked. The top of the head is more convex,

and not flattened between the eyes. The tongue is a circular pedun-

culated disk. The teeth curve gently from behind the inner nares to

the parasphenoid bone, not at an angle, and the two longitudinal series

are so close continuously as to exhibit no furrow of separation, and very

little of one behind. The palatine portion does not extend outwards
beyond the outer border of the inner nostrils.

Professor Baird described this species in 1849 from a single adult

specimen caught in the South Mountain, near Carlisle, Pa. Since

then several others from different localities have been obtained, and
after the renewed examination of many specimens of S. ruber I am
satisfied of its distinction as a subspecies. The coloration is always

appreciably different in the very dark iris without longitudinal bar of

Montanus, compared with the brassy-yellow iris with longitudinal dark
barof Kuber. The groundcolor above is uniformly and continuously

brownish-salmon, much as in G. porphyriticus, with a few well defined

circular spots. In Ruber where the ground color has become dark red-

dish-brown, it is always mottled with lighter, and the larger and more
niimiirous dark spots are more obsolete in their outline.

The head of Montanus is narrower and much more arched transversely.

The snout is more truncate. The two series of teeth on each side the

parasphenoid bone come closer, so as to be almost in contact, without
the interval of S. ruber.

The body and tail are more slender and elongated; the latter propor-

tionally considerably longer. There are IG costal furrows, excluding an
axillar one, instead of 15, as in S. ruber.

There are 16 distinct costal grooves, excluding any in the axilla.

The tail shows similar furrows at first, but they soon become indistinct.

It is quadrate at the base, then gradually becomes more and more com-
l)ressed, with a sharp ridge towards the end, as in S. ruber. Its length
is nearly equal to the distance from the snout to the groin.

The limbs are' not appreciably different from what has been described
in 8. ruber.

The color of the type specimens, as preserved in alcohol, is a uniform
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continuous brownish-salmou above, iucludiug the limbs; tlie underparts,

from the middle of the sides, rather abru[)tly pale salmon. The dark

l)ortious are marked with circular, thinly scattered, well defined dark

brown or black spots. The belly is immaculate.

In life this same specimen had the ground color reddish-brown
; be-

neath, deep salmou. The iris dark reddish-brown, almost black, with

faint mottlings of bronze on the inner border, and without any hori-

zontal dark bar.

The difl'erence of form and color are apprecifible in young as well as

old specimens.

The distribution of this form is in the Allegheny Mountains from

Pennsylvania to South Carolina.

Proportional dimensions.

Head :

Length of gape of mouth to its width about three-fourths.

Width to distauco from suout to gular fold aI)out 1 J tiuies.

Width to distance from suout to groin about af limes.

Fromsnouttogular fold contained in distance from suout to groin, about 4^ times.

Distance anteriorly between eyes in length of orbit. If times.

Distance from eyes to nostrils iu length of orbit 1 time.

Distance between external nostrils in length of orbit 1 time.

Distance between internal nostrils in length of orbit less than 1 time.

Limbs:
Free portion of longest finger contained in distance from elbow

to tip nearly 4 times.

Free portion of longest toe contained iu distance from knee to tip., about 3^ times.

Distance between outstretched toes in length from snout to groin. . about. If times.

Tail

:

Length from behiud anus to rest of animal 1^ times.

Length from behind anus to total length three-sevcuths.

Body :

Width compared with that of head rather less.

Number of costal furrows, including axillary and inguinal 16.

Measurements, in inches.

Length, measured along axis of body :

From suout to gape 30

From snout to gular fold 65

From snout to armpit 94

From snout to groin 2. 85

From snout to behind anus 3. 25

From snout to end of tail 5. 75

Of tail 2.50

Head :

Width of head 46

Length of orbit 15

Distance between eyes auteri-

Body :

Circumference of belly 1.90

Distance between armpit and
groin L 75

Tail:

Height of tail where Iiighest.. . .42

Breadth of tail where highest.. .32

Limbs

:

Free portion of longest finger.. •. 10

trom elbow to tip of longest

linger 38

Free portion of longest toe 15

orly 25
I

From kueeto tip of lougest toe. .50

Distance between outer nostrils. .17 1 Dist:ince between outstretched

Dlstancebetween inner nostrils. ,10 1 toec , 1.75
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1818.

Prof. S. F. Baird . .

.

Dr. Stevens.
Ben. Miller
S. F. Baird
...do
C. B. R. Kennerly .

C. W. Slipurmann .

Col. M. McDonald
(?)

Prof. S F. Baird..
(?)

(?)

(?)

(?)

J. W. Nair
S.F.Baird
S. B. Brngger
Mr. Fahnestock ..

L. Lesqu-ereaux . .

.

Mr.s. M. E. Daniel .

J. T.Lineback ....

Alcoliolic.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Spelerpes ruber flavissimus Hallow.

4713 1 Sunimerv'flc, N. C J.C.MacNair
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Spderpes ruber st'icticeps. Baird.

RESERVE SERIES.

Catalogue
number.

Xo. of
spec.

Locality.
When

collected.
From whom received.

Jrature of spec-
imen.

11475 2 Dr. W. L: Jones

SpeJerpes rnhcr monianiis Baird.

3839 2

3848 2
4715
3870
5948
7031

t834
^i

South Mountain
lisle. Pa.

S;ileni, N. C
Abbeville, S. C
Tyree Springs, Teun
Beaufort, JS' C
Hillsborough, N. C .

Union County, Tenu

Car- Rrof S. F. Baird

J. T. Lint back
Dr. J. B. Barratt
Prof. K. Owen
Wm. Stimpson
M. A. Curtis
J. N. B. Scarborough

Alcoholic (type).

Do.
Do.
Do.
Do.
Do.
Do.

AUTODAX Bouleuger.

Aun. and Mag. Nat. Hist. 1887, p. 67.

Anaidcs Baird, Iconogr. Eucycl., ii, 1849, p. 256; Girard, U. S. Expl. Exped., Eep.,

p. 8; Cope, Proceed. Ac. Phila., 1869, p. 109; Slrauch, Salani., p. 74;

Bouienger, Cat. Batr. Grad. Brit. Mns., ed. ii, 1882, p. 52; iiom. preeoccupa-

tum.

Tougue attached from glossoliyal to anterior margin on the median

line; considerably free. One premaxillary bone. Vomerine teeth ou a

ridge, which is continuous between the interior uares. Maxillary teeth*

conQned to the anterior part of the arch, compressed, knifeshajied, with

entire enamel ; mandibular teeth of similar form and large development,

few in number, and confined to the anterior half of the ramus. Toes 4-5.

This curious genus is furnishetl with by far the most i^owerful den-

tition of any of existing salamanders, and resembles in this respect

the genera of the Coal Measures, Brachydectes, Hy lerpeton, and Hylono-

mus. In other points there is little difference between it and Plethodon.

One marked feature brings it nearer Desmognathus than anj' other

genus of Plethodontidfe. The exoccipito-prootics are each furnished

with a high longitudinal crest, over which the temporal muscle passes

from its origin on the atlas. It has, however, the usual origin from the

median line of the parietals, which scarcely exists in Desmognathus.

This line is marked in. A. lugubris by an elevated crest. The end of the

muzzle in that species bears evidence to a habit similar to tbat which

accompanies the singular structures of Desmognathus, viz, that of bur-

rowing or rooting among stones or other resisting objects. The derm is

similarly adherent to the bone, and the latter is exostosed and rugous.

The prefrontal bones are well developed.

* Girard, I. c, describes the teeth as not fixed to the jaw, and capable " of a depres-

sion backwards." This is only true of saccessional teeth or teeth about to be shed;

the functional teeth are firmly anchylosed.
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No Species has yet been found east of the Pacific coast region,

a. Distal half of tail ronuded or oval.

Large, stout; thumb developed; fiugers short; paraspheuoid scries uarrow, vom-
eriues strongly curved backwards; width of head 4-5 to groiu ; light brown
above, with yellow spots j. luguhris.

Smaller, sleuder; thumb not distinct, fingers long, slender
;
paraspheuoid series

wider; vomerine series scarcely recurved ; width of head 6.33 times in length
to groin; above black, sides gray A. ferreus-

aa. Distal half of tail strongly compressed.

Robust; muzzle wide; paraspheuoid tooth patch wid<^.; digits short, the inner
not free; width of head 5-5 times in length to groin; black, sprinkled
with small bluish spots above A. iecanus.

AUTODAX LUGUBRIS Hallow.

(Plate 27, figs. 1-4 ; 35, fig. 3; 48, fig. 15.)

Anaides luguhris Baird, Iconogr. Encycl., ii, 1849, p. 256; Baird & Girard, Proc.

Ac. Phila., 1853, p. 302; Baird, U. S. Expl. Exped., Herp., PI. i, figs. 26-33, and
Rept. U. S. Expl. Surv., xiii, p. iv, PL 30, fig. 4; Cope, Proc. Ac. Phila., 1869,

p. 109: Strauch, Salam., p. 75; Boulenger, Cat. Batr. Grad. Brit. Mus., ed. II,

1682, p. 52.

Salamanclra Iiigiibris Hallow., Jouru. Ac. Phila., 1848, p. 126.

Taricha f luguhris Gray, Cat. Batr. Grad. Brit. Mus., ed. i, p. 26.

Amhlystoma punctatuin Gray, ibid., p. 37.

The head is elongated, very much depressed, flattened, and when
viewed from above is much swollen posteriorly. The snout is very

prominent, protruding beyond the lower jaw. The nostrils are ele

vated, lateral, subterminal, and far apart. The eyes very prominent;

their diameter enters only once in the distance between their anterior

rim and the extremity of the snout. The cleft of the mouth is large

and undulating. The maxillary teeth are proportionally large, espe-

cially on the lower jaw. They are lanceolate in shape, very acute and
thin. The palatine teeth are inconspicuous, rather blunt, disposed iu

an open V-shaped figure, the summit of which is directed backward,

wiiilst its branches extend to the internal and posterior margin of the in-

ner nostrils. There are two elongated patches of minute teeth on the

[)arasphenoid, closely approximated anteriorly and diverging slightly

posteriorly, where they are rounder and broadest. The cordiform or pel-

tate; tongue fills the whole space of the inferior floor of the mouth. It

is attached along its medial line, whilst its sides are perfectly free, as is

also slightly its tapering tip and its posterior bilobed expansion.

The neck is elongated and slightly contracted; a distinct and well-

marked gular fold may beobserved. It no doubt exists during life,

though its presence has been contested by some writers.

The body is subfusiform, diminishing towards both extremities. The
sides of the abdomen are transversely folded thirteen times between
axilla and groin. The tail is almost as long as the head and body to-
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getber. It is siibcylindrical, somewhat compressed, and tapering at

the end. Ita upper and lower edges are rounded*

The limbs are slender, the posterior ones a little longer and stouter

than the anterior. When the former are brought forward and the latter

backward alongside the body the toes of either slightly overlap the

other. The toes themselves are slender, entirely free, and terminated

by a callous, disk-like expansion, resembliugin that respect some Annr;i.

The anterior inner toe is quite small; the third is the longest; the sec-

ond nearly equal in size to the fourth ; the second and fourth are nearly

equal.

The skin appears quite smooth; when examined under the micro-

scope, however, it is found to contain a net-work of minute irregular

stelliform pores, each Stella having a hollow or clear center or mouth.

The color, as preserved on specimens in alcohol, is of a uniform light

brown above and light yellow ben^th. The sides, and frequently the

upper surfaces, are marked with small irregular yellow spots.

Fig. M. Autodaxluffubris. No. 4047. Petaluma, Cal.; |.

Measurements, in inches.

Inches.

LeDgtli, axial, from suout to orbit 2

Lengtbj axial, from snout to rictus oris 5

Length, axial, from snout to axilla 1. 18

Length, axial, from snout to groin 2.63

Length, axial, from snout to end of vent 3. 13

Length, axial, from snout to end of tail 2. G3

Length of forc-linib 85

Length of hind limb 1

Length of fore-foot ^ 28

Length of hind foot 4

Width of hind-foot sole .33

Width of head at rictus oris 7

Width of body at middle 51)

Width of body at sacrum .41

The range of this species is limited, embracing only middle California.

It is, however, not rare in that region.
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Auiodax liiguhris Hallow.

RESERVE SEMES.

Catalogue
number

4047
4036

11424
4030

403G
4021
11576
4004
8677
4010
13947
13943
6386
14475

No. of
spec.

liOCiilitv.

Petaluma, Cal .

Farallones, Cal

California (?)

San Francisco, Cal

do
Monterey, Cal
San Francisco, Cal.
Petaluma, Cal
Fort Tejon, Cal . .

.

San Francisco, Cal.
Berkeley, Cal

do'
Monterey, Cal
California

When
collected.

From wliom received.

Aug. —, 1875

lF8t
1884

E. Samuels
Lieut. W. P. Trow-

bridge, U. S. A.

Lieut. W. P. Trow-
bridge, U. S. A.

do
A.S.Taylor

E. Samuels
H. W. Henshaw . . .

.

Lieutenant Warreu
R. E.G. Stearns

do
Dr. Campfield
(?)

Nature of speci-
men.

Alcoholic.
Do.

Do.
Do.

Do.
Dn.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

This is one of the most marked species of Kortli Americau salaman-

ders. The large temporal muscles give tlie head a swollen outline be-

hind, and separate the derma from the cranium. The latter adheres to

the top of the prominent muzzle. The fissure of the mouth is sinuate,

most strongly so in adult specimens. On the whole, the physiognomy

is not unlike that of the snapping tortoise. I have little doubt that it

is more capable of inflicting a bite than any other of the American

Urodela. Its food does not appear to differ much from that of other

salamanders; in the stomach of one I found ants, in another three or

four species of beetles, among them an entire Cocciuella.

AUTODAX FERREUS Cope.

Anaides ferreus Cope, Proceed. Ac. Phila., 1839, p. 109; Boulenger, Cat. Batr. Grad.

Brit. Mus., ed. ii, 1882, p. 53.

This is a smaller and more slender species than the last, not being

very different in proportions from PletJiodon intermedins, but with a

broader and more flattened head.

The head is an elongate oval, slightly truncate in front. The nostrils

are an tero lateral, and with a delicate groove connecting with the com-

missure of the month. Canthus rostralis not marked. The muzzle is

as long as the fissure of the eye, while the length of the commissure of

the mouth (diagonal line) is equal to the width of the head at the

rictus. The tongue is largely free, the posterior portion rather

narrowly. The inner nares are nearer together than the outer. The

vomerine teeth commence behint^ the nares, and form a single series of

eight on a ridge, which is gently arched backwards on the median line.

The parasphenoid patch does not extend quite forward to the mid-

dle of the orbits; it is much flatter and wider anteriorly than in

A. luguhris, and contains opposite the posterior margin of the orbits ten

longitudinal series of teeth, those of adjacent rows alternating.
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Gular fold well marked; costal folds fourteen, not continued on back
or abdomen. The limbs, and especially the digits, are slender; appressed

to the side, they fail to meet by the length of the fingers. The form of

the body is slender and cylindrie, and the width of the head enters the

total length to the groin seven times. The tail is, as in A. luguhris,

equal to the head and body in length, cylindrical, slender, and slightly

compressed at tip.

The thumb possesses a short phalange, but no part of it is free, as in

A. luguhris; on the other hand, all the phalanges of the other toes of

both feet are more slender than the A. luguhris, and the distal ones

distinctly truncate and slightly emarginate, with dermal thickening

below tip. All are quite free. Number of phalanges, 1-2-3-2, 1-2-3-3-2,

Coloration.—Sides and nape greenish-gray; top of head and dorsn]

region behind in the form of a serrate band, with the tail, black; below

yellowish-brown; limbs black above, brown below; inferior regions un-

spotted.

i
K^ m if\. 2 6 7

1 4 3 5

Fig. 45. Autodax ferreus. No. 6794. FortUmpqua; I, f.

Measurements, in inches.

Inchea.

Length, axial, from snout to rictus oris 42

Length, axial, from snout to axilla. 70

Length, axial, from snout to groin 1.75

Length, axial, from snout to end of vent 2.

Length, axial, from snout to end of tail : 3. 65

Length of fore-limb .5

Length of fore-foot 2

Length of hind limh 55

Length of hind foot 20

Width of hind-foot sole 11

Width of head at rictus oris 28

Width of body at middle 24

Width of body at sacrum 2

The maxillary bone displays the same sudden decurvature anterior to

and below the orbit which the A. luguhris does, but it is less marked

;

in consequence, the commissure of the mouth is less sinuate. The long

mandibular and maxillary teeth, while of similar structure, are less de-

veloped. Perhaps larger specimens of this species may be found where

they may be larger, as in small specimens of A. luguhris they are nearly

similar in proportions.

Though nearly allied to the A. luguhris, the present species will never

be confounded with it. It is a much weaker form, anl does not display

the characters of the cfenus in so striking a degree. The form of the



THE BATEACHlA OF NORTH AMERICA. l87

tail is that of ^. luguhris, and not tliat of A. iecanus. Bat one speci-

men has come under my observation, as follows:

No. 6794; 1 specimen ; Fort Umpqua, Oregon ; Dr. Yollen.

AUTODAX liiCANUS Cope.

PJelJiodon iecanus Cope, Proceed. Ac. Phila. 1883, p. 24.

Anaides iecanus Cope, Proceed. Amer. Philosoph. Soc, 1888, p. 526.

A fully grown individual of this species presents the following char-

acters: The form is rather robust, and the head is dislinguished from

tlie necli by the swollen temporal muscles. The muzzle is short and

wide, with rounded border, and is not so contracted as in the A. liuja-

brlfi. The length from the end of the muzzle to the axilla enters that

from the latter to the groin one and a half times. The tail is of moderate

length, equaling that of the body (including vent) nearly to the thoracic

fohl. The width of the head enters the length from end of muzzle to

groin five and one-half times—a proportion intermediate between those

exhibited by the two other species of the genus. The limbs are rather

robust, and when appressed to the sides leave an interval of three

intercostal spaces.

The top of the head is flat, and the least interorbital width is equal

to the length from the eye to the end of the muzzle and to the space

inclosed between the external borders of the external nares. The

commissure of the mouth rises behind the line of the orbit as in the J..

liiguhrU. The muzzle does not project beyond the mouth, as it does in

A. luguhris. The internal nares-are very small. The tongue is large

and anteroposteriorly oval, and is extensively free at the sides. The

vomero palatine teeth are in two short rows of three or four teeth each,

which commence behind the internal nares, on a line with their inter-

nal. borders, and converge, with slight posterior inclination, without

meeting. The patch of parasphenoid teeth is wide and subtruncatein

front, and is undivided except towards the posterior portion. The

large teeth of the jaws are not so well developed as in the A. luguhris^

are more slender in form, and not so numerous. They constitute the

entire armature of the dentary bone, occupying only the anterior half.

1 count only four of them, and they are movable; that is, immature.

I find no fixed ones of the larger size in the u])per jaw. Three or four

of the posterior maxillary teeth are like those of the dentary bone, but

they graduate anteriorly into teeth of the usual type. An examina-

tion of other specimens will benecessary to ascertain whether these teeth

become permanent or not, or whether they are developments of the

breeding season. The large temporal muscles, curved commissure of

the mouth, etc., so resemble the corresponding parts in the A. luguhris,

that I suppose their permanent dental characters to be alike. The max-

illary bone projects abruptly downwards behind the last maxillary

tooth, forming a smooth edge, as in A. luguhris.
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The skin of the A. iecanus is smooth. There are tliirteen hiteral

folds between axilla aud groin, and a strong pectoro-gularfold. The lat-

ter rises on each side in front of the shoulder, aud then turns upwards
and forwards. It is soon changed into a narrow dermal ridge or rib,

which is first convex upwards and then convex downwards, and then

terminates in line with the eye a diameter of the latter behind it.

The feet are short, and the digits are flattened and are obtuse at the

tips. The pollex is only free by a slight notch, aud the hallux by a

rather deeper one. The phalanges are: Anterior, 1-2-3-2; posterior,

1-2-3-3-2. The third and fifth anterior digits are equal, while the

posteriors run 1-2-5-3-1, beginning with the shortest. The third and

fourth are nearly equal.

The tail is somewhat depressed at the base, and becomes round in sec-

tion to the end of the proximal two fifths. It then becomes gradually

more compressed, until it is quite flat for the distal third.

2

3 4 5

Fig. 46, Autodax iecanus. No. 14596. Shasta County, California; \.

The color is black, relieved by a yellowish-brown shade of the chin,

and of the palms and soles, aud half the inferior side of the forearm-

A liue of the same color passes from the nostril to the upper lip, and the

lower eyelid has the same color. The superior surfaces and sides of

the hoa I, body, and tail are dusted rather thickly with small subeqnal

bluish-white spots, much as are seen in Plethodon glutinosus.

Measurements of No. 14,596.
M.

Lengtli from end. of muzzle to eud of tail 122

Length from end of muzzle to end of vent 071

Length from end. of muzzle to groin 059

Lengtli from end of muzzle to axilla 023

Length from end of muzzle to canthus oris 010

Length of fore limb 015

Length of hind, limb 017

Length of hind foot 008

Width between orbits (least) 003(i

Width of head (greatest) Oil

The typical adult specimen displays the anomaly of the suppression

of the fourth j^osterior digit of the left side.

This salamander resembles the Plethodon glutinosus in various re-

spects, especially in coloration. It has, however, a compressed tail, like

the P. intermedhis, and short series of vomerine teeth. The recurved

commissure of the mouth gives it the smiling, expression characteristic
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of the other species of Autoclox, wbicU is quite diftereut from that seen

iu Pletliodon.

The Autodax iecanus was originally establisbecl on a half-grown speci-

men found by myself iu Shasta Couut}^, Cal. A second specimen of

the same size was sent to the National Museum by Mr. Charles Town-

send from the same locality. The young specimens do not display the

physiognomy of the genus, but have the usual want of character as

compared with the adult. The vomerine series of teeth are, however,

rather better developed. The typical specimen has the following char-

acters :

The vomerine series are straight, and do not quite meet on the mid-

dle line. They are entirely behind the nares, and do not extend exterijr

to them. Tlie parasphenoid patches are united into one, and are well

separated from the vomerines.

Form rather stout, and the tail short, equaling (from vent) the length

of the body (with vent) to the gular fold. Costal folds, 13. Head a

longitudinal oval, with rather narrowed and not truncate muzzle; its

length (to occiput) contained 3§ times in length from muzzle to groin.

Limbs short; when pressed along the side they areseparated by three

intercostal spaces. The digits are short and the internal ones arerudi-

mental.

The color is black everywhere, and the superior surfaces are dusted

over with minute light specks.

Mecisuremcnts.
M.

Total lengtli ---.. 053

Length from muzzle, to axilla 0105

Length from muzzle to groin 0275

Width of head at canthus oris OOG

Length of anterior limb 003

Length of anterior foot 002

Length of posterior limb 0075

Length of posterior foot 0032

This species is to be compared with the Plethedon intennedius of

western Oregon. It is shorter and more robust in form, having only

thirteen costal plicce instead of fifteen. The color is very different.

Cat. No.

13791
1-159(5

Xo. spec. Locality.

Baird, Shasta County, Cal
do

Collector.

0. n. Townsend.
Liviujiston Stuiio.

This species is named from the aboriginal name leka, of the grand

peak of northern California, Monnt Shasta. From the same name the

town of Yreka derives its name. So I am informed by Judge liose-

borough, of that place, to whom I am under great obligations for many

facilities and much information.
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DESMOGNATHID^.

Cope, Journ. Ac. Nat. Sci. Phila., 1866, 107.

Pterygoids wanting. Orbitosphenoid separated by membrane from

prootic. Vestibule, internal wall osseous. Dentigerous plates on the

paraspbenoid. Ceratobyal articulating witb quadrate. Carpus and
tarsus cartilaginous, VertebrsB opistbocoelous. Hyoid apparatus as

in tbe Pletbodontidse.

Tbe peculiarity of the vertebrae distingnisbes this family chiefly from

the last. In the only genus which represents it, there are numerous
peculiarities, which are not found elsewhere. Should other genera be

found which do not possess them, the above diagnosis would probably

be the proper test of their family affinities.

The distribution is confiued to the eastern district of the nearctic

realm so far as yet known.

The Thoriidse only differ from the Desmognathidai in the osseous

carpus and tarsus. The single genus Thorius Cope is included by

Boulenger in the Desmoguathida3. Thorius has a boletoid tongue like

Spelerpes, and the parietal region mostly membranous. Toes, 4-5. One
species, T.pennatulus Cope, of small size, from E. Mexico.

DESMOGNATHUS Baird.

Joui-u. Ac. Mat. Sci., i. 282,285 ; Gray, Cat. Brit. Mus., 1850, 40 ; Cope,

Proceed. Ac. Phila., 1869 112 ; Strauch, Salam., p. 72 ; Boulenger,

Cat.Batr. Sal. Brit. Mus. ed.ii, 1882, p. 77.

Premaxillaries united, embracing a fontanellej parietal bones ossi-

fied. Prefrontal bones wanting. Occipital condyles on cylindric ped-

estals. Temi>oral muscle arising only from the atlas, with a tendinous

external margin and insertion, passing freely over the parietal and
prootic bones. Tongue attached, except by its lateral and posterior

margins. Vomerine and sphenoidal teeth present. Digits distinct, 4-5.

The absence of o. prefrontale does not appear to be the result of its

confluence at any late period with the nasale; its ordinary position is

traversed by the frontal suture. The frontal bone is decurved, and

closes the preorbital aspect of the superpalatal vacuity, usually open.

This marked genus, so abundantly represented by individuals in tlio

eastern district of North America, is not admitted by either Dumeril

orHallowell, probably because it do3S not differ in external characters

from Plethodon. It is an excellentilhistration of the error of adhering to

external characters only, in the explanation of the relations and affinities

of organized beings, except for a limited range. The examination of

the skeleton of species of this genus utterly changes the impressions

produced by a consideration of the external characters. It maybe
stated as characteristic of the Batrachia in general that their affinities

can not be determined without study of the skeleton.
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There are no dermal appendages developed in this genus at the

breeding season.

I. Males with posterior lialf of the mandible concave and edentulous.

Inferior lateral series of pores imperfect or wanting, superior none ; no tubercle

iu cauthus oculi ; tail mostly rounded ; fourteen costal plica3 ; a yellowish

dorsal band ; belly immaculate ; size small D. oclirophcm.

II. Males with mandibular alveolar margin continuous and completely toothed.

Inferior lateral series of pores well developed, superior irregular or wanting ; a

tubercle iu cauthus oculi ; tail compressed, keeled, and finned; fourteen costal

plicie ; above dark spotted, below marbled ; size medium D. fusca.

Two well-developed lateral series of pores ; a marked tubercle iu the cauthus of

the eye; tail flattened, finned above, attenuate; twelve costal folds*; black

above and below ; size large !->• nigra.

DESMOGNATHUS OCHROPH^A Cope.

Proceed. Ac. Nat. Sci. Phila., 1859, 122.

This small species bears a strong resemblance to the Spelerpcs hi-

Uneatus Green, and, apart from generic characters, may be known from

it by the rounded tail, the paler-colored abdomen, and the light bar

from the eye to the angle of the mouth. Its proportions are stouter

than in Plethoclon cinereus erythronotus, to which it also bears some re-

semblance.

The costal folds are thirteen, but fourteen if that which is immedi-

ately above the groin be counted. The first falls immediately into the

axilla. This is the characteristic arrangement in D. fusca also, while iu

1). nigra the fold above the groin usually extends to it, and is the twelfth,

while that which corresponds to the first of the species before named
tails just in advance of the axilla. Though this is typical of D. nigra

occasionally another plica appears above the groin, and the twelfth is

>lightly in front of it.

The pores in D. ochrophwa are very difiicult to observe. In a few

s[)ecimens I have seen a few of those of the lower series ; the upper I be-

lieve to be wanting. The gular fold is distinct, and another vertical fold

coiumences behind its extremity, and turning longitudinally, extends

more or less distinctly to the orbit. As in other species, the derm ad-

heres closely to the frontal bones and is more or less rugulose. The

head is oval, with rounded depressed muzzle; its greatest width en-

ters the length to the groin 5§ times. The commissure of the mouth is

t^lightly flexuose.

The appressed limbs fail to meet by four intercostal spaces. The

inner digits of both feet are short but free, longer than in Plethodon

.species of similar size; the other digits are also longer and more dis-

tinct
;
proportions, 1-4-2-3, 1-5-2-4-3; only three phalanges in longest

toes. The tail is quite slender, and only compressed at tip; in some

there is a keel above on tlie distal third, but never any dernjal fin.

The vomerine teeth are very few and small when present; they are

often wanting. Their basal line is on a ridge, which is convex back-
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wards, nearly coutiuuoas medially. Tbe paraspbeuoid teeth stand on
two narrow plates, which are well separated, especially behind, and are

shortened ; anteriorly they only reach to near the middle of the orbits.

The mandibular teeth present pecularities in the male, by which it may
be readily distinguished from the female. In a large number of speci-

mens the oral commissure is but little undulate, and the mandibular

teeth though longer medially, are continued to near the basis of the

coronoid process. The males exhibit a strongly flexuous commissure,

and the alveolar margin of the mandible is deeply concave below tbe

front of the orbit, and is edentulous. The distal portion is abruptly

convex and is armed with long teeth. Tbe margin is sligbtl^^ concave

anterior to this point, and finally rises again at the symphysis, which is

prominent and protected externally by a pad of crypts as in D. fuscus.

The structure of the males is in the mandibular dentition quite that

of the genus Autodax ; the A. ferreus presenting the characters but

little more strongly. ¥o such sexual difference can bo found in the

D.ftisca, though the commissure only may be sometimes more flexu-

ous in males. The jaws and dentition in the D. nigra do not differ in

tbe two sexes. I have observed that two of the many males of Z>. ochro-

phfca possess the female denition. The tongue in D, ochrophcea is an

elongate oval, considerably free behind.

Tbe color of females is a bright brownish yellow, fading to dirty white

below, with a dark brown shade on each side from the eye to tbe end

of tbe tail, which is daikest above and gives the dorsal space tbe char-

acter of a band. There is an irregular series of brown dots along the

vertebral line. Males are rather larger and usually darker in color;

tiins the dorsal band Is brownish, tbe lateral band blackish, and tbe

dorsal spots more distinct. In most specimens of both sexes there is a

light band from the eye to the rictus oris, and the belly is always im-

maculate
;
tbe gular region nearly always. The testes and v. is defeiens

are covered with black pigment ; no pigment on the peritonaeum of the

female.

1 4 3
Fig. 47. Dcsmognathus ochrophcea. No. 6891. Mcadville, Pa 2, cf ; 2a, ?.

This species attains scarcely half the size of the D.fusca, as indicated

by the numerous females with develoj)ed eggs in our collections. As
the eggs are equal in size to those of I), fusca when roady to be dis-

charged, and as the species is only half the size of the same, the eggs

in the oviduct of a gravid female at one time are only half as iitimerou.«.

I have only found from G to 10 in D. ochropliwa^ in each oviduct, while

from 18 to 30 may be countrd on one side in D, fusca.
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Measurements of Ko. 6S91, in inches.

Indies

Length, axia], from siioiit to rictus oris -j

Leugtli, axial, from .snout to axilla 4(]

Length, axial, from snout to groin 1. 29

Length, axial, from snout to cud of vent L51
Length, axial, from snout to end of tail 3. 01

Length of fore limb 3

Length of fore foot 08

Length of hind limh 3(3

Length of hind foot 17

Width of hind-f )ot sole 3

Width of head at rictus oris 2

Width of body at middle 22

Rabitat, etc. This salamaader is chiefly abundaut in tlie chain of

the x411eghanies and their ontlyiiig spurs. I have never seen it in the

liill country of Pennsylvania or the lower plains of New Jersey and
Maryland, nor have I observed it in the Alleghanies of southwestern

Virginia. I have taken it abundantly in the Black Moutaius of Noith
Carolina. The Philadelphia Academy possesses numerous specimens
from the Broad-Top Mountain, in southern Pennsylvania, from Dr.

Lciuy. It has others from Warren County, Pa., from Dr. Randall. In

northern Peunsylv^ania and the Adirondacks it is very abundant.

The habits of this animal are terrestrial. It occurs under the bark
of every fallen log of hemlock [Abies canadensis) and in the debris of

the dark damp forests of the Nortii. I never saw one in the water of

streams and river banks, the habitat of the other species of the genus.

Professor Baird was familiar with this species before I described it.

I published his suggestion, expressed in a letter, that it was the 8.

haldemani of Holbrook. Holbrook's figure does not re[)resent Ihi.i

species in any degree, nor is his description more conclusive as to the

reference of this species to it rather than some others. He says it is

marked with spots on the upper surfaces, which are "disposed without

much regularity," but the largest are on the flanks. There are but few

spots above in this animal, and they are in a regular median series.

The sides are banded. He also describes and figures the belly as yel-

low, which it is not in Desmognathus ochrophwa. The Salamandra hal-

demani appears to me to have been proposed on an unusually spotted

Spelerpes bilineatus.

Desmognatlius ocliropheea Cope.

Catalogue No. of
number. spec.

3917 10
4041 3

20
4539 5

Locality.

Allegany County, K. T .

.

Bradford County, Pa
Meadville, Pa
Susquehanna County, Pa.

Whence and liow
obtained.

Dr. Stevens.
C. C. Martin.
Professor Williams.
Professor Cope.

1951—Bull 34- -13
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Variety. A specimen with the dentition, coloratioi], and proportions

of body and tail of tbis species was sent to the Smithsonian Institution

from northern Georgia by Dr. Jones. It approaches the D. fusca in

having a small tuherculum canthus oculi, and a well-developed inferior

series of mucous pores.

DESMOGNATHUS FUSCA Eaf.

(Plates 34, figs. 5, 6 ; 36, lig. 1 ; 45, fig. 7.

)

(var. fusca.)

Baird, Journ. Ac. Phila. (2), i. p. 285; Cope, Proceed. Ac. Pliila., i, 1869,

p. 115; Straucb, Salam., p. 74; Gray, Cat. Batr. Grad.Brit. Mns.,

ed. i,p.40; Boiilenger, Cat. Batr. Grad. Brit. Mas., ed. ii, 1882, p. 77.

Triturus fusciis Rafiu., Auuals of Nature, 1820 {fide Baird).

Sala^nandra intermixta Green, Cont. Macl. Lye. i, p. 827.

. Salamandrapida Harlan, Jonru. Ac. Phila., v, p. 138.

Salamandra quadrhnacutata Holbr., N. A. Herp. v, p. 49, Pi. 12.

riclhodonfusciim Dum. & Bibr., p. 85, PI. 101, fig. 3.

Flethodon niger Hallow., pt., Journ. Ac. Phila. (ii), 1858, p. 344. et var. auriculata.

Salamandra auriculata Holbr., N. A. Herp., v, p. 47, PI. 12.

• Desmognathus auriculatus Baird, Journ. Ac. Phila. (2), i, p. 286; Strauch, Salam., p.

74 ; Graj', Cat. Batr. Grad. Brit. Mus., ed. i, p. 41.

Cylindrosoma am-iculatum'D>uu. &Bibr., p. 81.

Desmognathus fusca var. auriculata Cope Proc. Ac. Phila., 1869 ,p. 116; Boulenger,

Cat. Batr. Grad. Brit. Mus., ed. in, 1882, p. 78.

This, perhaps tlie most abundant salamander in ISTorth America, is

quite variable in coloration, but not in proportions and structural pe-

culiarities. Those of the latter whicli characterize it are the presence of

fourteen costal plicse; one well, and one little developed lateral se-

lies of mucous pores; the equal and regular distribution of teeth on

the mandible of males ; the compressed tail keeled above and tinned

distally ; the presence of a tubercle in the anterior canthus of the eye
;

the marbled color of the belly. In many quarts of specimens I find

four specimens from southern localities
;
two in the Philadelphia Acad-

emy from Charleston, two in the Smithsonian from Biloxi, Miss., which

have fifteen plicte, but one of the latter has fourteen on one side. In

specimens which have been preserved in too strong spirit the pores

are rendered invisible; the same occurs when the spirit is impure or

weak. In soft specimens, the canthal tubercle sometimes disappears,

and in many young specimens and some adult females it does not ap-

pear to exist.

The head is more depressed and the muzzle prolonged than in species

of other genera. The eyes are prominent; the plicje behind them

strongly marked. These consist of one on each side tlie head and nape,

which converge posteriorly and then turn abruptly outward, to be

continued into the gular plica. A second [)lica extends from the man-

dible across the rictus oris to the upi)er plica. A second longitudinal
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plicci extends from this to tbe gular, inclosing an ovate enlarged area,

;uid a sbort one to the orbit incloses a postorbital subround and smaller

area.

The commissure of the mouth is more undulate in males than in females,

but both present a slight elongation of the symphysis, produced exter-

nally by a pad of crypts. The width of the head enters the length

5.0G times. The vomerine teeth are often wanting, and when present

are minute and few. Their basis is a ridge, which extends from behind

the middle of the posterior nares across the palate with a posterior con-

vexity. The parasphenoid patches are small and not in contact; the}^

do not extend to opposite the middle of the orbits.

The median toes are elongate, and as in D. ochrophcea; they fail to

meet by four interspaces when pressed to the side. The tail has a char-

acteristic form, which is invariable at all periods ; near the base the sec-

tion is trigonal : the dorsal keel increases in elevation and becomes a

narrow fin posteriorly ; the extremity is attenuated. Its length is just

equal to that of the remainder of the animal.

Fig. 48. Desmognathus fiosca fusca. No. 40. Carlisle, Pa.
; f.

Tliere are two color varieties, which blend together so as to indicate

that no higher value can be attached to them ; one of these is the Sala-

mandra auriculata of Holbrook.

Above brown, with gray and pink shades ; sides and belly marbled, tbe pale prcdom-

iiiatiug; no red spots on sides var. /«sca.

Above and sides black; tbe latter with a series of small red spots; a red spot from

eye to cantbus of moutb, present or absent ; belly marbled, tbe dark predominat-

ing var. auriculata.

The latter variety occurs only in the Southern States ; the tubercle

of the angle of the eye and the upper lateral pores are often better

developed in it than in var. Fusca, therefore approaching D. nigra. It

is, however, easily distinguished from the latter. Sundry specimens
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lack the red spots, and others have paler bellies, resembliug thus the

darker Fuscae. The size is tiie same.

Fig. 49. Desmognnthus fusca auricnlata. Jfo. —
. ; f.

Ill the young of B.fiisca there is a series of pinkish iiicoinpletcly

separated alternating spots, in two series, covering the whole dorsal

region; they are rarely so well distinguished or so bright as in the

specimen of the same which furnished the type of ITolbrook's S. quad-

rimaculata. The pink fades to orange brown or ochcr, and to pale brown,

wath age, and at the fullest maturity all are lost in a uniform blackish

Measurements of No. G832, in inches.

Inches.

Length axial, from suout to rictus oris 3

Leugtb, axial, from soout to axilla 71

Lengtb, axial, from snout to groin 1.95

Length, axial, from snout to end of vent 2. 3

Length, axial, from snout to end of tail 4. 6

Length of fore limb 42

Length of fore foot 15

Length of huul limb 62

Length of hind foot 2(5

Width of sole foot 16

Width of head at rictus oris :575

Width of body at middle 55

Habitat, etc.—This species lives chiefly among the stones in the many
shallow rivulets and springs of the hilly and mountainous regions

of the country. It is not so partial to deei)er and stiller waters as the

Spelerpes ruber, but prefers the rapid and sliallow streamlets; here it

may be found under every stone, or its delicate larva may be observed

darting rapidly from place to place, seeking concealment among mud
and leaves. The B.fmca is one of the most active and vigorous of our

species. The peculiar structure of the tenqxjral muscle and its ten-

dons, and of the occipital condyles, with the strength of the bones of

the front, enable it to burrow among stones and in earth iuore readily

than the species of other genera. When pursued, it runs and wriggles

out of sight with the greatest ra[)idity, and is quickly concealed by as-

sistance of its dusky colors.

Professor Baird originally noticed the curious disposition of the eggs

in this species, which I have verified on a few occasions. As in the
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anurous geuus Alytes, the eggs, ou emission, are connected by an albu-

miuous thread, wliich soon contracts and hardens. One of the sexes

protects this rosary by wrapping it several times round the body and

remaining concealed in a comparatively dry spot. How long this

guard continues is not known.

The most Eastern specimen I have seen is from Essex County, Mass.

Besides a groat number of specimens in the Museum of the Philadel-

])liia Academy, the following form the Smithsonian basis of the exami-

nation :

Desmogna th tis fasca fusca Ra G nesque.

RESERVE SERIES.

No. of
spec. Localitj'.

Carliale. Pa
M andeville, La
Kiuston, N. C
Mead ville, Pa
Carlisle, Pa
Salem, N.C
Nashville, Ga
Abbeville, S. C .

Wcstport, N. Y
'i'eimessee
Claiboiue County, Tenu
Columbus, Oliio '

0ianj;e, N.J
Pittsburgh, Pa.
Highland Couuty, Ohio .

Eutaw, Ala
Mississinpi
Phihidemhia, Pa
Ruck Cieek, D. C
Btookville, lud
Ad.rondack, N. Y.
Norfolk, Couu
Gloucester, Md
Gloucester, Va
Ricehorouph, Ga
Biloxi, Miss

When
collected.

Nuv. — , 1S78

Aug. 5,1880

1876'

1851

From whom received.

Prof. S. F.Baird
N. O. Academy
Welsher & Milner . . . .

Professor Williams .., .

Prof. S. F.Baird
J. T. Lineback
W.J. Taylor
Prof. S. F'. Baird
... do

J. N. B. Scarborough..
.... do
Prof. L. Lesquereux..
Dr. J. G. Coop.-r

Col. B L. C. Wa:les
J. Richard.
P. L. Jouy
Ur. R. Havmoiid
R. Clavko'
A. F. Wooster
CO
(0
Ur W. L. Jones ,

C. Billman

Nature of
specimi D.

Alcoholic.
Do.
Do.
Do.
Do.
Do,
1 o.

Do.
Do.
Do.
Do.
io.
Do.
Do.
Do.

Do.
Laiva.

Do.
Do.
Do.
Do.
Do.
Do.
Do.

GENERAL SERIES.

4
2

20
1

2
2
1

IG
27
3

1

6

2

2
1

1

120
75
1

1

1

2

2

4
1

2

1

2

Salem,N.C
Highland County, Oijio

Mead ville. Pa
Augusta, Ga ,

(?)

Fiauklin Countv, Ti.nn.
Washingto:i, D. U I...

Columbia, S. C I . .

.

Washington, DC i...

Clarke CouLty, Va
Salem,N.C .

.'

Anderson, S. C
Georgia.
Cincinnati, Ohio
Charleston. S. C
Wytheville, Va
Carlisle, Pa

do
Mississippi
Dayton, Ala
Fauquier County, Va .

Summerville, N. C
do

Knoxville, Tenn
Columbia County, Pa .

Georgia
ilo

do
.... do

do

Williams
Wu). Phil ips

(?)

J. N. B. Scarborough

.

(?) -.

Dr. Gi^o. A. Moran,U. S. A
Dr. E. Uoues
C. B. R. Kennerly
J. T. Lineback
Miss Paine
(?)

J. N. B. Scat borough
(?)

Col. M. McDonald
Prof. S. F. Baird

do
Dr. Shuranaid
Edgevvorth
C. \V. Slieurmauu
J. McNair
(?)

Prof. J. B.Mitchell
Dr. Hi'iiderson
Dr. W.L.J, nos

.do
do
.do

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Di).

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.



198 BULLETIN 34, UNITED STATES NATIONAL MUSEUM.

Desmognathus fusca auriculata Holbrook.

EESERVE SEKIES.

Catalogae No. of
number. spec.

8906 8

881!) 10
3901 1

68i!& .5

3806 3

Locality.

Oakley, S.C
Cincinnati, Ohio.
Ricebotough, Ga
(?)

Knoxville, Tcnn.

AVhon
collected.

April 5,1877

Fiom whom received.

V. W. Hayward
J. N. B.- Scarborough
Dr. W. L. Jones
(?) --.

Prof. J. B. Mitchell .

Nature of
specimen.

Alroliolic.

Do.
1)0.

Do.
Do.

DESMOGNATHUS NIGRA Green.*

Baird, Journ. Acad. Pbila. (2) i, p. 286 ; Cope, Proceed. Ac, Phila., 1869,

p. 117; Straucb, Salam., p. 73; Gray, Cat. Batr. Grad. Brit. Mns.,

ed. I, p. 40; Boulenger, Cat. Batr. Grad. Brit. Mus., ed. ii, 1S82, p. 79.

Salamandra nigra Green, Journ. Ac. Phila, i, p. 352.

Triton n'ujer Holbr., N. A. Herp., and p. 81, PI. 27.

Aviblijstoma nigrum Dum. & Bibr., p. 105.

Plethodon n'lger Hallow., Jour. Ac. Pbila. (2), iir, p. 344, partita.

This is tbe most robust salamander of the easteru regions of our

zoological realm ; it is not so sleuder as tbe Gyrinophilusporpltyritieus,

and is a much stronger animal. As compared with the D. fusca it is much
larger, the tail is more compressed and extensively finned, and the color

is uniformly different. Besides the characters already pointed out in

the table, it differs from J), fusca as follows : The paraspheuoid patches

of teeth are prolonged more anteriorly, and approach very near the

vomerines in most instances ; they are always prolonged beyond the

middle of the orbits j their ])rolongatlon is at the same time narrowed,

and in most the j)atchcs are not distinguished at this point. The vom-

erine series are better distinguished (though not always), being oblique,

separate, and not extending beyond nares. The tongue is in eight speci-

mens examined nearly round, while it is always a long oval in the two

other Desmognathi; finally, the only male does not possess the black

pigment coat of the testes always present in the others, though, as in

them, the vas deferens is black. The body is stouter, and the width of

the head enters the length to the groin less than five times—in the

others always morcj this is also exjiressed by the existence of only

twelve costal plicae, and the fact that the appressed limbs are only S"p-

arated by 2^ intercostal spaces.

The iiostorbital plicae are not strongly marked. The mucous poro.^

are well developed, aud the two lateral series are often distinct in alco-

holic specimens by their white color; when the}* become dry they arc

difficult to observe. There arc two rather distant gular series within

the mandibular rami on each side, and one on each side extending in

wards and forwards from the gular plica. The superior lateral series

extends from the orbit to near the end of the tail ; the inferior round

the humeri to each side the pectoral region.

* Plate 49, fig. 1.
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The proportions of the fingers are as in D.fusca; they are entirely free.

The eyes are prominent, with thick opaque palpebrae. A tubercle occu-

pies the anterior angle, which, after an examination of that in B. fused,

is proven to be a dismemberment of the superior eyelid.

The coloration is uniform in about twenty specimens examined. It

is simple, viz: Uniform black above and below, except the muzzle from

between the eyes, the lower jaw, the end of the tail, and the soles of

the feet, which are brown.

4 3

Fig. 50. DesmognathuK nigra. No. 3923. Abbeville, S. C; \, f.

. Measurements of 'No. 3923, in inches.

Incbes.

Lengtb, axial, from end of muzzle to orbit 29

Length, axial, from end of muzzle to cantlius oris 55

Lengtb, axial, from end of muzzle to axilla 1.22

Lengtb, axial, from end of muzzle to groin 3.23

L'jngtb, axial, from end of muzzle to end of vent 3. 76

Lengtb, axial, from end of muzzle to end of tail 6. 9G

Lengtb of fore limb ' G9

Length of fore foot 26

Length of bind limb - 1.02

Leuglh of bind foot 47

Width of hind-foot sole 27

Width between ej^es in front 30

Width at can thus oris 65

Width of body 75

Widtli of body at sacrum 54

HahiU, etc.—Tins creature is aquatic 5 but after the fashion of the D.

fusca it occurs only in shallow stony brooks. It is, so far as known,

confined to the Alleghany mountain ranges from Pennsylvania south-

wards. It is abundant in the streams of the rocky ravines and cold

springs in the remotest depths of the forest, where its retreat is cool

and dark. It seeks concealment under loose stones and slabs of slate

with great activity, and is not easily caught. Its habitat does not seem

to be shared by any species but the D.fusca; the Gyrinophilas porphy-

riticus^ the other characteristic Alleghany species, haunting standing

:springs and bogs, where stones are not so numerous. Green described

it from Pennsylvania, but Baird, who is familiar with the Alleghany

fauna of our State, says he has not observed it near Carlisle; nor have

il met with it north of Virginia, where it is common. Besides Green's
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t3pe aud specimens from near the Kanawha River, in southwestern

Virginia, iu the Philadelphia Academy Museum, the Smithsonian con-

tains the following:

Desmogiiathus nigra Green.

Ca,talo;;uo
number.

3880
3023

Number
of spec.

Locality.

Geoifriii

Abbeville, S. C
Giles Couuty, Va .

Wythe County, Va

Wbence and bow
obtaiued.

Dr. W. L. Junpp.
I)r. .J. B. Barratt.
E. D. Cope.
Col. M. McDonald.

SALAMANDRID^.*

Gray Procoad. Zool. Soc. Loudou, 1858, p. 142. Cope, Journ. Ac. Phil.,

1866, p. 107.

Ko ethmoid bone. Palatines with T:)osterior separate processes ex-

tending over the parasphenoid, bearing teeth on their inner margiu-s.

Prefrontals and pterygoids present. Parietal entirely separated from

prefrontals by broad frontals. Orbitosphenoid confluent with j)rootic.

No dentigerous plates on the parasphenoid. No postfrouto squamosal
arch. The ceratohyal free, connected with the quadrate by ligament.

Carpus and tarsus osseous. Vertebrae opisthoccelous. No otoglossal

cartilage.

The hyoid apparatus in this family is like that of the Plethodontidse.

There is a hypohyal on each side of the anterior extremity of the basi-

branchial which does not articulate with the ceratohyal. In Triturus,

Salamandra, and [leinisalamandiM, it is short (Plate 36, fig. 8) ; while

in Chioglossa it is recurved posteriorly, passing under the ceratohyal

of each side, and almost reaching the basibranchial again near the point

of origin of the ceratobranchial (Plate 36, fig. 9). It thus forms a nearly

complete circle, supporting the circumference of the tongue. This

circle has the same function as that in Amblystoma, but is of different

homological value. Appropriately to this functional resemblance to

the American forms, the proximate extremity of the ceratohyal is at-

tached to the distal extremity of the suspensorium, but by ligament.

In Hemisalamandra, on the other hand, it is attached to the proxi nal

part of the same by ligament, thus furnishing a condition intermediate

between the types of Chioglossa and of Diemyctylus.

This family is confined to the Old World. It embraces the following

genera

:

I. Maxillary and pterygoid bones separate, the former not reaching quadrate.

a. No ligamentous postfrouto- squamosal arch.

Tongue large, free, except on the anterior half of the median Hue; teeth in

two longitudinal curved series Chioglossa,

Tongue large, scarcely free at edges; teeth in two longitudinal curved se-

ries Salamandra.

Tonguesmall, notfree; teeth iu twostraight piirallel series.. Hemisalamandra,

Phiic :i7
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cxa. A li<>amentons postfronto-squamosal arch.

Touguc small; vomeropalatiuc teeth in lougitudiual series, wliieh couverge

and join anteriorly, forming a /^ Triturus.

II. Pterygoid united broadly with maxillary l)on?.

Postfronto-squamosal arch partly ligamentous; tongue little free; teeth

forming a A Pachyirilon

Tlio species of this family recorded iu Bouleuger's Catalogue of the

British Museum are the following :

Chloglossa lusitanica Bocago, Portugal, and northwest Spain
;
Sala-

maudra maculosa L., central and southern Europe, Algiers, Syria ; S. afra,

Laur., the Alps, 2,500 to 12,000 feet; ;S^. caucasica Waga, Caucasus; Hem-

isalaniandra cridata Laur., Europe; Trtturus blasli De I'Isle, north-

west France ; T. marmoratus Latr., France, Spain, Portugal ; T. alpes-

tris Laur., central Europe; T. vulgaris Linn., Europe, except southern

France, Spain, and Portugal ; temperate Asia ; T. crocatus Cope, Syria

;

T. monfanus Savi, Corsica; Pacliytriton hrevipes Sauvage, South Kiansi,

China.

PLEUEODELID^.

Cope, Journ. Acad. Phila., 1836, p. 108.

Pleurodelidce and Siranoiidw Gray, Proceed. Zool. Soc. London, 1858, p. 142.

No ethmoid bone. Vomeropalatiuc bones, with posterior separate

processes, extending over the paraspheuoid, and having teeth on their

inner margins. Prefrontals and pterygoids present. Parietals not

embracing the broad frontals. No dentigerous plates on the parasphe-

uoid bone. An osseous postfronto-squamosal arcli. Ceratohyal free,

connected with quadrate by ligament. Carpus and tarsas osseous. Ver-

tebrne opisthocojlous. No otoglossal cartilage. (Plate 34, figs. 2-7).

This family differs from the Salamandridiie only in its post fronto-

squamosal arch. Eudiments of it already appear in some members of

the latter.

The genera of this family are all found in the Old World. One of

them is represented by two species in North America. They are dis-

tinguished as follows :

I. Maxillary hone not reaching quadrate.

a. Ribs not perforating the skin.

Toes, 4 Salamandrlna.*

Toes, 5 - Diiimijctuhts.

aa. Ribs perforating the skin; vomeropalatiuc teeth in a /\.

Toes 5 PleurodeJcs.

II. Maxillary bone reacliing quadrate.

Toes 5 GlossoJegaA

The species of the above genera are as follows : Salamandrina per-

spicillata Savi, Italy; Diemyctylus vittatus Gray, Asia Minor, Syria;

3. palmatus Schneid., central and western Europe; D. montandonii

Boul., Moldavia; D. boscw Lataste, Spain, Portugal; D. pyrrliogaster

* Seiranota Barnes. t Tylofriton Anders.
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Boie, Japan, China; D. sinensis Gray, China, B. torosus Esch., Cali-

fornia, Oregon ; D. viridescens Eaf., J<[orth America, eastern antl aus-

troripariaii regions ; D. r^iscouii Gene, Sardinia
5 D. rt6;]9er D ages, Pyr-

enees, Spain ; Pleurodelcs walili Michah., Spain and Portugal, Tan-

giers; Glossolega 2Joi>'e{i GervnU, Algiers; G.hagemnuellerihatsista, Al-

giers; G. verrucosa Anderson, Eastern Himalayas, Yunnan.

DIEMYCTYLUS Eaf.

Annals of Nature, March, 1820, No. 22, p. 5; Hallowell Journ. Ac. Phila.

(N. s.),iii,p. 333; Cope, Proceed. Ac. Phila., 1859, p. 126.

NotophthalmtisRa.iiiiesq^\ie,J. c,p..^>; Baird, Journ. Ac. Phila., (N. s.) i,|i.284.

Molge Merre:."., Teutanien, Syst. Araphlbiaruin, 1820, p. 185 ; Boulcuger, Cat. Batir.

Grad. Brit. Mus. , 11, G, 1882, pars.

Eaprocfus G6n6, Sjn. Reptil., Sardinia, p. 28 ; Bonap,, Fauna Italica ; Cope. I. c,

p. 127.

Cynops Tschudi, Batr., 1838, p. 94.

Taricha Gray, Cat. Batr. Grad. Brit. Mus., 1845, p. 25.

The hyoid apparatus in this genus is much as in the Pletliodontidse

and the Salamandridoe. There is a small hypohyal, which does not

articulate with the ceratohyal. In Biemyctylus torosus there is a second

l)rocess on each side posterior to the hypohyal,* which may be homolo-

gous with the similar second lateral cartilage in Lingiudaysits annii-

latus, or even with the otoglossal cartilage. The ceratohyal is divided-

tlic proximal half osseous. The first ceratobranchial and epibrauclii.il

are osseous. The second ceratobranchials originate from a high me
median longitudinal crest of the basibrauchial. The free extremity of

the ceratohyal is elongate, and in D. viridescens it extends all the way
to the Inferior surface of the exterior process of the exocciptal bone,t

with which it is in close contact. In the D. torosus it does not exten<l

so far. In both species the extremity carries with it the hyosuspensorial

ligament which connects it with the quadrate bone, which thus becomes

much longer than in other genera, (Plate 46, figs. 3, 4.)

What name should be applied to this genus is uncertain, and may
perhaps ever remain so. The circumstances are as follows : In 1810, in

the Journal de Physique, | lxxxviii, p. 418, Eafinesque proposed to

replace the name Triton of Laurenti by his own name, Triturus. In

1820, in the Annals of Nature§ for March, p. 4, he says: "My genus

Triturus is the same as the Triton of Dnmeril, there being already

another genus of animals called Triton. It differs from the Salamandra

* First indicated by Wiedersheim in Der Kopfskelet der Urodelen, PI. vi, tig. 91.

t This was first shown lue by Dr. E. E. Gait in one of her dissections.

t Prodrome de soixante-dix nouveanx genres d'auiinaux ddcouverts dans I'iut^rienr

des fitats Unis d'Am^riqne, dnrant I'annde 1818.

^Annals of Nature or Annual Synopsis of new Genera of Animals, Plants, etc., Dis-

covered in North America, by C. S. Rafinesque, Transylvania University, Lexiugtouy

Ky., 1820.
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in liaving a compressed tail." Under this genus Le included five siiecies:

T. hypoxanthus, T fuscus, T. vitidescens, T. nehulosus, and T. miniatus.

Tlie T.fuscus is llie Desmognailtus fusca of Bahd ; the T. viridescens and

T. miniatus are included under the present genus, while the application

of the other two names is unknown. Under the head of the T. viri-

descens (p. 5), he remarks: "It must form a peculiar subgenus Diemyc-

tylus, distinguished by the fore-feet semipalmate, with four equal toes,

the posterior with only three toes and two lateral knobs; jaws nearly

equal, eyes elliptic," etc. Immediately following on the same page the

author proposes the subgencric name Notophthalmus for the T. miniatus,

in the following language: "It has almost the characters of the sub-

genus Diemyctylus, but differs yet from it by having the toes of the

fore-feet free and unequal, the lateral ones much shorter, whence it may
form another subgenus Notophtlialmus."

The first publication of the name Triturus makes it synonymous

with the Triton of Laurenti, and all subsequent uses of the name, even

by the same author, must yield to this one. Now Laurenti does not in-

clude a single species of Diemyctylus in his Triton^ so that the name
is not applicable to the present genus. It must be applied to a genus

of Salamandridfe whose species are placed by Boulenger in the section

of his genus Molge, which is without postfronto-squamosal arch.

One year later than Eafinesque, Merrera (1820) proposed the name
Molge for a series of species which embraced, with those of Triturus,

oue species of Diemyctylus, D, palmatns [Molge palmata Schiieid.). The
Trituri being abstracted by the prior name, Molge should remain for

the last-named species. But it w\^s in the same year that IJafiiiesque

proposed Diemyctylus for the same genus, and it now becomes a ques-

tion as to the day of the year on which the works of these two authors

were respectively issued. As Eafinesque's bears the early date of

March, I retain it until it is shown that Mcrrem's Tentamen was pub-

lished previously. On this point I have not as yet obtained definite

information.

The two North American species of this genus differ as follows;

Head wider, flat, without keels; middle fingers aud toes shorter ;
colors uuiforra, un-

spotted ; larger D. torostis.

Head narrow, more elevated, and with two longitudinal keels; middle fingers and

toes longer ; spotted more or less thickly ; smaller D. viridesceHS.

Both of these species are aquatic in their habits, and they are the

only species found in North America which are truly so ; that is, they

do not live on the bottom or under stones, but swim or suspend them-

selves in comparatively deep water.
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DIEMYCTYLUS TOROSUS EscL.

(Plates 36, fig. 2; 38, tigs. 1-4 ; 45, fig. 8 ; 49, fig. 3.)

Cope, Check-List Batr., Kept. N. Amer., Bnll. U. S. Nat. Mus., i, p.

28, 1875.

Trilon lorosus Esch., Zool. Atlas, p. 12, PI. 21, fig. 15 ; Straucb, Salam., p. 30.

Salammdra heecheyi Gray, in Grifl". A. K., i., p. 107, aud Zool. Beecbey's Voy., PI. 31,

fig. 3.

Triton ermani Wiegm., in Erman's Reise um die Erde, p. 24.

SaJamandra (^Triton) granulosa Skiltou, Amer. Jouru. (2), vii, p. 202.

Nolopthalmus torosus Baird, Journ. Ac. Phila. (2), i, p. 284.

Tarivha torosa Gray, Cat., p. 25 ; Girard, U. S. Expl. Exped., Herp., p. 5, PL 1, fi. 1-8.

Taricha Jwvis Baird & Girard, Proc. Ac. Phila., 1853, p. 302.

Trilon Imvis Strauch, I. c.

MoUje torosa Boulenger, Cat. Batr. Grad. Brit. Mus., second ed., 1882, p. 20.

This fine species is of rather robust proportions. The head is wide

and distinct from the ueclv, through the protuberance of a posterior

superior angle on each side. It is also i)erfectly flat and smooth above,

excepting a gentle slope from a line connecting the orbits to the end

of the muzzle. The body is slightly compressed, and its length from

axilla to groin is just equal to the length from the axilla to the end of

the muzzle. The tail is long, exceeding the length of the head aud

body by the depth of the latter. It is very much compressed, and has

a wide dermal border both on the inferior and the superior edges.

Viewed from above, the head is contracted towards the muzzle with

curved lateral outlines, and the end of the muzzle is truncate. It also

projects considerably beyond the lower jaw. The nostrils appear to be

teriniiuxl, but directed laterally, and the space betweeu them equals

two thirds that between the bases of the eyelids, and exceeds by one-

quarter the space betweeu the internal nares. It also equals the length

from the eye to the nostril, and exceeds by a very little the length of

the eye-fissure.

The upper lip begins to descend posteriorly at a point half-way be-

tween the nostril and the eye, and does not rise again, but conceals the

lower jaw. The rictns is just behind the posterior angle of the eye.

Anterior to this point it is joined on its internal side by a short lamina,

which represents the lower lip of the perenuibranchiate species of

Batrachia. This lip is entirely concealed, and there is no fold in front

of it, on the lower jaw.

The tongue is oval, aud very small. It is only free at the sides, and

that but slightly. The vomeropalatine teeth are in two straigbt series,

which converge forwards aud join directly between the choante.

The limbs are robust, the posterior ones the more so. Applied to the

side, they overlap by the length of the posterior foot with tarsus. The

digits diflVr much from each other in length, but not so much so as in

the D. viridesccns. The second (first) finger is very short, and the fifth

is a little longer, while the third and fourth are of usual length, the

third the shorter. '1 he phalanges are l-2-3-'_'. The toes are arranged

much as the fingers, the longer ones of medium length, and the first
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very short The lengths are, begiuning with the shortest, l-d-2-4-3.

The number of phalanges taken in order is: 1-2-3-3-2. The epider-

mis on the extremities of all the digits is horny. There are no distinct

palmar or plantar tubercles. I have not discovered any horny plates

on the inner sides of the posterior legs, such as occur in the D. viridcs-

ccns during the breeding season.

The character of the surface of the skin varies according to the sea-

son and locality. In a majority of specimens the upper surfaces are

smooth, but wrinkled more or less closely. In specimens which have

been exposed to drought, the surface becomes rough, with small hard

projections. The lower surfaces are always studded with minute horny

points so as to be hispid. These become more numerous and prominent

in specimens where the dorsal integument is roughened. Lateral folds

are very obscure in this species, and can only be traced on the superior

part of the sides. Twelve such grooves may be counted, the first and last

being opposite the humerus and femur respectively. There is a dis-

tinct transverse postgular fold. The digits have thin dermal margins

towards the base. The genitalia are very prominent during the breed-

ing season, and the orifice is longitudinal, and its edges are marked

with transverse wrinkles. Internally there is a large prominent papilla,

simulating an intromittent organ, which rests in a fossa, whose poste-

rior wall is composed of a series of columnar papillte, which radiate

backwards and downwards. The free membrane of the edges of the

tail is much reduced, or is even wanting, in the specimens with rough-

ened skin.

2

r 4 5

Via. 51. Diemyctyliis torosus. No. 11407. San Francisco; J, f.

Measurements of lio. 11577.
M.

.170

,078

.061

.026

Total length

Length of head aud body

Length to groin -

Length to axilla

Length to cauthus oris 012

Length to anterior cauthus oculi 005

Length of fore-leg 027

Length of cubitus Oil

Length of manus - 0115

Length of hind leg 030

Length of tibia 0085

Length of pes 0136

Interorbital width 075

Greatest width of head 0175

Depth of tail at middle, with fin 014



20G BULLETIN 31, UNITED STATES NATIONAL MUSEtJM,

The mucous pores of this species have tlic following distiibutiou:

Tliey form a band on each side of the muzzle, which passes within the

eyelid to just behind the eye, where it divides. One line extends back-

wards and turns towards the middle line without joining its fellow of

the opposite side. The other branch i)asses behind and below tlie eye,

and forms a patch on the loreal region. On the body the system con-

sists of a series of pores along the lower part of each side.

The coloration of this species is simple. The sides and superior sur-

faces of the head, bod}", and limbs are brown, and the inferior surfaces

are yellow. In rough specimens the brown becomes almost black, and

the yellow is correspondingly deep. In smooth specimens the brown is

pale, and has an olive tinge. The upper membrane of the tail is j'el-

lo wish-brown ; the lower yellow.

This species has the widest range of any Pacific salamander, since it

extends from San Diego on the south to southern Alaska on the north.

It is very abundant in some parts of California, and may be seen swim-

ming in the streams and ponds in numbers.

Diemtjctylus ioiosus Escli.

RESERVE SERIES.

Catalogue No. of
number. spec.

9056 6

47 1

4070 1

4028 3
404G 3

9214 1

9215 9

11407 2
11577 10
11764 2

4U52 4

9556 1

6585 1

13560 1

14107 1

13940 3

13940 1

13952 1

13381 2

14479 2

14480 2
1449-.i 1

13928 2

14556 2

11764 7

4014 5

Locality.
When col-

lected.
From whom received.

Nature of
specimen.

Pugot Sound, Oregon .

.

California
Fort Steilacooni, Wash .

Eugene City, Oregon . .

.

Fort Vancouver, Wash.
Eort Steilacoom, AVash.

IT. S. Expl. Exped .

Dr. Geo. Suclsley.U. S.

Dr. C.G. Newberry
Dr. J. G. Cooper

alSan Francisco, C
do ,

Fresno, Cal
Astoria, Oregon

California
Monterey, Cal
Hassler's Harbor, Alaska
Lake County, Cal
Berkeley, Cal

do
Howell Moantaius, Cal..
San Diego, Cal
Port Cliester, Alaska
Nisqually, Orogou
RevillajigedoHar., Alas.
Baird, Cal
Humboldt County, Cal ..

Fresno, Cal
San Francisco, Cal

1879
1879

1885
1884
1884
18S4
J 883
1883

1885
1885

U.S. Expl. Exped
Gustav Eisen (?)

Gustav Eisen
Lieut. W. P. Trowbridge,

U. S. A.
Dr. Wm. Stimpson
Dr. Canfleld
H.E.Nichols
H.W.Turner
R. E. C. Stearus

do
do

Chas. R. Orcutt
Lt. H.E.Nichols, U.S.N
Expl. Esped
Dr. T.H. Streets, U.S. N.
Chas. H. Towusoud
...do.--
Gustav Eisen
Dr. J. L. Leconte*

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Da.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

GENERAL SERIES.

4027 1

4015 1

4014 1

11852 2

31764 10
12751 2

12153 1

4051 4
11471 1

12010 4
4095 4

14450 2

14461 1

14465 1

14469 1

El Dorado County, Cal.
San Francisco, Cal
--.do
San Queutin, Cal
Fresno, Cal
Ballinas Bay, Cal
Oakland, Cal
Petaluma, Cal
Puget Sound, Oregon

Fort Umpqua, Oregon.
(?)

Oregon
Kelsey ville, Cal
Oregon

April -, 1871

1879

Dr. C.C.Boyle
R. D. Cutis
Dr. J. L. Leconte .

.

Capt. Wm. Holden
Gustav Eisen
Hemphill
P.L. Jouy
E. Samuels
(?)

Lieutenant Micliler.

(?)

(?)

L. Stone
Expl. Exped

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Typo of I. Icev's.
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DIEMYCTYLUS VIRIDESCEXS Raf.

(Plates 36, figs. 3-4
; 39; 40, figs. 5-9; 41, figs. 3-4

; 42, fig. 3 ; 45, fig. 9; 49, fig. 4.)

Hallow., Joiirn. Ac. Phila. (N.s.)iii, p. .303; Cope, Proceed Ac. Pliila.,

lfc'59, p. 126.

Tritarus {Diemijcfylus) viridescens Rafiu., Annals of Nature, 1820, No. 22.

'J'ritiinis {Xoto2)hthahnus) mhiiatns Rafin., I.e., No. 24.

SalcDiiandva stellio Say, Auier, Jouru., I, p. 264.

fHahiinandra dorsaUs Harlau, Journ. Ac. Pliila., V, p. 121; Wied., Nova Acta Loop.,

carol., XXXII, p. 131.

Salaviandra symmelrica Harlan, I.e., p. 157; Holbr., N. A, Herp., V, p. 57, PI. xvii;

DeKay, N. Y. Fauu , Reptil., p. 73, PI. xv, fig. 33; Wied., /. c, p. 125.

Salamandra millcpiinctata Storer Bost. .Jouru. N. H., ii, p. 60.

Snlamandra greeiiil Gray, Grilf. A. K., ix, Syu., p. 107.

Triloii dorsalis Holbr., ?.. c, p. 77, PI. xxv; Dum. &Bibr., p. 1.55.

Triton inUleimnctatits De Kay, I. c, p. 84, PL xv, fig. 34.

Notophthalinus mUuatus Baird, Jouru. Ac. Phila. (2), i, p. 284; Gray, Cat. Batr. Grad.

Brit. Mus., ed. i, p. 22.

Kotoplithalmus viridescens Baird, I. c. ; Gray, I. c. p. 23.

Triton imnetatissimus Dum. &Bibr., p. 154.

Triton symmeiricus Dum. & Bibr., p. 154 ; PI. 107, Sg. 2.

BiemyetyJus miniatus Hallow., I. c.

Triton viridescens Straucb, Salam., p. 50.

Molge viridescens Boulenger, Cat. Batr. Grad. Brit. Mas., ed. ii, 1882, p. 21.

Tills variable species is the aquatic salamander of the eastern region

of North America. Its distinctive characters have been already re-

iVricd to (pa ge 203), and will be more fully detailed under its appropriate

subspecies. These are two, as follows:

Extrrual finger half as long as fourth or shorter; back with small black-edged red

spots D. V. viridescens.

External finger more thau half as long as fourth ; no red spots on back, but large

black ones, which are present also on the tail D. v. vuridionalis.

Diemyctylus viridescens viridescens Eaf.

There are two forms of this subspecies, which have received the

names of viridescens and miniatus respectively. These having been
yhown to be stages of one and the same animal, they are not distin-

guished otherwise than as seasonal forms, which may be by reason of

the environment rendered permanent for a longer or shorter time. I

give, however, the characters that distinguish them.

Crauial carime more prominent, and longer; tongue freer laterally; skin rough;

chcek-xiits more frequently wanting; color red form miniatus.

Cranial carina} less prominent, especially at the ends; tongue less free ; skin smooth;

cheek- pits rarely wanting
;
ground color olivaceous form viridescens-

The form Miniatus never has a caudal fin-membrane, while it is gen-

erally present in the form Viridescens; but this is a seasonal character.

The characters above mentioned are not always combined as described,

and one or another may be wanting while the others are present.
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Tliey will be referred to later in this article. IMcauwliile I describe

t;^pical specimen of the form Yiridescens.

2 1/4
3 5

Fig. 52. Dicmyctylusviridescensviridescens. No. 14163, Aiken, S. C; } f.

The outline of the head seen from above is an oval, which contracts

anteriorly and posteriorly, and is not distinguished from the neck l>y

tlie abrupt contraction of the latter. The back is roof-shaped, anil the

section of the body a vertical oval. The length from the axilla to the

end of the muzzle is just a little less than the distance between the ax-

il'a and the groin. The tail is ranch compressed throughout, and is as

long as the head and body (vent included).

The muzzle, viewed from above, is truncate-rounded, and it projects

a little beyond the mouth. The two ridges of the top of the head in-

close a long lenticular open groove which is closed in front on the muz-

zle, bur open behind on the occiput. On their external sides is a

shallow groove. There is a distinct but obtuse canthus rostralis, and

the lorea' region is slightly concave. The profile is slightly dec rved

at the muzzle. The eye is rather large; i's length exceeds a little the

length from its anterior canthns to the end of the muzzle, and is a

little less than the interorbit 1 width. The nostrils are close together,

and look upwards as well as outwards. The distance between them

enters the interorbital space two and a half times. The eyes do not

project upwards, so that the eyelids are nearly plane with the front.

The lower jaw is only partly overlapped by the posterior pait of the

upper lip, and there is no distinct lower lip or groove. On the side of

the head posterior to the eye is a straight row of four pits, the fir.^t of

which is near the eye and the last is in the position of the first branchial

fissure. These pits are shortly linear and curved, as though made by

the pressnre of an instrument with a short curved edge. The distances

between them are equal to each other and to half the diameter of the

eye. At the position of the posterior pit are traces of three branchial

lissures in three vertical short rows of minute pits; but these are not

nlways present. The cheek-pits, moreover, are frequently wanting. I

give the results of the examination of seventy individuals of the forms

Viridescens and Miniatus

:

Firidcsceiis.

Fossa} present 28

FosssB wautiiiii; 5

Miniatus.

Fosste present 10

FossEB wanting *25

The pits are generally symmetrical, but in a Miniatus there is but one

pore on one side, and in a Viridescens there are no pores on one side

and three on the other.
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The tougue occupies but little space on the floor of tlie uioutb. It is

sligbtl}^ free at the sides, but not at the anterior or posterior ends, which

pass insensibly into the adjacent tissue. Its form is oval anterox)oste-

riorly. Ttje vomeropalatine teeth are iu two longitudinal series, which

converge anteriorly, and join after running close together between the

internal nares. The latter are about as far apart as the external nares.

When applied to the side the fore limb overlaps the hind limb by the

length of the hind foot. While of nearl}^ the same length, the fore

limbs are not more that half as thick as the hind limbs. Their length

is just equal to the distance from the tixilla to the end of the muzzle.

The second (first) finger is very small, with but a rudiment free. The
third finger is long, and the fourth still longer, while the fifth is longer

than the second (first), but generally less than half as long as the fourth.

The phalanges are 1-2-3-2.

The first and fifth toes are mere obtuse rudiments and of eiiual length.

The other toes are not relatively so long as the fingers, standing 2-4-3

in order of length, beginning with the shortest. The phalanges are

1-2-3-3-1. In males iu the breeding-season the hind legs are thickened,

especially the integument of the inner side. It is then divided by trans-

verse folds, and the portions between them become corneous or chit-

inous. There are thus from ten to twelve transverse plates on the in-

side of the thighs, and an irregular number on the inside of the tibia

and tarsus. The rudimental external and internal toes have a cap of

the same substance. These bodies aid the male in maintaining his hold

on the female during copulation.

The skin in the form Viridescens is smooth on all the surfaces, but

rather closely wrinkled. The tail has a free dermal margin or fin (of

about equal width and length) on both the superior and the inferior

edges. The genitalia are very prominent at the breeding season, and
in the male the orifice is oval. It is very papillose, especially within

the anterior border. (See Plates 39 and 41, fig. 3.) There is no trans-

verse postgular fold, and there are no transverse lateral grooves.

Measurements of No. 3795.

ar.

Total leugtli „„ , 090

Leugth ofliead aud body 04Q

Leogtb to groiu 036

Length to axilla 016
Leugtli to cautlius oris 006r)

Leugth of fore-leg 0145
Length of cubitus 005
Leugth of fore-foot 0065
Leugth of hiud leg 0175
Length of tibia 0053

Leugth of hiud foot 0088
Width of head 008
Width between orbi ts 0046
Depth of tail at middle 0075

1951 Bull 34 14
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The color ot the form Viiidesceiis is a light browiiisli-olive above,

which is or is uot marked off distinctly from the paler color of the lower

surfaces aloug the side. The iuferior surfaces are straw-color or dirty

white. Ou each side of the vertebral line is a row of from three to six

smad round red spots, each with a black border. The rest of the sur-

face is marked with small black points, which are smaller but more dis-

tinct on the lower surfaces. On the legs they are larger and more dis-

tinct, and ou the tail they appear to liave run like ink spots ou paper

placed in water. In specimens without fins they sometimes form two

rows on each side of the tail and a line along the side from the axilla to

the groin. There is a faint dark line from the eye to the last cheek-pit.

Chin and throat generally unspotted.

In the form Miniatus the tail is narrow, being without dermal borders,

The color of the superior surfaces is vermdiou red and the lower sur-

faces citron-yellow. The red spots are present as in the other form, but

the small black spots are rarely prcseut on the back. They are present

on the sides, belly, limbs, and tail, and never run together into lines.

In this form the skin of all the upper surfaces is rough, with numerous

minute, semitransparent horny points of the skin. These are not devel-

oped on the inferior surfaces.

These characters would be likely to follow the exposure of an aquatic

7
\ 3

1

Fig. 53. Diemycti/his minialMS miniatus Tla,f. 3802. T wice natural size. Root River, Wis.

animal with soft skiu to the comparative drought of the atmosphere.

The greater acuteuess and prominence of the cranial crests displayed

by the Miniatus form is probably caused by the closer adherence of the

thinner integuments under these circumstances. Direct observations

as to these points, however, exist. Dr. Hallowell was the first to express

his belief that the so-called distinct species were the same. I afterwards

remarked, " the nominal D. miniatus is a state of B. viridescens," and that

I have had it change to the latter in confinement. Dr. Howard A. Kelly,

in an article in the American jSTaturalist, states, he " brought home a

number ot I), miniatus (Eaf.), or little red lizard, or red eft, and after

keeping them in a dark box filled with saturated moss, they changed

their color from a bright vermilion to the olive state characteristic of the

D. viridescans,^^ and he kept them all winter. Col. jSTicholas Pike says in

the same journal (January, 18SG) :
" I have gradually come to the conclu-

sion that the two are identical. Some years ago I captured quite a num-

ber of red ones in theCatskill Mountains, brought them home, and kept

.them in a box with other salamanders, where they could resort to water



THE BATRACHIA OF NORTH AMERICA. 211

if they chose. For some days they remained hiding- under the wet

moss and stones, but finally crept out at night and went into the water.

I gave them some insects" and worms, which they readily devoured. In

about three months they lost their bright red, and in less than a year

they were of the usual olive of the Viridescens. Another fact, still more
decidedly bearing on the case, is, that some two-year-old Viridescens

taken from the ponds and put in earth and dead wet leaves in a tub in

my garden, without water, in a mouth or so began to lose their greeu

tint and assume a dingy, brownish hue."

Professor Baird thus describes the breeding habits of this sala-

mander :*

"In the spring of the year a broad fin becomes developed along the

tail and back of the male, and the feet enlarge, with the addition of a

black cartilaginous mass on the toes and inside of the thighs, for the

purpose of enabling it to hold on to the female. This it does by clasp-

ing her around the throat with the hind legs and retaining the hold for

some hours or longer, jerking her around in the water most unmerci-

fully during the whole time. A quantity of seminal matter is finally

discharged, which becomes diffused in the water, and fecundates the ova

while still in the lower part of the oviduct. The eggs are laid singly,

of an ellipsoidal shape, and invested by a very glutinous coat, by which

it is attached to the middle of an immersed leaf, which is then doubled

over it by the exertions of the female. The eggs, after remaining for

some time in this way, finally give birth to small larvae, the general

character of whose metamorphosis is much the same as that of the

species already described." 1 have found the habits of specimens of

this species in confinement quite as described by Baird. I found the

axils of the leaves of Utricular la to be used as places for the deposit

of eggs by the female. (See Journal Philadelphia Academy, 1866, p. 68.)

Diemyctylus viridescens meridionalls Cope.

Bulletin U. S. Nat .Mns., No. 20, 1880, p. :50. Molge meridionalis Cope;

Bouleuger, Anu. Magaz. Nat. Hist., 1888, January.

This subspecies has the longer digits of the form Miuiatus, and low

cranial crests of the Viridescens, with which it also agrees in color.

Prom both forms it differs in the absence of red spots from the dorsal

region, which is instead covered with rather large black spots, which

continue on the tail. The ground above is olive ; below it is yellow,

which is marked with numerous small black spots. A character which

appears to be of importance is seen in the fore foot. The outer toe is

more than half as long as the penultimate, while in the Varieties Viri-

descens and Miniatus it is less than half as long.

The first specimen of this form which I met with was sent to the

Smithsonian Institution from Matamoros, Mexico. G. W. Maruock

^Iconogr. Encj'cL, vol. ii, p. 254, 1851.
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finds it in the tributaries of the Medina River and southward, and Will-

iam Taylor has obtained a good many specimens from San Diego, in

southwestern Texas. It has not been found east of that region. I did

not see it iu the plateau country.

Dr. Boulenger thinks that this form should be regarded as a distinct

species. Besides the characters I have cited he- says the head is more
depressed and the lores less vertical and the gular fold more distinct,

than in the D. virulescens.

^-j

Fig. 54. Dicmyctylus viridescens meridionalis. San Diego, Tex.;
J-.

Diemyctijlus viridescens miniatus Eaf.

KESEKVE SERIES.

Catalogue
number.

No. of
spec.

Locality.
When col-

lected.
From wliom received.

Nature of
specimen.

3802 3

iiSlO 6

3K6I
8958 1

8824 1

7829 2

9i9!) 1

3793 5

9303 3
9305 1

4U2C 1

9189 C

9279 1

114U5 3

9555 6
13581 1

5969 1

13585 2

Root River, "Wis
Cook County, 111

Meadville, Pa
Kinston, N. C
Ciiicinuati, Ohio ...

Washingtou, D. C . .

.

Norfolk, Conn. .. .

AVest Point, N.T...
Upper Miss. Valley.

Sept. 20, 1877

Prof. S. F. Baird
R. Kennicott
Professor Willinins- ..

J. AV. Milner
J. N. B. Scarborough .

.

Dr. E. Coues, U. S. A-
A.F. Wooster
Prof. S.F. Baird

Brazos River, Tex.
(2) ^

(?)

(?)

Aux Plains River, 111

Washington, D C
Hudson Bay
Rawley, Va

Oct., 1883

Dr. B. F. Shuuiard.
(?)

(?)

(?)

C. B. R. Kennicott
E. H.Hawley
C. Drexler
Ben. Miller

Diemyctylus viridescens viridescens Eaf.

RESERVE SERIES.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do,

Catalogue No. of
number. sijec.

3492 7

3808 4
3795 6

7902 10

5042 2

5410 6
3817 10
3826 3

8849 10
9290 4

12053 4
3803 6
9557 6
7056 7

Locality.

Aux Plains River, 111. .

.

Tioga County, N. Y
Carlisle, Pa..

do
Georgia
Illinois (?)

Abbeville, S. C
New York
Lexington, Va
Moulton, Ala
Mount Carmel, 111

Jersey City, N. J
St. Catharine's, Canada.
Grand Coteau, La

When col-

lected.

Nov. — , 1881

From whom received.

R. Kennicott
E. E. Howell ....

Prof. S. F. Baird.
do

Dr. W.L..Jones.
R. Kennicott
Dr. J. B. Barratt
Prof S. F. Baird
Fred. Mather ...

L. M. Turner

Dr. D. W. Beadle ...

St. Charles College.

Nature of
specimen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
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Diemijctijlus riridescens viridescens Raf.

GENERAL SERIES.

Catalogue No. of
number. spec.

7002 77
3795 67
9118 1

9331 1

3814 9
3799 1

14021 1

KU24 3

3801 4
14463 10
14463 1

Locality.

Carlisle, Pa
, do
Sniitk County, Va
Virginia —
James River, Virginia.
Wisconsin
Norfolk, Conn
Garrison's, N. Y
Cook County, III

(?)

Aiken, S.C

When col-

lected.

May 28, 187G
Feb. 20, 1877

July,
Nov.

]8.)3

1884
1870

From •svhom received.

Prof. S.F.Bui rd...
do

A. L. Kuinlien
Fred. F.Talbot....
S. F. Baird
... do...:
Dr. Wni. H. Jones.
T. Rooseveldt
R. Keimicott
(?)

(?)

Nature of
specimen.

Alcoliolic.

Do.
Do.
Do.
Do.
Uo.
Do.
Do.
Do.
Do.
Do.

Diemyctylus viridescens meridionalis.

Catalogue
number.

No. of
spec.

Locality.
When col-

lected.
From vs^hom received.

Nature of
specimen.

2

3

Matamoras, Tamaulipas. Lieutenant Couch
W. 'J'aylor . . . Do.

-?

AMPHIUMID^.

Ethmoid bone present; vestibule osseous internally. No malar or

quadratoJLigal bones. Vertebrae ampbicoelous, with two anteriorly di-

rected hypapophyses at the anterior extremity. Scapular and pelvic

arches and limbs present. Vomerine teeth on anterior or external

border of vomer, which does not bound the choaujB posteriorly. No
parasphenoid teeth. Liver not finely divided. Cloaca without pro-

jectile muscles. Tail developed. No exteraal gills. There is but one

ceratobranchial bone, and but one basibranchial. There are three

epibranchials. Besides hypohyals there are basihyals. No otoglossal.

The stapes is directly connected with the quadrate by cartilage.

By all authors the genus Amphiuma had been included in the same
family division with Protonopsis and Megalobatrachus until 18GG, At
that time the writer proposed to separate it from the latter genera as

the type of a family Ampbiumithe, while the other genera were placed

in another family with the name Protonopsidte. This course lias not

been followed by later writers; in the catalogue of the British Museum
bj^ Dr. Boulenger (1882), for instance, the three genera are included in

one family, the Amphiumid;Te,

The reasons for keeping the AmphiumidiTe distinct from the Protonop-

sid?e were stated to be the following :*

A]VipniUMiDyT3 : "An axial cranial bone (? vomer) in front of orbito-

spheuoids, and one forming palatal surface in front of parasphenoid.
* * * Parietals prolonged laterally-, not reaching prefrontals, Vesti-

* Jouru, Ac, PMla., 1866, p. 104.
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bule, wall osseous internally. Premaxillaries consolidated. Occipital

condyles on cylindrical jDcdestals."

Protonopsid^: "ISTo anterior axial cranial bone. * * * Parietals

and prefontals prolonged, meeting and embracing frontals. Wall of

vestibule membranous internally. Premaxillaries separated. Occipital

condyles sessile."

The following observations were made on the Ampliiumidi© :
" The

occipital condyles and temporocervical tendon are quite as in Desmogna-

tlius; they have not been previously described.* In AmpMuma means

there is a minute non-articulated bone on the suture between the o. o.

frontalia and prefontalia in the situation of the lachrymal. There are

some approximations to Csecilia in AmphiumidfB. It does not appear

to have been noticed that the * * * free margin of the frontal seems

to foreshadow the overroofing of the orbit and temporal fossa seen in

C?ecilia. There is also a very large foramen or canal passing through

the o. maxillare from near its middle to the orbit, foreshadowing the

ccmalis tentaculiferus of Ciiecilia: a narrow one occurs in the same situa-

tion in Protonopsis. Further, the prominent horizontal anterior infe-

rior processes of the vertebral centra are the same in Ampliiuma and

CfBcilia."

The characters assigned as above to the two families Araphiumidae

and Cryptobranchidfe are abundantly sufficient for retaining them as dis-

tinct, t The form of the occipital condyles might be excepted from this

estimate, and the axial bone in front of the parasphenoid proves to be

abnormally cut off in the specimen then examined. The Protonopsidse

agree with other Urodela in all of the characters given, except in the

exclusion of the frontals from the supraorbital border, and in the mem-
branous characteristic of the internal wall of the vestibule. The Am-
phiumicla3 differ from other Urodela in the presence of a large ethmoid

bone (the one referred to as ? vomer in the diagnosis above quoted), in

the presence of temporal ridges, and of two anteriorly directed hypapo-

pliyses of the precaudal vertebrfe.

It is interesting to notice that three of the four characters just cited

are shared by the Cseciliidte. The presence of the ethmoid is of especial

importance, as it is an element constantly wanting in the Urodela. I

have not found it in Desmognathus, Anaides, Spelerpes, Amblystoma,

Srilamandra, nor Cryptobranchus, nor is it present in Necturus or in

Siren. It is, on the contrary, always present in C?eciliid<Ti| (see Plate

TX, 3). The double anterior hypapophyses are otherwise confined to the

same family.

The characters of the hyoid arches also distinguish this family from

the Cryptobrauchidse, and they differ from those of the Pseudosauria

* They were described by Dr. J. G. Fischer, Anatomisch. Abhandl. lib. Perenni-

branch. u. Derotrem., Erstes Heft, p. 61, 1864.

t Proceed. Anier. Philosoph. Soc, 1886, p. 442.

tWiedersheiai, Anatomie der Gymuophioneu, Jena, 1879.
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as well. They are unique in the presence of only one ceratobranchial,

jSTecturus only approaching it in this respect. In the absence of the

second basibranchial it agrees with Oryptobranchus, and approaches

the Pseudosauria, where a part of it only remains. It also agrees with

Oryptobranchus in the absence or confluence of the first epibranchial

and in the presence of the three succeeding epibranchials.

This family is only known from North America.

There is but one genus of this family, which is defined as follows:

A pharyngeal slit on the side of the neck ; vomerine teeth in antero-posterior series
;

no scales; limbs much reduced ; digits, two or three on each foot
;
prefrontal and

nasal bones present ; a temporal crest
;
palatine bone not inclosing choanse pos-

teriorly
;
premaxillary bones coossified Amphiuma,

AMPHIUMA Garden.

Smith's Correspondence of Linnaeus, i, p. 599 ; Wagler, Systema Am-
phib., 1830, p. 239 ; Tschudi, Batr., 1829. p. 67 ; Gray, Cat. Batr.

Grad. Brit. Mns., 55; Dum., Bibr., ix, p 201 ; Boulenger, Cat.

Batr. Grad. Brit. Mus., ed. ii, p. 82; Ryder, Proceeds. Acad.

Phila., 1879, p. 14 ; Cope, Proceeds. Amer. Philosoph. Soc.

1886, p. 442.
,

Chrijsodonia Mitchill, Medical Recorder, 1882, p. 529.

Sirenoides Fitz., Syst. Reptil. 1826, p. 34.

3Iiircrnopsi8 Fitz., I. c. ; Gray, I. c.

The only portion of the shoulder girdle of this genus which is ossified

is the scapula. The coracoid cartilages of opposite sides are distinct

from each other, and there is a i^roduction of the precoracoid region

The humerus is truncate at both extremities, making its articulations

with cartilage only. The carpus is cartilaginous. The osseus ilium

is quite short and slender; it has a long superior cartilaginous portion,

which is attached to an equally long cartilaginous sacral rib. The
inferior element is an undivided plate, which is wider than long, and
presents au obtuse angle anteriorly. The posterior portion of each

is occupied by a round discoid ossification, which forms the posterior

border, but does uot reach either the acetabulum or its fellow. The
femur is rather long and has a distinct trochanter, but no head or con-

dyles. The articulations are cartilaginous, as is the tarsus, which is

also undivided. The tibia and fibula are about one-sixth the length of

the femur, and the fibula is a little shorter and more slender than the

tibia. The phalanges in both feet are well ossified.

The general character of these parts arc described in Stanuius'Hand-

buch der Zoologie, but only as included in the definitions of the order

to which Amphiuma is referred.

Professor Ryder demonstrated the identity of this genus and Murcen-

0])Sis.

The range of this genus is the Austroriparian region. It has not been
found west of Louisiana, nor in the Mississippi valley north of Ar-

kansas. It occurs in the Floridau district.
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AMPHIUMA MEANS Gardeu.

(Plates 9, fig. 7; 10; 11, figs. 1-it; 12; 13, fig. 5.)

Holb., N. A. Herp., V, p. 89, PI., 30 ; Dnm. &. Bibr., p. 203; Gray, Cat. Batr.

Grad. Brit. Miis,, cd. i, p. Sf) ; Bonlenger, Cat. Batr. Grad. Brit. Mus.,

ed.ii, 1882, p. 83; Cope, Check List Batr. Kept. N. Am., 187.5, p. 25;

Proceeds. Amer. Pliilos. Soc, 1886, p. 526.

Chrysodonia lari'w/ormis Mitch., I. c.

Amphinina means s. didacti/la Cnv., M^in. Mns. , xiv, p. 4, PI. 1, fig. 1-3.

Jm2)hiuma didactyla Wagl., S^'st. Ainph., p. 209.

Sirenoides dida^tyhim Fitz., I. c.

AmpUuma tridaclyla Cnv.,M^m. Mus., xiv, p. 7, PI. 1, fig. 4-6; Holbr.,N. A. Herp., V, p.

9.3, Pi. 31; Tschudi,Batr.,p.97; Diini. & Bibr., p. 203; Eyder Proc. Ac. Phila.,

1879, p. 14; Bonleiiger, Cat. Batr. Grad. Brit. Mus., ed. ii, 1882, p. 82.

Mnranopsis tridactyla Fitz., Syst. Reptil. p. 34; Gray, Cat. Bat. Grad. Brit. Mus., ed.

I, p. 55 ; Cope, Check-List Batr. Reptil. Nearctic Realm, 1875, p. 25,

Fig. 55. Atnphiuma means. No. 10865. Columbus, Miss ; -J.

lu this species tlie general form is elongate, and much like that of

an eel. Of this length the tail occupies a proportion which varies from

a little less than one-fourth to a little less than one-fifth. This propor-

tion (le])en(ls on age, the large adults having shorter tails than the

small and young ones. The body is depressed cylindric in form. The
form of the tail differs in different individuals from a vertical oval in

section, to a triangle in section, with the angle upwards. Its extremit3''

is always strongly compressed, and is slender, and the superior surface

may be rounded or angulate. There is no distinct contraction rei^re-

senting a neck. The head is an oval, and is narrowed very grad-
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ually to the extremity of the rounded muzzle. It is much depressed

also, so that the ranj?e of vision is vertical. The end of the muzzle pro-

jects beyond the mouth, but the sides do not project. The number of

lateral dermal grooves is about sixty.

The eyes are quite small, and are separated by an interspace of five

times their transverse diameter. They have no lids, so that the cornea

is continuous with the cephalic epidermis. The external nostrils are

minute, and are separated by an interval a little less than half the in-

terorbital space. The lips are large and full, those of the upper jaw

overhanging, and concealing those of the lower except at the end of the

muzzle. The lower lips commence on each side of the symphysis, and

are decurved over the integument of the ramus, from which they are

separated by a deep longitudinal groove.

In the premaxillo-maxillary series there are thirty-one teeth. The

series terminates below a point posterior to the eye, and a little in front

of the rictus oris. The vomerine series form a /\ with the apex forwards.

Their posterior end is nearly but not quite so far posterior as the ex-

tremity of the maxillary row. All the teeth are compressed, and their

anterior edge is abruptly recurved towards the apex, so that the apex

looks partly posteriorly. The posterior nares have a valvular opening,

which looks backwards and outwards a little in advance of the ex-

tremity of the vomerine series, and nearer to them than to the maxil-

laries. The tongue is represented by a muscular mass, which occupies

the floor of the mouth. It is only free laterally, being separated by a

deep groove from the mandibular ramus. This groove is vertically

divided by a membranous lamina for its entire length.

The skin is everywhere smooth. The segmental grooves are only dis-

tinct on the- sides; on the belly they are indistinct, and on the dorsal

region they are entirely wanting. There are numerous mucous pores

on the head. There are three rows on the maxillary region, the superior

of which ceases below the eye, in front of a line falling perpendicularly

from it. The median row terminates in one or two large pores a little

behind below the e3'e. The inferior row extends farther and then be-

comes transverse, and joins the superior branch of the superciliary row

three diameters of the eye behind and within it. There is a row on each

side of the muzzle, which terminates in front of a line connecting the

fronts of the eyes. Its place is taken by a superciliary row, which forks

behind the eye. The inferior half ceases behind the eye two diameters,

while the superior one joins the transverse continuation from the inferior

maxillary, and is continued a short distance over each temporal muscle.

There are no distinct rows of pores on the body. The head pores may
differ somewhat from those described above from a large specimen

(No. 6300). Thus there may be only two maxillary series, and the

superciliary row may not be distinctly divided. There are two rows

along the superior part and two rows along the inferior part of the

lower jaw.
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The branchial fissure is situated nearly as far posterior to the can-

thus oris as the latter is posterior to the end of the lower jaw. It is in

the anterior part of a fossa, and is bordered anteriorly and posteriorly

by a narrow free membranous lamina. A short distance behind and be-

low this is situated the anterior limb. The length of the limb is equal

to the interocular space ; in some specimens a little less. The humerus
makes an angle with the rest of the limb, but the foot is continuous

with the cubitus; it is divided into either two or three toes. The pos-

terior limb is larger than the anterior, measuring nearl3^ half as long

again. Its ]iosterior border originates a very short distance in front of

the anterior extremity of the vent. It is comi)ressed, and gently curved

inwards at the knee joint. It is directed posteriorly, not quite reach-

ing the posterior extremity of the vent. It is divided into two or three

digits. The vent is a longitudinal slit, witb a prominent margin. Its

internal face is densely pappillose within the marginal border.

Measurements of No. 6300.
M.

Total length 886

Length of tail 182

Length to cauthus oris 047

Length to hranchial fissure 077

Length to fore limb 081)

Length of fore limb 0175

Length of hind limb 024

Width between nostrils 008

Width between eyes 018

Width of head at canthus oris 045

In specimens in alcohol the color is a dark slaty brown above and
slate colored below. Its colors in life are said by Dr. Holbrook to be

the same.

I have united into a single species the AmpMuma means and A. tridac-

tyla in the above account. The description was made from a specimen

(No. G300) in which there are two toes on the anterior and three toes

on the po.-terior limb. In two specimens of the National collection on

the toes are 3-1 and 2-1 in front. In the numerous specimens (No.

7013) from Mississippi the toes are variable also, Mr. Eyder* has

pointed out that one specimen displays the digits | f ; a second | I5 a

third I in front ; others have the characters of the Means type, f |, and
others the Tridactyle character, f f. All are young and from the same
locality. Mr. Ryder concludes from these facts that the two supposed

genera must be united. In this I agree with him 5 and after a study of

the specimens in the National Museum and in my own collection, I be-

lieve that the two species on which these supposed genera rest are not

distinguishable. I find no characters peculiar to any set of individuals.

Development—Prof. O. P. Hay has observed the habit of this spe-

* Proceed. Phi la. Ac, 1879, p. 14.
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cies at the period of development of the young and describes them in

the following language :*

"At the close of August, 1887,1 spent a few days in Little Rock^

Ark., in the employ of Dr. Branner, of the Arkansas geological survey.

On September 1 I visited a cypress swamp in the vicinity of the city

for the purpose of collecting some reptiles. During the severe summer
drongbt this swamp had been almost completely dried up, and there

was little chance to get anything except by turning over pieces of fallen

timber. Beneath a log of considerable size I found to my surprise a

large animal coiled up, which by its smooth glistening skin I immedi-

ately saw could not be a snake; but, having never before seen a living

Amphiuma, it took me some time to realize that I had before me one of

these animals. After making due preparation to prevent its escape I

gave the animal a push with a stout stick, and then, no attempt at re-

treat being made, 1 lifted it out of the slight depression in which it was

lying and let it straighten itself out. Meanwhile I had observed, lying

in the midst of the coils, a mass of moist-looking matter, nearly as large

as one's fist. Picking this up, I discovered it to be a mass of eggs.

This was put into a jar of alcohol, and immediately the young within

the egg could be seen writhing about, thus showing that they were in

an advanced stage of development. The mother offered no resistance

on being handled, and was put into a small school satchel nnd car-

ried to the State geologist's office, a mile away, with two empty fruit-

jars lying on lier. That night she was kept in an empty boat-box.

This was some eighteen inches in height, and from it she made efforts to

escape. She would erect herself in one corner until her head was on a

level with the edge of the box, but she could get no farther. Once in

falling down she uttered a shrill sound somewhat like a whistle or the

peeping ot a young chicken. A cry like that of a young duck has been

attributed by some observer to the Siren, but Barton in some of his

writings denies the statement that such a sound is made.
" The limbs of these animals are very small. For instance, of this

one, having a length of 31 inches, the hinder limbs are only three-fourths

of au inch long, the anterior only one-half an inch. Yet, when it was

moving over the ground or the floor, it was amusing to observe that its

feet were put forward and drawn back, as if they really could be of some

use.

" On irritating this Amphiume by pushing her with a stick she would

snap at it viciously, and on further irritation would seize it in her jaws

and, springing from the floor in the form of a spiral, would turn rapidly

round and round, thus twisting the stick in one's hand. Any enemy
thus attacked would certainly find his interest in the affair fully

aroused.

"There are two points in the structure of the adult to which I wish

to call attention ; although no doubt they have already been observed

^American Naturalist. April, 1888.
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by anatomists. The first is that there is a little lobe of sliiu forming

the anterior boundary of the gill opening and another forming the pos-

terior border. These can be very closely applied to each other, and seem
to form a very eflBcient valvular apparatus, by means of which this use-

less relic of its larval life may be closed up. The other structure is con-

nected with the mouth. The lower lip is formed of a fold of skin that

is sei)arated from the skin of the throat by a deep groove that runs

from the corner of the mouth to near the symphysis. This fold has a

thin sharp edge, and is directed downward and outward. The upper

lip also has a sharp edge, which, when the mouth is closed, widely and

closely overlaps the lower lip. This arrangement of the lips and that

of the gill opening seems to me to have relation to the burrowing habits

of these animals, and are designated to iirevent the mouth and pharynx
from being filled with mud.

The eggs of the Amphiume are the most remarkable that 1 know of

as occurring among the Amphibians. The young, which now constitute

the whole contents of the eggs, are surrounded by a transparent capsule

about as thick as writing paper, and these capsules are connected by a

slender cord of similar substance. It is as if the gelatinous mass sur-

rounding the eggs of the toad should become condensed into a solid

covering and a connecting cord. How many strings there are of these

eggs I can not determine with certainty, on account of their being in-

extricably intertwined ; but, since there are four ends visible, there are

probably two strings, one for each oviduct. For the same reason I have

not been able to count the eggs. A careful estimate makes at fewest

150 of them.

"The eggs in their present state are nearly globular, and average

about 9™'" in diameter. Their distance apart on the string varies from

5 to 12'""'; fourteen of them were counted on a piece of the string 9

inches long. At this rate the whole mass would form a string about 8

feet long. The connecting cord varies from 1.5™™ to one-half that di-

ameter. The eggs greatly resemble a string of large beads.

"The young are coiled within the capsules in a spiral form. On re-

moving them and straightening them they measure about 45™"' iu length.

The color is dusky above, with indications of a darker dorsal stripe, and

on each side a similar darker band. Below the color is pale. The body

is proportionally stouter than in the adult and the head broader. The

fore and the hind feet have each three toes.

"The young possess conspicuous gills ; and, since they are evidently

near the i^eriod of hatching, it is but fair to suppose that they would

continue to retain these gills for some time after exclusion. The gills

are three in number on each side, and are simply pinnate in form. The

median gill is longest, measuring some 9'"'" in length. From its main

axis there arise about ten delicate twigs. The other gills are somewhat

shorter, and give origin to about eight lateral twigs each. In all these

filaments may be seen the blood-vessels filled with the large blood-cor-
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])nscles for wliicli Amphiiima is noted. Three gill-slits are open, of

which the two posterior become closed in the adult. The eyes appear

to better advantage than later in life.

"The finding of these young nearly ready for active life in such an

unexi)ected situation suggests some interesting problems. At what

period of their development are these eggs deposited"? If at an early

period, the mother must incubate them for a considerable time. If at

a late period, why should they be placed in such a situation ? In either

case it appears to be quite probable that they are fertilized before they

are deposited. Again, how are the eggs in such a dry situation saved

from being thoronghly desiccated? They are, I think, kept moist by

the body of the mother as she lies coiled around them. My remem-

brance of her as she lay when first exposed is that she was much
plumper than she now appears in alcohol; and when she was laid down

on the office floor every spot she touched was made wet. The source of

this water I do not know; but it appears probable that it came from the

numerous glands that fill the skin, and that the mother makes nocturnal

visits to the water to lay in supplies."

Fig. 56. Ainphiiima means. Three eggs, with embrjos iu different positions. From Haj', American
Naturalist, 1888.

The Amphiuma presents towards the salamanders the nearest affinity

to the DesmognathidiTB. The pedunculate occipital condyle and atlan-

tal insertion of the temporal muscle are the same in both, and are re-

lated to a similar form and probably similar use of the muzzle. By
this arrangement the temporal muscle lifts the entire head by its inser-

tion in the lower jaw, thus taking the place of cervical muscles. It can
thus use the muzzle as a lever to burrow in mud and stones. Amphiuma
means also resembles the species of Desmognathus in the possession of

a chirrup or whistle. I do not know of another American salamander
which possesses a voice. The eggs in both genera are laid in a rosary.

I suspect that Amphiuma is a type which has degenerated from a sala-

mander like Desmognathus, but which possessed an ethmoid bone.
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Amphiuma mLuns Gaicl.

Catalosuo No. of
uumbtir. spec.

9707 I

lOOU 1

1089L 1

10890 1

6300 1

4533 1

7013 10
7065 2
7062 1

7048 o

11592 i

14561 1

4534 2

10865 1

14448 4

7064 1

Locality.

AilingtoD, Fla.

'OakieyrS.O-'.'.

Fort Jessup, Ark,
Tarbofougb, N. U.
Biloxi, Miss
Riceborougb, Ga..
Charleston, S. C . .

.

Nasliville, Ga
Prairie Mer Kouge, La .

Columbus, Miss
New Orleans, La

Charleston, S. C

When
collected.

July—1880

From whom received.

G. Brown Goode.

H.'iu Barker '.".!!!

J. L. Biidger
C. Bellman
Dr. W. L. Jones
Dr. S.B. Barker
C.B.Adams
Dr. Webb
W. J. Taylor
James Fa'iiie

Spillinan
Dr. K. W. Sbufeldt, U.

S. A
Dr. Shumard

Nature ot
sijecimcu.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.

C^CILIIDiE,

Apoda Oppel ; Pseiidopliidia De Bl.

Vertebne ampliicoeloiis, with auterior double liypopophyses. Vesti-

bule with internal wall o seous. Ethmoid well developed. Squamo-
sal and parietal more or less extended over temporal fossa. Scapular

and pelvic arches wanting. Orbit surrounded by the max llary bone.

Liver much subdivided. Testes, several o.i each side. Two protractile

muscles of the male rectum, which project a port'ou of it as an iutromit-

tent organ.

This family has been usually regarded as representing a distinct order

of Batrachia. I have discussed this question under the head of the or-

der Urodela, within which I have placed it as a suborder, which should

bear De Blainville's name Pseudophidia. Besides the structural i)ecu-

liarities already pointed out, Peters and Sarasiii have shown the

branchial apparatus of the larva to be peculiar. Instead of forming

loops ill fibrillse of processes of the branchial arches, the branchial vein

and artery ramify on the surface of membranous bladder-like expan-

sions of the arches.

The numerous species of this family are distributed throughout all

tropical regions except those of the Australian realm. They are most

abundant in tropical America. Their habits are subterranean, their

lives being mostly spent in the nests of ants, which they eat. Ai the

proper season they repair to the water and deposit their eggs. The
larvai pass through their metamorphosis early in life. All of the spe-

cies are nearly blind.

This family appears to me to have been derived from the leg-bearing

Urodela through the Ainphumidcie, by a process of degeneration. Addi-

tional evidence in favor of this view is found in the discovery by Stras-

ser, of small cartilages in the position of the inferior elements by the

scajjular arch. This degeneration may be regarded as the result of the
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inactive life consequent on parasitic habits. The same result has be-

Jalien the Lacertilian family Amphisbaiuidoe and the Ophidian famil}^

of Typhlopida). Both of these are, like the Cseciliidce, parasitic in ants'

nests, and both have become nearly blind and have lost their organs of

progression, whether limbs or abdominal scales. To aid them in their

dark habitat a peculiar tentacle has been developed in this family,

which issues from a canal of the maxillary bone. This canal passes

irom the orbit, and the tentacle which occupies it is furnished with a

muscle and nerve (Weidersheim). It is probably homologous with the

'' balancer" of the urodelous larva, which sometimes persists as a non-

retractile tentacle in several of the species of the salamaudrine genus

Spelerpes.

The Cisciliidte have been divided into a number of genera by Peters.

The presence or absence of minute scales defines some of these, and

tlie form and position of the tentacular opening others. Some of the

latter do not appear to the writer to be well founded.

iSTo species of the Cajciliidee enters the geographical boundaries of the

nearctic realm.

Plate 11 represents the skull and some vertebrae of the Clithonerjjeton

indistmctum, R. & L., a representative of the family from Brazil.

TRACHYSTOMATA.
Yomeropalatiue bones wanting. Supraoccipitals, intercalaria, and

basioccipitals wanting. Maxillary bones wanting. Propodial bones not

coossified; caudal vertebrai distinct.

This order, which was proposed by Miiller, has but few living repre-

sentatives, nor has paleontology disclosed with certainty any extinct

ones. The range of its variation being thus unknown, I confine my-

self chiefly to a discussion of the characters of the only family which

it contains, the Sirenidtie. The order is distinguished, as above indi-

cated, by the absence of many bones of the skull usual in vertebrata

and Batrachia—a result which is apparently due to a long process of

degeneracy.

SlEENIDJi:.

Vertebroeamphicoelous; pterygoidea wanting; premaxillary andden-

tary bones toothless: patches on the parasphenoid : two pairs of cera-

tobranchials ; a second basibranchial continuous with the first ; several

epibranchials; no otoglossal ; the stapes not directly connected with

the quadrate; mandibular articulation by a ball-and-socket joint, the

ball on the mandible, the cotylus in the quadrate.

In the known genera of the family the nasal bones are embraced by
the spines of the premaxillary bone ; the vomeropalato-pterygoid arch
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is present as a cartilagiuoiis band ; the prefrontal bones are wanting

;

the orbitosplienoids are large and exj)anded laterally in front, so as to

form part of the palatal surface. The carpus is cartilaginous, and there

are no hind legs or jjelvic arch. There are external branchise, which

consist of branching processes of the integument of the epibranchial

elements. The latter are separated by branchial fissures of the walls

of the pharynx.

In the genus Siren the cranial extremity of the ceratohyal is free from

the cranium, but is connected with the stapes by a strong ligament. In

this respect this genus resembles the adults of the true salamanders, or

Pseudosauria, rather th an the other perennibranchiate forms, or the Tre

motodera and Amphiumoidea. In its four epibranchial cartilages, how-

ever, it resembles the larvce of the Pseudosauria, as also in the presence

of a second basibranchial, connected with the first anteriorly, and ex-

panding posteriorly. This mixture of characters of the adults and of

the larvae of pseudosaurian urodela has a significance which I will fur-

ther illustrate.

1 have already pointed out (American Naturalist, 1885, p. 245) that

palaeontology shows that the order of Trachystomata is a degenerate

type, if the structure of its skull, limb-arches, and limbs be considered.

I have also reason to believe that there are indications of a retrograde

metamorphosis to be found in the history of its branchial apparatus. I

was for a long time at a loss to account for the curious condition which

I had observed in the branchiae of the sirens. The fringes are frequently

in a state of apparent partial atrophy and inclosed in a common dermal

investment of the branchial ramus, or all the rami are covered by a

common investment, so as to be absolutely functiouless and immovable
This character observed in the Fseudobranchus striatus, gave origin to

its separation from the genus Siren. The character is, however, common
to the Siren lacertina at a certain age, and the real difference between
the genera depends on the different number of the digits and pharyn-

geal fissures in the two.

I have also observed that the functiouless condition of the branchiae

is universal in young individuals of the Siren lacertina of five and six

inches in length, and that in a specimen of a little over three inches

they are entirely rudimentary and subepidermal. I have, in fact, no-

ticed that it is only in large adult specimens that the branchiae are fully

developed in structure and function. The inference from the specimens

certainly is that the branchiae are in the sirens not a larval character,

as in other perennibranchiate Batrachia, but a character of maturity.

Of (jourse only direct observation can show whether sirens have
branchiae on exclusion from the egg ; but it is not probable that they

differ so much from other members of their class as to be without them.

Nevertheless, it is evident that the branchiae soon become functiouless,

so that the animal is almost if not exclusively an air breather, and that

functional activity is not resumed till a more advanced age. That Sirens
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may be exclusively air breathers I have shown by observations on a

specimen in an aquarium which, for two mouhs, probably from the at-

tacks of fishes, had no branchiae at all. (See Journ. Ac, Phila., 18G6,

p. 98).

In explanation of this fact, it may be remarked that this atrophy can

not be accounted for on the supposition that it is seasonal and due to

the drying np of the aquatic habitat of the sirens. The countries they

inhabit arehnmid, receiving the heaviest rain-fall of our Eastern States,

and there is no drought. The only explanation appears to me to be that

the iDresent Sirens are the descendants of a terrestrial type of Batrachia,

which passed through a metamorphosis like other members of their

class, but that more recently they have adopted a permanently aquatic

life, and have resumed their brauchite by reversion.

This hypothesis is confirmed by the relations of the stapes to the

snspensor of the lower jaw. It is not counected with the quadrate

cartilage, as is the case with the Protiidaj, Cryptobranchid.T, Amphin-
midre, and the larvae of salamanders, but is distinct and is connected

posteriorly with a stapedius muscle as in adult salamanders.* (See

PI. 4G, fig\ 5.)

There are but two known genera of this family, which differ as fol-

lows :

Digits four ; branchial fissures normally three Siren.

Digits three i branchial fissures one Pseiidobranchus.

SIREIST Linnajus.

Amojnitates Academic;©, vii, 17G5, p. 311 (teste Holbrook); Systema

Naturse 12, ed. i, p. 371, 1766 ; Op. cit. 13, ed. i, Addenda, 1767 ; ibid.,

Turtou'sed., 1802, i, p. 671 ; Tschudi, Batrachia,
i>. 98; Gray Cat.

Brit. Mus., p. 68; Dam. & Bibr. Erp. Gen., ix, p. 191 ; Boulenger,

Cat. Grad. Brit. Mus., ed. ii, p. 86, 1882.

Phanerohranclius, xit. Leuckart Isis von Okeu, 1821, p. 260.

Digits four; jaws with horny sheath; tongue large, free in front;

eyes distinct ; external brauchitie three. A patch of teeth on each side

of the palate standing on three plates, which are attached to the para-

sphenoid bone. Three branchial fissures on each side in the adult.

In this genus tliere are narrow cartilages on the approximated ex-

tremities of the first basibranchial and the ceratohyals, in the position

of a basihyal and hypohyals respectively.

The transverse processes of the vertebri^e are very much expanded
horizontally at the base, but they terminate in a pointed apex.

^ American Naturalist, 1883, p. 464.

1951—Bull 31 15
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SIREN LACERTINA Linn.*

Amoenitates Academicas, vii, p. 311, 1705; Systeuia Naturae, ed. 13, 1 Ad-
denda ; Cuv. ia Humb. Obs. Zool., i, p. 28, PI. 11-14

; Daud., Keptil.,

vm, p.972, PI. 49,fig.2; Holb.,N. A. Herp., V, p. 101,P1. 34; Tscliudi,

I.e.; Dum. &. Bibr., p. 193 (part); Boiilouger, Cat. Batr. Grad. Brit.

Mas., ed. ii, 1832, p. 87.

Phanerolranchus cVpns Leiickart, I. c.

Siren intermedia Leconte, Adh. Lye. N. Y., 1828, p. 133, PI. 1; Holbr. I. c, p. 107, PI.

35; id., ihid, p. C9.

Pio. 57. Siren laccrdnn. No. 125r)n. T\'ilniin,£rtnTi, N. C.
J-.

ISTo. 7, yr,iins -with abortive liranoliisG.

M^lates 9, ligs. 1-3; 13, Hg. (i; 43; 44; 4(1, iig. 5; 49, lig. .5.
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In general form this auimal is quite elongate, and the tail is consid-

erably shorter than the body, measuring one half of the length of the

head and body together. The head is a longer or shorter oval in out-

line, and the end of the muzzle is rounded, truncate, and projects be-

yond the lowerjaw to a moderate degree. In profile it is depressed, and

the line of the front gradually descends from behind. The fore limb is

short, measuring just half the distance between its anterior base and

the end of the muzzle.

The eyes are very small, and are covered by a thin epidermis or

cornea. They are situated just one-third the distance between the end

of the muzzle and the base of the anterior external branchia. The
upper lip is pendulous at the sides of the mouth, overlapping the lower

lip. The latter is free and pendulous at the sides, and is bounded be-

low at the base by a deep groove, which may or may not bo continuous

round the entire chin. Thus it is complete in seven specimens and in-

complete in eighteen. Both conditions are seen in specimens from the

same locality, as, for instance, those from Riceborough, Ga., and Mata-

moros, in Tamaulipas. The external nares are well separated from

each other, and are short transverse slits.

The superior horny sheath is quite short, covering only the premax-

illary bone. It has a sharp edge, and is black in color. The lower

sheath is much longer, covering the entire edge of the dentary bone.

It is also sharp-edged and black. The tooth patches vary in propor-

tions in different individuals. They are distinct from each other, but

are in contact anteriorly and diverge posteriorly. The teeth are small

and acute, and are arranged in numerous transverse rows in each patch.

In adult individuals the patches have an oval outline, but their width

varies, and in some others and in immature examples they are more or

less linear. Thus in one specimen from Matamoros the vomerine teeth

are reduced to a line on each side, the two forming a A- In one from

(xeorgia the same arrangement occurs, but in a second from the same
locality, and in every other respect similar to it, the teeth are in a wide

patch. In two others the patch is intermediate in characters. The
surface of the tongue is smooth, not displaying plicae or large pappillae.

It occupies nearly the entire floor of the mouth. The internal nostrils

are each a hole at the exterior side of the parasphenoid patches of teeth,

at the point marking the posterior third of their length.

The fingers are moderately elongate, and are perfectly free from

dermal web or border. Their lengths are in order, commencing with

the shortest, 5-2-4-3. The third and fourth are sometimes of equal

length.

The branchiae, when fully developed, form a bipinnate frame-work,

to which the ultimate fibrilla? are attached ; that is, the primary stem
sends a row of secondary branches downwards on each side, and these

again ternary branches on each side. To the under side of these the

fibrilloe are attached. They are quite short. The entire branchia is

short and not produced at the extremity, as is the case with Necturus
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punctatus aud larvcie of Ambly stoma. lu Proteus the secoudary

branches are also present. The fibrillse in Siren present different con-

ditions, perhaps dependent ou the character of their environment as to

the abundance of water, etc., and indicating different degrees of fnuc-

tional efficiency. I have discussed this question under the head of the

family Sirenidoe.

The body is rounded, subquadrate iu section, and displays an indis-

tinct median dorsal groove. The transverse grooves are distinct on the

sides and nearly meet on the belly, but are not distinct on the back.

They vary from thirty-one to thirty-seven in number. The larger speci-

mens generally have thirty-six and thirty-seven grooves, while smaller

ones frequently have only thirty-one and thirty-two. The specimens

with thirty-three, thirty-four, and thirty-five are of medium size ; but a

full- sized one from Georgia (I?5"o. 4535) has thirty-two, and a small one from

South Carolina (No. 10514) has thirty-four. It was on specimens present-

ing the characters of the smaller individuals above mentioned that the S.

intermedia of Lecoute was proposed. I can not distinguish it from the

ordinary form. The sldn is everywhere perfectly smooth. The tail is

compressed from the base to the extremity, and for its distal half is

quite thin. It has a strong dermal fin above and below. It commences

above opposite to the anterior extremity of the vent, and below about

one-fourth the length of the tail posterior to the vent.

The branchial fissures, as remarked in the discussion of the supposed

retrograde metamorphosis of Siren, may be one, two, or three, on one or

both sides. In a series of small specimens from South Carolina (Xo.

14111) the fissures are as follows: 2-1, 3-2, 2-2, 2-2. In a similar

series from Georgia (No. 4535) they are 2-2, 3-3, 2-2 larger than last;

2-3 same size as last, and 3-3 fully grown.

Measurements of No. 8349.
M.

Total length 714

LengLli of head aod body 470

Length to axilla - 082

Length to first hrauchia 055

Length to line of canthns of mouth 019

Length to line of eye 014

Length of fore-leg from axilla 0385

Length of humerus from axilla 019

Length of cubitus OIG

Widtli between nostrils 0165

Width between eyes 023

Width of head 045

Expanse of fore limbs extended '- 114

Depth of tail at middle 065

The general color is a dark lead-color, usually darker above than be-

low. There is in some specimens a yellow band, with irregular or badly

defined outline, extending around the muzzle and upper lip to the base

of the anterior branchia. In some specimens this band includes the chin

;
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iu others it is present on the cheeiis oniy. In a fully grown specimen

from Matamoros, Tamaulipas, this band is continued along the side for

one-half the length, beyond which point it is represented by scattered

yellow dots. A second similar badly defined band originates at the

lower edge of the axilla, and extends along the inferior part of the side

for two-thirds the length of the superior band. These bands have the

position of those seen in the Fseudohranchtis striatus. In a second

equally large specimen from Matamoros these bands are wanting.

The geographical range of the Siren lacertina is the best measure of

the extent of the austroripariau region of North America. It appears

iu the middle of eastern North Carolina, and extends thence throughout

the southern Atlantic and Gulf States through Texas to the west side

of the Rio Grande, where it ceases. Northwards it ascends the Missis-

sippi Valley proper as high as Alton, 111., and eastward in the Wabash
basin, in Indiana, to Lafayette (Coulter), and the White Eiver (Jordan).

siren lacertina Liun.

RESERVE SERIES.

Catalogue No of
number. spec.

8349 1

8537 1

9192 1

9317 1
9193 4

105U 1

10852 1

10853 1

7067 1

5040 2

4535 4
5201 1

4048 4

10313 1

5960 1

12593 1

7048 1

2

Locality.

Neuse River, N. C

.

Columbia, S.C ....

Mount C'armel, 111.

Oakley, S.C
Columbia, S. C
Upson, Texas

do
Charleston, S. G
Georgia
Riceborougb, Ga...
Grand Uoteau, La...
Matamoros, Mexico
Oakley, S.C ,

Matamoros, Mexico:
Wilmington, K. C.
Gulf State ,

San Diego, Tex

When
collected.

Mar. — , 1876
July 22, 1877

May 1, 1877
1878
1880

Feb. 1, 1861

Feb.' 4,i8"6l

May ii, 1879

June—, 1SS8

From whom received.

a.W.AVelsher...
E. E. Jackson
Robert Ridgway.

F. W. Hayward
E. E. Jackson
Albert Tarpe

do
Charleston Academy
Dr. W.L.Jones ...'

do
St. Charles College
Lieut. B. Couch, U.S. A.
F. W. Hayward
Lieutenant Couch
Donald McRae
G. B. Adams
W.Taylor

Nature of
specimen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

GENERAL SERIES.

7001 1

4535 2

4018 2
7018 4

7009 3

7142 3

10875
10855
10858
10859
1086C
10857
10860
10861
10854
10856
10862
10874
10871
10869
10872
10873
10867
1U313
10870 1

10428 1

9500 2
10868 1

(?)

Ricoborough, Ga .

Matamoros, Mex.

Georgetown, S. C
Prairie Mer Rouge, La .

Oakley.S. C
(?)

(?)

(?)

Oakley.S.O
(?)

(?)

(?)

(?) ,

(?)

(?) ,

Oakley,S.C
do
do
do
do
do

,

do
do
do
do
do

Mar. 13, 1878

Dr. W.L.Jones
Lieut. B. Couch, U.S. A

Cheston

F.W. Hayward.

Mar. 1 3, 1 87S F. W. Hayward

.

May — , isro \ do

May -, 1880 F. ^V. Hayward.
Mar. — , 1878 ' do
Mar. 13,1878 ' do

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
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PSEUDOBRANCHUS Gray.

Auu. Philos., 1825, p. 21G; Cut. Batr. Grad. Brit. Mus., 69 ; Bonlenger,

Cat. Batr. Brit. Mus., ed. ii, 1882, p. 87.

Digits three. Jaws with lioruy sbeatli, Tougue free ia front; eyes

distinct. External brauchite three. Parasphenoicl teeth in two rows,

united in front, forming a longitudinal j\. One branchial fissure on

each side.

The reduced number of digits and of branchial fissures are the char-

acters which separate this genus from Siren. The peculiarities found

in the branchiae are shared by the latter genus. But one species of

Pseudobranchus is known.

PSEUDOBEANCHUS STEIATUS Leconte.

Gray, Aim. Pliilos., 1825, p. 216; Gray, Cat. Batr. Grad. Brit. Mus., ed. i, p.

69 ; Bouleuger, Cat. Batr. Grad. Brit. Mus., ed. ii, 1882, p. 87.

Siren striata Leconte Auu. Lye, N. Y.,' 1824, p. 52, PI. 4; Tschudi, Batr., p. 98.

Holbr., N. A. Herp., v. p. 109, PL 36; Dum. & Bibr., PI. 96, fig. 1.

This species is much smaller than the Siren lacertina, and differs from

it in a good many characters. The body is cylindric, and the tail meas-

ures two-thirds the length of the head and body and a little more. The
head viewed from above has a rather narrow oval outline, and its ex-

tremity is rounded without truncation, or sometimes acuminate. In

profile the front descends regularly to the end of the muzzle, which

overhangs the mouth by a little. The eyes are quite distinct, though

small, and are on the border of the head when viewed from above, but

have more upward than lateral direction. The mouth is very small and
does not extend so far posteriorly as the anterior border of, the eye.

The upper lip is pendulous, overlapping the lower, so as to reduce the

mouth when closed to a small aperture on the middle line in front.

The lip of the lower jaw is not recurved, and there is no groove pass-

ing around the chin. The external nostrils are in the upper lip, not

very near its edge, but they are not visib'e from above. The distance

between them is three-quarters the length of that between the eyes.

The parasphenoid series of teeth are but little in contact in front, and

each one consists of two or three rows. They extend anteriorly near

to the premaxillary and posteriorly to opposite the rictus oris. The
choante are round, and are at the external side of the parasphenoid

series, one-fifth the distance anterior to their posterior extremity. The
tongue is narrowed and acuminate in front, and its free portion is rela-

tively longer than in the Siren lacertina.

The branchiie have not the same character as those of the Siren lacer-

ima, being tripinnate on the external side only. The first is much
shorter than the second, which is shorter than the third. The single

fissure is below the base of the second. I have not found a second

fissure in this species, nor have I found this one closed in individuals with
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aborted braucliiDe, as occurs in the case of the other two in Siren lacer-

tina. The limbs are short and weak, aud their length enters that from

their base to the end of the muzzle two and a half times. The lateral

toes are generally of equal length, and the median one is a little longer.

All are acute at the extremity.

The skin is entirely smooth, and there are thirty-four transverse grooves

betwesn the axilhie and the vent. The cross-grooves are continued on

the tail, so as to be distinct for two- thirds of its length. The tail is but

little compressed for the proximal three fourths of its length, the ver-

tical section being vertically oval or lenticular posteriorly. A narrow

dermal free border commences at the end of the proximal fifth of its

letjgth and increases in width to the tip, but is never as wide as in the

Siren lacerti)ia and in the Xecturus and Cryptobranchus. The inferior

dermal border is less extensive, existing only on the terminal fifth of

the tail. The tail is relatively longer than in the Sh'e^i lacertina. The
follicles of the skin are large, and so close together as to give the sur-

face a reticulated appearance. There are no distinct mucous pores of

a deeper character.

1 1 J 3

a ^'---^.^ Q / 5

Fig. 58. P!<eudohranclnis striatus ; No. 7010; twice natural size; fig. 5, six.

ihasurvmcnls of 5051.
M.

Total lengLli 152

Length to end of vent 087

Length to axilla 013

Length to first branch ia 010

Length to eye 0025

Length to rictus ori.s 002

Length of fore-leg 004

Lengt h of fore-foot 0015

Width of head (greatest) 006

Width between eyes 003

Width of extended fore limbs 015

The general color is chocolate brown, more or less tinged with lead-

color, especially when the epidermis is fresh. A rather wide yellow

band commences nt tlie last branch ia and extends along the side to

near the end of the tail. It is continued, but less distinctly, from the

branchiae forwards to the end of the muzzle. A narrower band com-
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ineuces just below the brancbise and extends along tbe side of the ab-

domen parallel with the superior band, to nearly opposite the vent. In

some specimens a similar band extends from the vent along the me-
dian line below to the end of the tail, bat this is frequently wanting-
More frequently the dermal keel and border on the superior edge of the
tail is yellow, and this color is sometimes prolonged on the median line

of the back for the posterior half or more of its length. The belly has
rather large, more or less longitudinal yellow spots ; and the ground
color between the lateral bands is similarly but less coarsely spotted,

except on the tail, where the spots are dense. The fore limbs are yel-

low, with a brown tiuge.

The branchiiE of this species display partial or entire abortion in a

larger proportion of individuals than in the Siren lacertina. An epi-

dermal sheath may inclose the fibrillse on the external side only, or on
the external and internal sides. In ten specimens five have the epi-

dermal covering on both sides, three have the fibrillae free at the lower

edge of the branchia, and in two the fimbriae are free on the entire pos-

terior face. Sometimes the first branchia is inclosed in a distinct sheath

from the other two, and sometimes all are distinct. The insheathing

membrane may be continuous at the inferior edge of the branchia with

the epidermis of the throat. In this case a small fissure remains, cor-

responding with the one on the pharyngeal wall.

This species is so far only known from Georgia and Florida. -From
the latter State I have received it from Volusia.

Psendobranchus striatus Lecoute.

EESEEVE SEKIES.

Catalogue
uiimber.

No. of
spec.

Locality.
When

collected.
From wboiu received.

Nature of
.specimen.

7010 5

4
1

10

1855
Feb. 1, 18515051 Do.

7020 Do

Annra Dum6ril, 1804.

SALIE]t>rTIA.

Lanrenti, 1768.

OSTEOLOGY.

Supraoccipital, basioccipital, intercalary^, supratemporal, and post-

frontal bones wanting. Frontals and i)arietals connate; prefrontals

present; nasals wanting or rudimental. Vomers and palatines pres-

ent, distinct from each other, tlie latter inclosing the internal uares and
joining the pterygoids. Maxillaries, premaxiliaries, and ethmoid j)res-

ent.
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Vertebral bodies uudivided, separate proatlas wanting. Vertebrae

very few, ou account of the anterior attachment of the pelvis aud the

disappearance of some aud fnsiou into a single styloid bone (the uro-

style) of others of the vertebrae posterior to the point of attachment.

Eibs very short or wanting.

Coracoid, clavicle, and scapula osseous, well developed
5
procoracoid,

epicoracoid, and suprascapula cartilaginous. Sternum present, entirely

posterior to the coracoids. No prtBsternum nor interclavicle, but fre-

quently a median element anterior to the clavicles called the omoster

num.

Pelvis consisting" of the usual three elements, the inferior pairs closelj'"

united, forming a compressed body without obturator foramina. Ilium

subcylindric, very elongate.

Humerus without distinct head proximallj", but with iin epiphysis.

Distally a globular condyle. Other long bones with epiphyses at both

extremities. Astragalus and calcaneum elongate, forming a limb seg-

ment. Carpal bones well developed, some of them, especially of the

distal series, confluent. Tarsals of the distal series much reduced in

size aud numbers. (Plates 47, 59, etc.)

The auditory appendages differ from those of the TJrodela, Proteida,

and Trachystomata in their greater 'complexity. There is a cavum
tympani or external ear aud a series of ossicles and cartilages extend-

ing through it, structures all wanting to the orders mentioned. The
stapes is, like that of those orders, an oval disk, which has no continu-

ous process, but gives origin at its middle to the stapedius muscle.

Immediately in front of it there arises an osseous rod, the interstapedial

bone. Its base is cartilaginous, and is expanded with concave surface

fitting the convex surface of the skull. This rod terminates at the su-

perior interruption of a flat annular cartilage {Annulus tympanicus),

which lies on the quadrate cartilage and over the concavity formed by
its forwards flex:ure. The mesostapedial cartilage is attached by a point

on its interior face to the apex of the interstapedial, somewhat as an
anther of a flower is attached to its filament. Its superior portion is

shorter, and is connected with the quadrate above by the mesostapedial

ligament. Its inferior portion is more or less expanded distally. Its

external face is flat, and is applied to the inner side of the disciform

epistapedial. The latter is applied like a lid to the annular cartilage

already mentioned. The mesostapedial then occupies a place between
the annular and the epistapedial cartilages. The membranum tympani
fits closely over the latter. (Plates 49-50.)

The hyoid api)aratus differs materially from that of the orders men-
tioned. It can only be understood by reference to its development
from the larval stages. There are j^reseut in the larva a ceratohyal

ou each side and a first basibranchial, as in Urodela. The hypohyal is

connate with the former. Posterior to the basibranchial, two lateral

cartilaginous plates, the " hyobrauchials," meet on the middle line.
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Fi'oiH the external edge of each of these four cartilages the cerato-

braiicbials radiate. The fourth or posterior is frequently confluent

with its hyobranchial. (Plate 51, fig. 1.) With the completion of the

metamorphosis the basi- and hyobrauchials fuse into a single piece,

and the ceratobrauchials unite with the same plate, excepting the

fourth, which, becoming ossified, forms the only true bone of the re-

gion. In some types the ossification becomes more extensive, as in

Cyclorhamphus
;
(Plate 76, fig. 10.) Sometiaies the third ceratobran-

chial is ossified, as in Alytes [1. c, fig. 2) and Hemisus [1. c, fig. 18).

The digits of the Salientia are apparently four anteriorly and five pos-

teriorly ; there is generally a rudimental digit, in addition, on the inner,

side of each foot. The thumb is especially well developed in the Hylid

genus, Hypsiboas Wagl.; (Plate 72, fig. 20.) The inner digit of the pos-

terior foot, or the internal hallux, as it is called, has three elements in

some of the Eanas (see Plate 65, Bana catehesiana), while in other forms

the digit is principally represented b^^ a large flat phalange. This is

called the spur or metatarsal tubercle in works on the subject, and it is

sometimes incorrectly referred to the tarsus.

The carpus of the Salientia has but two proximal elements, the inter-

medium not being distinct. There is a large centrale, which forms part

of the inner border of the palm. The order is further characterized (ex-

cept in the Discoglossid^e and the Agiossa, q, v.) by the fusion of the

fourth and fifth carpalia into a single element, the unciforme. 'The

other three carpalia are distinct, and the first is frequently displaced

to form the base for the metacarpus of the thumb. The large size of the

astragalus and calcaneum have been already referred to, The tarsus is

further peculiar in the absence of intermedium and centrale and the

absence of tarsalia, except a rudiment or two near the inner part of

their usual position. (Plate 73.)*

INTEGUMENT.

The slight attachment of the integument to the muscles is a well-

known feature of the Batrachia Salientia. The manner of their attach-

ment presents many varieties in the different groups. It is as follows :

A transverse partition of connective tissue holds the integument along

the acromials and another along the coracoids; a longitudinal band on

each side of the back (frequently marked externally by a glandular fold)

and one below it on each side of the abdomen j a band or line along the

hinder inferior face of the thighs, extending nearly to the popliteal re-

gion, and a delicate one along the upper hinder face of the same, from

tlie groove between the superior and posterior muscles.

* These results were sent in totheSecretary of theSmitlasonian Institution February,

1887. Througli the delay in publication they have been anticipated by an admirable

paper on the carpus and tarsus of Salientia by Mr. G. B. Howes, Proceeds. Zool. Soc.

Loudon, 1888, p. 141 (March).
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The attachments are similar to the last in the Dentlrobatidoe, in Eli-

pemphix, and in Brachycephalus. In Eiigystoma ovale the lateroventral

line is broad, or composed of several series of fibers and lamiiiai, and in

E. caroUnense it is composed of two septa. In Psendophryne the dor-

solateral septum, as well as the last mentioned, is widened ; Phrynis-

cus is similar, except that the dorsolateral is narrower posteriorly, but,

rapidly widening, meets its mate on the nape, forming a broad transverse

attachment. In Atelopus Iwvis the integument between the dorso- and
ventrolateral septa is attached, forming a broad lateral adherent band.

In BMnoi)krynus dorsalis this lateral attachment is carried so far as to

leave only narrow free dorsal and ventral regions, while it is further

peculiar in wanting the coracoid septum, as in Discoglossus and Xeuo-

pus. Epidalea, Bufo, and Peltaphryne, in their nniuerous species, add

to the raniform structure the attachment of the whole dorsal integu-

ment. The following table exhibits the other attachments.

Belly broadly free, very narrow lateroveutral attachment : Bufo hwmaiiticus,' JcscTie-

naultii.

Belly broadly free, broad lateroveutral attachment: B. amaricanus, lentiginosus, corj-

natus, vhilensis, columhiensis, vulgaris, naricus, valliceps.

Belly broadly free, posterior fourth or fifth abdomen attached: gracilis, compactilis

panilierinus.

Lateroveutral attachment verjf broad, leaving but narrow free abdominal space: B.

coniferus, quercicus, intermedins, punctatus, alvarius, diptychns.

Ventral integument atttached: B. coccifer, insidior, viridis, kelaartii (posterior half

attached).

A considerable variety is exhibited by the families of the Arcifera.

In the genera of Discoglossidte examined (Discoglossus and Bombina-

tor) the attachments are as in Eanidee, except the absence of the cora-

coid septum, as in Xeuopus. On the contrary, in the Scaphiopodidiie,

the integument is more or less entirely adherent above and below.

The greater number, including the typical forms of Hylidse, add to

the rauid arrangement a close areolar attachment of the abdominal

skin, while it is characteristic of many species of Cystignathidre to

possess one or two transverse simple posterior abdominal septa. For

the many variations and exceptions, see under the respective families.

Of the Aglossa, Xeuopus lacks the coracoid and inferior femoral

attachments; there is a double or treble, but not wide, lateral adhesion

low down, which may be a combined dorsolateral and dorsoventral, or

broad dorsoventral only. In Pipa all the attachments are wanting, ex-

cept two closely approximated lateral lines and a superior posterior

and anterior inferior femoral.

VISCERA.

With regard to the differences in the arrangement and structure of

the internal organs a great deal remains to be observed. Henle (Ana-

tomic des Kehlkopfes) points out some inconsiderable differences in
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the form of the cartihiges of the larynx. The size and number of the

pulmouary cells vary considerably. Among Hylidse, especially those

species with a loud voice, they are fewer and larger than in Discoglossi-

dse and Scaphiopidie. The forms of the sinus, auricles, ventricle, and
bulbus arteriosus, the three aorta bows, of whicli the median form the

aorta roots, etc., appear quite identical externally in the Discoglossus,

Scaphiopus, and Phyllomedusa. Internally the two former present the

known characters of the Auura, i. e., the union of the distinct ducts of

the first (pulmouary) and second (aortic) aorta bows throughout much
of their length, the sei)arate union of the two former and continuance

on the left side of a high free septum of the bulbus, till they are finally

turned over the right division toward the right, and have a common
issue from the ventricle. A conic pocket valve is at the origin of the

bifurcation of the ductus communis of the second and third aorta bows,

but none in any part of the course of the pulmonary.

The general characters of the venous system have been described on

page 10. The researches of Hochstetter * and Howes f have shown that

the cardinal veins do not disappear in all of the Salientia. Hochstet-

ter in fact believes "that the vena cava inferior, instead of being

throughout its whole extent a primarily independent vessel, is a com-

pound structure, the product of a fusion between alate-formod hepatic

vessel and one or both of the posterior cardinal veins" (Howes). In

Batrachia the postrenal portions only of the cardinals go to form the

vena cava posterior, and the prerenal portions disappear or remain as

azygos or hemiaz^^gos veins. Their persistence is shown to be fre-

quent in the DiscoglossidiB, in Bombinator (Hochstetter Howes), Alytes

(Howes), and Discoglossus (Howes). It is wanting in other Salientia,

including the Aglossa, Pelodytidoe, and Pelobatidse (Howes).

Tbe general character of the brain in the Salientia may be gathered

from Plate 56. As I omitted, by an oversight, to refer to the charac-

ters of this region in my anatomical introduction (pp. 1-12), I introduce

here some remarks on its peculiarities in the Proteida, Urodela, etc., as

well. In the Proteida (ISTecturus, fig. 1) the thalamencephalon is ex-

posed by the non-production posteriorly of the i^rosencephalon. In

Urodela generally (Plate 40) and in Salientia it is moderately exposed
;

in Caiciliida', (Plate 56, fig. 3) it is generally concealed. In all the tailed

forms there is a large vascular " supraplexus" protruding from between

the hemispheres. Posterior to this the epiphysis appears; it is small

in all the orders. The hypophysis is on the other hand large. The cere-

bellum (epencephalon) is a mere commissure in the entire class. The

diacoelia, mesocoelia, and metacoelia are only separated by slight con-

strictions of their walls. The metacoelia is covered in the Salientia by

a triangular choroid plexus (Plate 56 j>. c). In Proteida, Urodela, and

Trachystomata the olfactory lobes (rhiriencephala) are distinct ; but

*Morpliologisclies Jahrbiicb, 18S7, p. 119; Auatomischer Auzeiger, 1887, 517.

tProcee.l. Zool. Soc. London, 1883, p. 122.
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in the Salieutia they are coutiiieut with each other. In Xeuopus (Phite

54, fig. 18) tlie thalameuccphalou is more eutensivelj^ exposed than in

other Salientia.*

The form of the liver does not differ from the usual t3^pe in any

of the various species examined, except in the Finnisternia. While
most Salientia have this organ divided into three lobes, there are but

two in the Brevicipitidie, Engystomidoe, and some of the Phryniscidse.

In the alimentary canal there appears to be little variety in important

points. The stomach has generally a more longitudinal position than

among Bufoniformia, except among Scaphiopidiie and in Oeratophrys,

where it is equally' transverse. IsTo intestinal valves were observed in

Pelobates, Ilyla, Phyllomedusa, Oeratophrys, but a strong pyloric mus-

cular constriction in Plenrodema, and one at the extremity of the small

intestine in Gi/stignathns pachypiis. (Plates 53-55.)

The testes are single in examples of all ths types examined, and not

strictly symmetrical ; they are variously situated with reference to the

kidneys. Tlius in Ranoidea aurea, and Tracliycephalus Hchcnatiis they

are elongate and at the middle of the length of the kidneys, while in

Hypishoas hocms and Scytojiis renulosus they are oval, and one or both at

the anterior extremity of the latter. In Phyllomedusa scleroderma they

are more than half the length of the broad kidneys, the right originating

at the anterior extremity of the latter, the left but little behind it. Both

have their posterior apices in close contact at the posterior fourth of

the length of the kidneys, which are in close connection for their poste-

rior third. In Discoglossus the testes are oviform, well separated, and

anterior, and during the breeding season attain a remarkably large

size. During the same in Gystignatlius pachyinis they are not materially

enlarged, are elongate, and only in contact with the kidneys for a

small posterior part of their length.

The ovaries and oviducts do not essentially vary among the Salientia

When the latter are fully occupied by eggs in an advanced stage they

are folded, but differently in the same species. The oviducts are re-

markably slender in Hyla nasuta (Litoria Giinther), and in Scytojiis the

fontanelle is on each side behind the partial diaphragm, at the superior

anterior outer angles of the liver. In several young female specimens

of Ranoidea aurea of the size of Rana silvaUca, in which the frontop-

arietal fontanelle is not closed, the oviducts do not extend farther an-

terior than the ovaries; in adults, with the cranium complete, they

have the usual extent. In Gystignathus ocellatus the "uterine" sacs at

the exit of the oviducts are of great size, and at certain seasons dis

tended with an albuminous gelatine, when they present several convo-

lutions. In spirits they occasion the presence of a large convoluted

mass of coagulum.

* For descriptions aud figures of braius of Urodela, Proteida, aud Tracliystomata,

see Osborn
;
(Aniphiiima), Proceeds. Pliila. Acad., 1883, p. 177; (CryptoTjraucbus and

Raua), ?. c, IBS'^, p. 2(3i3; Corpus calJosum, Morpliologisclies Jalirbnch, 1836, pp. 223,

530; also Wiedersheim, Anatomic der Gvin'.inpliioneii, Jeua, 1879.



238 BULLETIN 34, UNITED STATES NATIONAL MUSEUM.

REPRODUCTION.

The Salientia have, in temperate climates at least, an annual period of

reproduction, wliicli occurs in the spring. The male is without intro-

mittent organ, and fertilization is accomplished by the discharge of the

spermatic fluid of the male on the eggs as they leave the body of the

female. In order to accomplish this effectually the male attaches him-

self to the female by seizing her with his anterior limbs. In the

greater number of the Salientia the embrace is round the axill.T-, but iu

the Discoglossid?e, which approach nearest the salamanders in their

anatomy, the embrace is, as in those animals, round the loins. In the

salamanders it is, however, the hinder feet that seize the female, and
not the arms. Among other families the genera Cultripes, Pelobates,

and Pelodytes also seize the female around the waist. It is probable

that this will be found to be the case in some other genera not yet

observed.*

The species of Arcifera exhibit peculiar structures during the breed-

ing season ; either an extension of the natatory membrane, or the

development of corneous plates or spurs, as aids to prehension. There

is much variety and etiiciency displayed in this point (except in Bufo-

nidfe), in especial contrast to the apparent absence of all but the weakest

modifications among the Eauida?. This is in compensation for the

structure of the sternum, whose lateral halves, being movable on each

other, offer a slighter basis of resistance for the flexor and extensor

muscles of the fore limbs.

In the Discoglossidfe, Bombinator extends the natatory membrane
in the male, but does not develop horny plates. In Discoglossus two
file-like oval plates cover the superior surface of the short second digit

and the tubercle4ike first or thumb, which is here developed as in no
other anurous batrachian. Dermal rugosities on the upper and under

surfaces, including the gular region, are armed with corneous tips, as in

Telmatobius. No peculiarity has been noticed in Alytes. The Aste-

ro[)hrydida^, are unknown as to this point.

In Pelodytes file-like plates are developed one on the second and one

on the third digit, one much larger on the forearm, one slightly smaller

on the inside of the humerus, and a small one on each side of the breast.

Among ScaphiopidtTe the American species develop elongate laminse

on the superior inner face of the inner (second), third, and even fourth

digits. No peculiarities are recorded as appearing in the European
species. Many Hylidie—Agalychuis, Trachycephalus—develop a cor-

neous shield on the inner superior aspect of the inner metacarpal, which
is prolonged on the digit.

While no appendages of the season have been observed iu some
Cystignathidfe, in several genera two acute spurs appear on the superior

* Oil account of this diffei'ence MM. Thomas aud Delisle have i>roposed to divide

the Anura into two groups, naming them the Alamplexes and luguiuamplexes. See

Journal deZftologie, vi, 1877, p. 472.
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aspect of the tliamb aud more rarely spnr-like tubercle.:, on the breast;

the body is sometimes shielded with hardened poiuts on therngosities, or

the lip surrounded by an arched series of corneous rugae. In tho Lep-

todactylus pentadactylus Laur. a huge acute process of the m;t;icarpal

of the thumb, Plate 73 (fig. 32), projects inwards. Its apex is cov-

ered by a horny cap, and it is a formidable grappling-hook to aid the

male in retaining his hold. There is added to this in the saine species

a horny plate on each side of the thorax of the male, from which project

three acute poiuts. With these fixed in ber back aud the thumb spikes

in her breast th<i females cannot escape. Structures like this do not

appear in the Firmisternia. Here the inferior elements of the scapular

arch abut against each other, so that the thoracic cavity does not con-

tract on pressure, and the possibility of the male retaining a (inn grip

on the female is thereby greatly increased. In the Cystlgnathiis pachy-

piis the males exhibit a permanent enlargement of the brachium, depend-

ent on largely developed anterior and posterior alie of the humerus.

{Vide Giinther, Ann. Mag. N. H., ISS'J.)

The various ways in which the eggs are deposited by the female are

expressed in the following table from Boulenger. I add the peculliar

habit of the genus Deudrobates, as observed by H. H. Smith in Brazil.

I. The ovum is small and the larva leaves it in a comparatively early embryonic con-

dition.

A. The ova are laid in the water.

Probably the majority of Batrachiaris ; all European forms except Alijles.

B. The ova are deposited out of the water.

a. In holes on the banks of pools, which become filled with water after

heavy rain, thus liberating the larvte.

Leptodactijlus occllaius L. ; L. myslacinus Burin.; PaJudicola

gracilis Blgr.*

J). On leaves above the water, the larvfe dropping down when leaving the

Chiromantis rufescens Gthr. ;t Phi/llomedusa iheringii Blgr.

II. The yolk-sac is very large, and the young undergoes the whole or part of the

metamorphosis within the egg ;; at auy rate the larva does

not assume an independent existence until after the loss of

the external gills.

A. The ova are deposited in damp situations or on leaves, and the embryo leaves

the egg in the perfect air-breathing form.

Eana opisthodon Blgr.
; t Hi/lodes martinicensis Dum. & Bibr. ^^

B. The ova are carried by the parent,

a. By the male.

a. Round the legs ; the young leaves the egg in the tadpole state.

Alytes.W

' Heusel, Arch. f. Naturg. 1867, pp. 124, 129, 138.

t Buchholz, Mod. Berl. Ac. 1875, p. 204, and 1876, p. 714, PI. ii.

t Boulenger, Trans. Zooi. Soc, xii, 1S86, p. 51.

^^ Bello y Espinosa, Zool. Gart., 1871, p. 351 : Bavay, Ann. Sc. Nat. (5), xvii, 1873, art.

16 ; Peters & Gundlach, Mon. Berk Ac. 1876, p. 709.

II
Demours, M^m. Ac. Sc. Paris, 1741, p. 13 ; De I'lsle du Dr6neuf, Ann. Sc. Nat. (6),

III. 1876, art. 7.
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fl lu a gular (tlio vocal) sac ; the young is expelled iu the perfect

state.

BhinocUrma.''

b. By tlie female,

a. Attached to the belly.

llhacopliorus reticulatus Gthr.t

p. Attached to the Lack; the young completes its metamorpliosis withiu
the egg.

y. Iu a dorsal jiouch.

aa. The youug leaves the pouch iu the tadpole state.

Notoirema marsuj)iatuni Dum. & Bibr.^

fc6. The youug leave"" the pouch iu the perfect state. Noiotrema
Ustudineum Esp. ;|| Opisthodelphys ovifera Weiul.||

The species of Dendrobates liave the peculiar Labit of carrying tbe

youug from place to place iu search of water. The tadpoles resemble

those of Raua or Bufo, and attach themselves by the mouth to the back
of the parent. Whether the eggs are canned iu this position is not

knowu.^l

The larvaj of Salientia have been divided into two groups by Lataste,

the Mediogyrini and the Laevogyriui.** In the former the external

branchial orifice is on the median line of the inferior surface ; in the

other it is on the left side. To the former division belong the Disco-

glossidfe ; to the latter all remaining Salientia, except Aglossa, where

there are two spiracula, one on each side (Amphigyriui Heron-Royer).

In the stage which immediately follows the separation from the egg
the tadjjoles of Salientia possess one or two peculiar sucking disks on

the under side of the head behind the position of the mouth. Their

form differs (Plate 78) widely in different genera of Auura, and will

afford a valuable means of identifying the larvae. In JDiscoglossus pictus,

the adhesive organ behind the mouth, is hemispherical, with a V-shaped

groove on its surface, the V opening forward. In Pelodates fuscus the

adhesive organ is V-shaped, with a V-shaped groove on its surface, and

the limbs of the whole organ extending forward to embrace the angles

of the mouth. In Biifo vulgaris the organ is V-shaped, with a V-shaped

groove, and the limbs of the V come into contact with the angles of the

mouth. In Bufo viridis the organ is crescent-shaped, not in contact with

the mouth, but a little behind it, as in Discoglossus, and with a widely

open V-shaped groove. In Bombinator, Raua, and Hyla there are two dis-

* Jimenez de la Espada, Ann. Soc. Esp. Hist. Nat., i, 1872, p. 139 ; Speugel, Zeitschr.

wiss. Zool. XXIX, 1877, p. 495; Howes Proceeds. Zool. Soc. Loudou, 1888, p. 231.

t Giiuther, Aun. & Mag. Nat. Hist. (4), xvir, 1876, p. 379; Ferguson, oj;. cit., xviii,

187G, p. 357.

t Formin, Developpemeut parfait du mystere de la g^u6ratiou du fameux Crajiaud

de Surinam ; Maestricht, 1765.

'^ Boulenger, Cat. Batr. Ecaud., 1882, p. 417.

II
Weinlaud, Arch. f. Auat. Physiol., 1854, p. 449.

U Kappler, Das Auslaud, 1885, p. 853; Smith, American Naturalist, 1888, p. 182.

** The family terminations "ida;" given to these divisions by Lataste are inap-

propriate, as they do not represent families.
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tinct oval adhesive organs on either side of the median line, with traces

of a V-shaped groove connecting them, and both are behind the month.

In Bana agilis there are two separate adhesive organs, one on each side,

behind the moutli, and each lias a slight depression on its posterior bor-

der. In Ilyla arhorea there are two circular adhesive organs close to

the angles of the month, at either side. In Bomhinator igneus there are

two oval adhesive organs behind the month, which are in close contact,

and later on fuse into a single organ, both having an oval depression in

the center. The following observations have been made on them by

Professor Ryder (American ISTaturalist, 1888, p. 2G3). (See Plate 70.)

These organs are clearly for the purpose of enabling the young larvse

to attach themselves to various fixed bodies in the water, such as

weeds, the gelatinous egg-strings and masses from which they have

been hatched, etc. They are thus afforded support and prevented from

sinking into the ooze to smother, and their enemies thus also doubtless

fiiul them a less ready prey. These disks are also shown.by Thiele not

to be of the nature of suctorial organs, but are glandular, being formed

wholly of thickened epidermis, which is elevated, its cells becoming

lengthened or columnar. There is no muscular suctorial apparatus de-

veloped in connection with them, and they are secretory, secreting a

sticky mucus or slime, which serves to fasten the young tadpole to its

resting-place. That an actual secretion is formed is proved by the fact

that a slimy thread of secreted matter is drawn out from the disk if the

young tadpole be forcibly withdrawn from its support. They are spe-

cifically larval organs, and persist only for one to two weeks after hatch-

ing. They may be compared to the '' balancers" found behind the

mouth in the larva of Amblystoma. In Tritons stalked suckers are said

to be present, which Balfour compares to the sessile " suckers" of larval

toads and frogs. Eyder observes that he cannot see how it is possible

to homologize the sucking disk of larval gar-pikes with the adhesive

organs in larval Batrachians, because in the former the disk is in front

of the mouth and in the latter it is usually" quite behind the mouth
;

only in one case (Hyla) are the suckers found near the angle of the

mouth. The larva of Xenopus has two long barbels at the side of the

head from the sides of the upper lip. But in this last case even it is

doubtful if there is any homology with the " suckers" of other larval

Anura. There certainly can not be any homology between the organ

of the gar pike's larva and that of young toads and frogs, though it is

jtrobable that these organs in the latter are truly homologous with the
'' balancers" of the larviB of salamanders of the type of Amblystoma
and Triturus.

Thiele further shows that, inasmuch as these structures are glandu-

lar, with no muscular apparatus, the terms " sucker" or " sucking-

disk" are misnomers as applied to these organs. A better term might
be proposed for these structures in young tadpoles, and Ryder suggests

that they be called ejndernial adhesive organs.

1951- Bull 34 16
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Ill later stages the structure of the parts about the mouth of the tad-

poles of the Salieutia furnishes other characteristic peculiarities. But
little has been done towards the description of these parts, the North

American* and European f species being thus far the only ones studied.

These studies have shown that the Hylidine, Bufonidne, and Ranidai have

certain characters in the regions mentioned. -Below the horny jaus
there is a deflexed lower lip, which displays a wide surface anleriorly.

This surface is traversed by transverse series of short more or less liook-

like bristles. Similar series may or may not extend across above the

upper jaw, or on the drooping upper lip at each side of the jaw. The
lower lip and part of the upper lip is surrounded by short obtuse papillee

in one or more series.

Now in the Hylidse^ in the regions mentioned, no series of bristles

extend across above the upper jaw except a very short oue which

hangs over the jaw itself; and the upper lip-fold on each side of it

bears a row of papillae. The papilljTe form a complete border round

the lips, except the interruption at the middle above. lu the Bufouidse

there is a row of bristles entirely across the upper jaw, and another

below the first, interrupted at the middle region by the horjiy jaw.

The papilliie do not extend on the upper lip-border, and are uninter-

rupted at the middle of the margin of the lower lip. The papillarj^

border presents an angle inwards at the line of junction of the upper

and lower lips. The Eanidte resemble the Bufonida?, with oue excep-

tion in the arrangement oi the papillary border. The latter is contiuu.

ous all around below. The u])per jaw is narrower than in the Bufonida3.

Boulenger describes the larva of the Eana alticola of northeast India

as possessing three i)arotoid glands, two on the scapular and one on the

coccygeal region, which are not retained in the adult. Also a larva of

a tree frog from Java, probably a Ithacophoras, which possesses a ven-

tral suctoaial disk in the position of that of a fish of the Gobiesocidje.

The external gills are suppressed on the right side before they are on

the left. In the Rmia clamata this suppression takes place on the third

day after leaving the egg, while the left gill remains until the eighth

day. When the internal gills are in functional use the water of respi-

ration issues, in most of the families, from a single rounded orifice on

the left side, the subcutaneous branchial chamber of the right side

communicating with that of the left side by way of the gular region, be-

neath the sublingual and geniohyoid muscles and the integument. (See

Plate 51, figs. 2-3-7-8.) The fore legs develop within these subcutane-

ous spaces behind the internal gills, and remain concealed up toaconsid-

fcrable (relative siae, and after the hind legs have acquired size enough
ifor some' functional efficiency. The left fore-leg then issues through the

b^ranchial orifice, and the right leg forces a passage through the integ-

ument at a corresponding position on the right side. For a time after

* See Miss M. Hiiicklejs Proceed. Boston Soc. Hat. Hist., 1882, p. 307.

..t Heron Eoyer et Van Bauibeke, Bull. Soc. Zool. Franco, April, 1881..
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tbe fore-legs are thus external the brancliial charabers reinaiu in free

comuiunicatiou with the external medium by the slit around tbe base

of each fore-leg. These soon close, however, and tbe skin of tbe fore-

leg is cut ofl" from that of the body adjacent by a distinct seam, which
disappears later. Tbis part of the development of the Salientiais one
of the most remarkable histories in the zoology of the vertebrata.

The skin which covers the fore limb of the advanced tadpole is not

a part of the true skin which invests the body, since the branchial cav-

ity is inclosed long before the leg appears; but it arises beneath the

mucous membrane which lines the branchial chambers. Tbis anomaly
is perhaps a case of reversion. The fore-legs of primitive Batrachia

were no doubt external, as in salamanders, and they became inclosed

by the growth of the operculum-like integument in the larval Salientia.

A prolongation of the tadpole stage would result in a retardation of the

growth of the fore-leg and an acceleration of that of the operculum.

The growth of the true skin of the inclosed region would be thus retarded

in the leg and atrophied in the wall of the chamber. (Plate 51, figs. 4-6.)

The shoulder girdle appears separated from other parts of the skele-

ton, between the muscles. The coracoid and procoracoid form a loop,

directed downwards and inwards, far removed from that of tbe opposite

side, and present at this time an arciferous type in all forms of the order

Salientia. (See fig. 59.)

Tbe characters of the cartilaginous skull of the larviB of the Salien-

tia are peculiar and very different from those of the adult. Tbe sus-

l)ensorium of the lower jaw is exceedingly elongated forwards, so that

for tbe purpose of securing a fixed point for the lower jaw (represented

now by Meckel's cartilage) it sends upwards a process near its anterior

extremity to the external angles of the cartilaginous ethmoid, forming an
articulation. It then descends again, and Meckel's cartilage articulates

freely with its extremity. There is a curved cartilage attached to the

extremity of each Meckel's cartilage (the t wo forming a half circle, open-

ing forwards), which form the support of tbe functional lower lip in the

larva. These are the lower labial or sympbyseal cartilages, and are rep-

resented in the adtilt by a pair of short bones of tbe same name (meu-

tomeckelians of Parker). Tbe premaxillary bones are in like manner
represented by two cartilages, which are loosely attached above to the

two corresponding processes or cornua of the trabecular cartilage, which
form the roof of the mitzzle in front of tbe ethmoid. (Plate 50, fig, 2.)

Tbe ceratobyal is a robust bone, which articulates with tbe quadrate
cartilage below the orbit, contracting in diameter as it extends down-
wards and forwards. In the process of growth its articulation with tbe

quadrate becomes more and more posterior, until it leaves that element
entirely, and comes in contact, and in some cases fuses, with the carti-

lage of the base of the skull in front of the stapes and near tbe inter-

stapedial. (Plate 50, fig. 3.)

Besides the structures of the larval hyoid apparatus already de-
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scribed {antea) tliere are four cartilaginous arcbes below the ceruto-

braucliials, which belong to the dermal system, and which are called ex-

trabranchials. Proximally the first of these is articulated with the an-

terior exterior angle of the hyobranchial i)late. Distally the four are

united together. These arches support a system of branchial fringes,

which are internal in position, and are contradistinguished from the ex-

ternal branchiae which the Salientia exhibit when first hatched, and

which are the only branchiae of the Urodele and other tailed types. They
are thought by Huxley and Parker to be homologous with the branchial

structures of the Marsipobranchii or lampreys. (Plate 51, fig. 1.)

The development of the auditory ossicles and cartilages exhibits the

following facts. The epistapedial disk appears in its normal position,

covering the flexure of the quadrate cartilage. The interstapedial ap-

pears as a bud in front of and distinct from the stapes, and the meso-

stapedial appears as a small membrane on its apex. At a period of its

growth the interstiii)edial cartilage connects the stapes with the quad-

rate cartilage, as in Trematodera and larval Pseudosaurian Urodela. At
the same time the ceratohyal articulates with the quadrate more dis-

tallj^, so that at this stage a Kana presents the characters of a transi-

tional stage seen in the salamandrine genera Spelerpes and Plethodon.

The interstapedial then elongates until it reaches the anuulus tymi)ani-

cus. These facts go to show that the interstapedial and mesostapedial

are not segmented from the ceratohyal or meckeliau arches, and are

therefore not homologous with the ossicula auditus of mammalia, unless,

indeed, the embryonic record has been greatly falsified by csenogeny.

(Plates 49, 50.)

ORlGrlN AND EVOLUTION OF THE SALIENTIA.

The oldest Salientia of which we have any knowledge were obtained

from the Jurassic beds of the Kocky Mountains by Professor Marsh.*

They occur in lower Eocene beds in North America (Green liiver

shales)t and in Middle Miocene of Switzerland (Eppelsheim)f and Ger-

many (Braunkohle of the Rhine). § They are not rare in the Upper Mio-

cene of North America (Loup Fork, of Kansas). || Forms which by their

structure would connect this order directly with the extinct orders

are unknown. It is, however, entirely probable that, as already pointed

out (p. 14), the Salientia were derived from the Rhachitomi, but whether

the Stegocephali enter the line or not is uncertain. The compacted in-

ferior i)elvic elements without obturator foramen of the Salientia is much
like the same condition in the Rhachitomi, and to produce an almost

* Proceed. British Ac. Sci., 1887, Abei'deou ; ou the evidence furnished by Dr. Otto

Meyer.

tCope, Kept. U. S. Geol. Snrv. Terrs., in, 1885, p. 100.

jTschudi, Classif. d. Batrachier, 1838.

§ Von Meyer, Palaeontographica, 1860, p. 123.

11 Cope, American Naturalist, 1880, p. 141.
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identity between the two types it would only be necessary to elongate

the ilia of the latter. The developed sternal apparatus and shoulder

girdle of the Salientia is only found among Batrachian orders in the

Khachitomi and Stegocephali. Thns in Eryops of the former there are

clavicles, coracoids, and episternum (the last reduced as in Urodela),

and in Actinodon there is also an epiclavicle (Graudry). The posterior

direction of the suspensorium of the lower jaw of the Salientia is also

only found in the extinct orders named, pointing again to this origin.

In other recent orders these bones are directed forwards.

The modifications effected in the Ehachitomous skeleton to produce

the Salientian, have been partly the same as those which have produced

the other existing orders. Thus the true vertebral centra have been re-

placed by complete intercentra, and several posterior cranial bones have

been lost. The ilia have been greatly elongated, and in so doing have

embraced vertebrae successively more and more anteriorly, so that the

number between th^:^ ilia and the cranium has been greatly reduced, and

the vertebrae posterior to the point of attachment become atrophied in

part and concrescent in part. This process has been carried to the

greatest degree in the extinct family of the Palteobatrachida?. Here

the ilia extend to two vertebrae in advance of the ninth or usual sacral,

thus inclosing three vertebrae in the sacrum, and leaving onl^^ six for

the remainder of the column. The coracoid is iDrobably that of the

Stegocephalous order, as it is better developed than in the Ehachitomi.

The second row of the tarsus has also become reduced from these primi-

tive types by atrophy, while the first row lias been reduced to two bones,

as in the Mammalia, which have been greatly elongated. A parallel

case occurs in the Mammalia in sorau lemurs, particularly in tlie Tar-

siidae.

I have discovered that the Ganocephala (Trimerorhachis), and the

Khachitomi (Tatrachys) possessed an elongate columella auris, which

is directed outwards, backwards, and upwards to a. possible mem-

hranum tynipanij which may have occupied the notch external to the

OS intercalare.* (Plate 50, figs, 4-7.)

The subdivision of this rod may have given origin to three of the

four distinct elements exhibited by the Salientia. (Plates 49, 50.) The
homologies of these with the three ])rinci[)al ossicula auditUH is possi-

ble. The history of these parts shows that the lack of auditory ossicles

displayed by some Salientia and by all Urodela (Plates 48, 49) is the

result of degenerac3^

The cause of some of the modifications of the skeleton can be traced

to use. Thus the constant muscular stress on the ilia in humping the

back previous to leaping must have had a tendency to draw it for-

wards not only on itself, bnt on its vertebral attachments, which are

cartilaginous and yielding. The elongation of the first row of tarsal

^American Naturalist, 1888, p. 465; American Journal of Morphology, Vol. ii, Pt.

11, 1888.
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bones may be traced to a similar cause, esi)ecially the stress upon them

at the moment of starting a leap and alighting from it. The survival

of the elongate coracoid bone may be traced to use by pressure along

its longitudinal axis in the act of seizing the female, and possibly by

stress in the opposite direction when engaged in pushing objects out-

wards with the fore-feet, producing the effect of elongation. It is not

easy to assign a cause for the loss of the prtesternum and of various

cranial bones. It has been, perhaps, in these comparatively unused

parts that one effect of the general reduction in size and vigor which

has occurred during geological time since the Carboniferous and Trias-

sic periods, is to be seen. The loss of auditory organs is probably due

to disuse, the result of subterranean life.*

The larval life of the Salientia has probably undergone important

modifications during the course of geologic time. The characters as-

sumed by tadpoles at different stages of their growth are not parallels

with known or probably to be discovered lower forms of life, but indi-

cate that the larva, like that of the Insecta, and like the mammalian

foetus, has had a developmental history of its own. In support of this

view I cite the anterior produition of the quadrate cartilage, which

carries with it the ceratohyal arch from its primitive attachment, and

the ultimate shortening of the same, and the return of the ceratohyal

to nearly its primitive connection with the skull. Further, the grad-

ual inclosure of the fore-leg in the external branchial chamber is to be

cited, the original position of the limb having been external. To these

may bo added the development of the epidermal stickers, of the labial

dermal comb, and of peculiar dermal glands in some tadpoles. None

of these peculiarities of larval life are found in the Urodela, and they

have been gradually assumed by the larviie of the Salientia in the course

of their existence, as though they were adult animals, and probably

in obedience to the same kind of laws. These are the interaction of

the animal and its environment.

CLASSIEICATION.

The natural divisions of the Salientia are the following

:

I. No tongue ; one pharyngeal opening of tLe Eustachian tube.

Pterygoid bones inclosing Eustachian tubes below ; coracoids and procoracoids

divergent, connected by a cartilage which does not overlap that of the op-

posite side Aglossa.

II. Tongue present ; two ostia pharyngea.

Clavicle and coracoid of each side connected by a longitudinal arched carti-

lage, which overlaps that of the opposite side ; scaxjula free from the shull.

Arcifera.

Clavicles and coracoids of both sides connected by a single narrow median car-

tilage ; scapula articulated with a special condyle of exoccipital. Grt.s/rec/(.m?Vf.

Chvvicles and coracoids of both sides connected by a single median cartilage
;

scapula distinct from skull Firmisiernia.

*See Facts and Opinions relating to the Deaf, by Alex. G. Bell, London, 1888, p. 89.
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The presence or absence of maxillary teeth was formerly regarded by
the author, after Dameril and Bibron, as of primary value in the defini-

tion of the suborders. On account of the absence of teeth, a division

Bufoniformia was distinguished from the Arcifera; and the tooth-bear-

ing Fermisternia were called Raniformia. I, however, now follow Bou-

lenger in dropping these divisions, since the absence of teeth is some-

times of little systematic significance.

In the arciferous type of scapular arch the opposite halves are capable

of movements whicli contract or expand the capacity of the thorax; in

the Firmisternia the opposite halves abut against each other so as to be

incapable ot movement, thus preserving the size of the thoracic cavity.

This arrangement has an important bearing on the comfort, and perhaps

health, of the female while in connection with the male. The embrace of

the fore-legs of the latter behind the axillse of the former is very energetic,

and is maintained by various structural aids. Thus in many species the

males develop rough and even spinous horny i)lates on the inner supe-

rior side of the thumb, which presses against the thorax of the female.

The flrmisteruial structure is a modification of the arciferous, which

comes later in the history of growth, and ])robably in geological time.

During the early stages the Firmisternia have the movable shoulder

girdle which characterizes those of the arciferous division, the consoli-

dation constituting a modification superadded in attaining maturity.

Furthermore, young Salientia are toothless, and one section of the spe-

cies of Arcifera never acquire teeth. In these (the Bufonidse) we have

a group which is imperfect in two points instead of one.

Fig. 59.

Shoulder girdles of Auura. Fig. a of the arciferous type (Scaphiopus holbrooki). Fig. &, liana teni_

poraria, tadpole with budding limbs. Fig. c, do., adult, flrmisternial type. Figs, b and c from Parker.

As primitive Batrachia are toothed, it is evident thar, the toothless

condition of the Bufonidte and some other families is due to retar-

dation or degeneracy. The arciferous sternum is, on the other hand, a

primitive condition, since it prevails in the Urodela, and also in the

Stegocephali and Eachitomi of the Carboniferous Age, in the latter

associated with median sternal elements. The roofing in of the

Eustachian tubes seen in the Aglossa is also a character superadded to

the primitive condition, as the loss of tongue is a case of subtraction.
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The Discoglossidae must be regarded as the most primitive family of the

Anura, as it shows none of these peculiar modifications, and presents

the greatest resemblance to the salamanders in its ribs and opisthocoel

vertebrae, and to other primitive types in its split sternum. In the

accompanying diagram these affinities are expressed, and a possible

phylogeuy is indicated. That the latter will prove largely correct is

shown by the x)resence of Discoglossidfe in the Miocene beds of Prussia,

particularly near Bonn. The paleontology of the Salientia is, however,

very imperfectly known.

Ranidse. Cystignathiclffi. Scapbiopidse.

EugystomidjE. \ CeratobatracbidEe,. Hylidte

Pelodytida;

Asteropiirydi d se.

Discogiossidse.-

Bnfouidw.

Xenopidce. PipidsB.

The Arcifera and Firmisternia each exhibit parallel modifications of

structure, which may be represented as follows in tabular form :

AiiCiFEivA

.

Firmisternia.
L Without teeth.

a. Witb sacral diapopbj ses dilated.

SBrevicipitidiB.

EngystomidsB.

PbryniscidiB.

da. Sacral diapopbyses cylindric.

Dendropbryiiiscidic Dendrobatidte.

II. Witli pveniaxillary aiul maxillary teetb only.

(x. Witli sacral diapopbyses dilattd.

Pelodytida^ \

Pelobatidaj V j
Dyscopbidse.

Hylidffi. .. )
^ Copbylidaj.

acx. Witb sacral diapopbyses cylindric.

Cystignatbida^. j
Colostetbidte.

c Eaiiidaj.
in. Teetb ill both jaws.

a. Sacral diapopbyses not dilated.

Ampbignatbodontidae } /-( j^ , ^ , . ,„ . f ^ , > Ceratobatracbidae.
HemixibractidiB )
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The families of Arcifera with opisthocoelous vertebrae are omitted

from the table as having no counterpart among the Firmisternia.

These two series are what I have called " homologous groups," and

the corresponding genera " heterologous terms. 1 have also supposed

that one such series may have been derived from the other, in evolu-

tion, by a change in the one character which distinguishes the two

series. In the case of some homologous series it is not unlikely that

this may have taken place, but it is necessary, in order to be sure that

such has been the process of evolution, to distinguish between two dif-

ferent kinds of homologous groups. In one kind the parallel charac-

ters of the one group may have been derived from those of the other by

descent, according to the principle called by Lankester " homogenj-."

lu the other case, like modifications of structure have arisen in differ-

ent series of animals as a result of the operation of similar energies, as

that of the animal and its environment. This is the princiijle of " homo-

plassy." To the latter kind belong the imitations found to exist be-

tween the placental and didelphian mammalia. The relation between

the arciferous and firmisternial Anura may be one of homogen3^ We
may then i^arallelize the families which may exhibit true cases of de-

scent as follows :

Firmisternia. Arcifera.

Phryuiscidse. Bufonidse.

Dendrobatidse. Deudrophryniscidie.

Dyscophidse. Pelodytidse.

RauidtB. CystigiiathidsB.

CeratobatracliidsB. Hemiphractidai.

It is, however, probable that the Pelodytidai is the generalized form

from which most of the arciferous families have been deriv^ed ; audit was
itself probably a descendant of the families with opisthocoelous verte-

brae, as already indicated.

The Eauidfe embraces many genera which imitate in details many
genera of Arcifera. The metropolis of the former, as of the LacertUia

acrodonta, is the regio Palcvotropica, while the latter have but few

representatives out of the R. R. Neotropica and Australis, where but one

or two species of the former occur. In both we can trace a series in

which the outer metatarsal is gradually liberated from the penultimate,

to afford greater extension for the web in the most aquatic types, and
among those where these bones are bound, from webless to webbed
types. In both we have burrowing and arboreal genera.
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Arciferi.

Rana. Pseudis.

Hoplobatrachus. Myxopbyes.

Pysicephalus, Ceratophrys.

Leptopelis. Hyla.

Hyperolius. Hylella.

Heteroglossa. Acris.

Cassiua. Cystiguathns

Hemimantis. Paludicola.

Ill strict refereuce to tlie extension of the webs tlie following parallels

may be drawn :

External metatarsal free

:

Aquatic.

Snbfossorial.

External metatarsal attached

:

Feet webbed

—

Burrowing.

Arboreal (vora. teeth).

Arboreal (uo vom. teeth),

Aquatic.

Feet not webbed

—

Terrestrial.

Terrestrial, spurred.

It is, however, remarkable that the raniform tree-frogs nearly always

have the external metatarsal bone free; the arciferous always bound.

The terminal phalanges of the latter are constructed on a ball-and claw

type. In the former the}^ are X-shaped or bifurcate, except in the single

West African genus Leptopelis. where the South American type is re-

peated.

I have also discovered another series of parallels which the genera

of most of the families of the Salientia present, in the degree of ossifi-

cation of the superior cranial walls.* In the least-ossified crania we
find the superior part of the ethmoid still cartilaginous, the superior

wall of the brain-case membranous, and the prefrontals represented by

narrow lateral splints of bone. In genera of slightly advanced type

the roof of the ethmoid is ossified, and the prefrontals are wider. In

better-developed genera the frontoparietal bones ossify and close the

foutanelle. The higher ossification shows itself in an exostosis of the

superior cranial walls, which, in further stages, involves the skin, so

that it is no longer free from the cranium. The next stage roofs over

the temporal muscle with bone, and the highest stage, known only in

a genus of BufonidiE (Otaspis Cope), incloses the membranum tympani
behind. The following table expresses these facts.

These series give an excellent illustration of the development of a

single character independently of other characters, and show how the

generic characters originate quite independently of all others.

*See Nat. Hist. Eev., 1865; Proceed. Ac. Phila., 1868 (on the Origin of Genera);

Origin of the Fittest, 1887, p. 218, Plates iv and v.
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Classification.

A. Ethmoid not ossified

AA. Etlimoid ossified above:
1. A frontoparietal fon-

tanelle

—

a. Prefrontals narrow..

aa. Prefrontals wide . .

.

]1. No fontanelle; skin
free; no exostosis

—

a. Prefrontals narrow

aa. Prefrontals wide

111. No fontanelle; skin
free ; exostosis—

a. Prefrontals narrow..

aa. Prefrontals wide —
1111. No fontanelle; integu-

ment involved in
exostosis.

11111. Skuli oxostosed, in-

volving integn-
iiieiit; temporal
fossa roofed

mill. As last, but membra-
num tyrapani in-

closed behind

Bufonidte. -

Myobatra-
chus.

Epidalea. ..

Bnfo sp

Biifo sp
iPeltaphryne
>C ranoph-
S ryue.

Otaspis

.

Scaphiopidaj.

Didocus —
Spea

Scaphiopus
Pelobates .

.

Cultripea

Cystignathi-
cUb.

Eusopbus .

Borborocoe-
tes.

(Cyclorbam-1
^. pbiis. ^

'Hyperolia

Elosia, etc .

.

Hylodes, etc,

Pbraetops .

Calyptocepb
alus.

Hvlidee.

Thoropa ...

Hypsiboas

.

Hyla (sp.) .

Scytopis . .

.

Osteocepba-
lus.

Tracbyceph-
alus.

EanidsB.

Haniila.

Rana (oxy-
rhyncha).

Rana (hexa-
dactyla).

Polypedates.

Figures of tliese, and iiiterinediate types of crauia will be fouud ia

Plates GS to 75.

The adaptive result attained by these changes in the cranial ossifica-

tion are two. Both in burrowing in the earth and in i»resenting a de-

fense against enemies, the top of the head is presented to the resisting

object. On being atacked, a Salieutian Batrachian always depresses

the muzzle and presents the top of the head to the enemy. The types

with well ossified crania have a great advantage over those iu which

the front is ineinl>ranous or cartilaginous, especially in the case of at-

tack from venomous snakes, stinging insects, etc. There is, however,

no definite distribution for the resi)ective types, either in time or space,

except that the genera with uuossitied ethmoid all belong to the South-

ern Hemisphere. Also, types with unossified frontoparietal bones pre-

dominate in the Australian and Neotropical realms, are unknown in

the Ethioi)ian, and rare in the Paleotropical. Types with exostosed

frontoparietals chiefly abound in the Neotropical realm, and occur

in the Nearctic and Palwarctic. Paleontologically, both exostosed

(Latonia) and membranous frontoparietals (Alytes) appear together iu

the Miocene brown-coal of Bonn, in Ehine-Prussia.

As regards the distribution of Salientia in North America, the follow-

ing general remarks may be made. The oasteru district, with its com-

paratively humid climate and abundant-water courses, is the home of

the genus Eana. For similar climatic reasons the middle and northern

parts of the Pacific region have several species of Rana. The eastern

region, the land of forests, possesses nearly all the species of Hyla. The

Pacific coast has but one, a fact due, perhaps, to its long dry season
.
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The arid regions of the Southwest furnish the greater variety of species

of Bufo, but one species inhabiting tbe eastern region. The Austrori-

parian resiou is the home of several small forms of HylithTe and Bu
fonidse. Tlie distribution of the Scapliiopidfe is chiefly in the dryer

regions of the West; three species are found in tbe Sonoran, while but
one occurs in the Pacific, and one in the eastern and Austroriparian

regions. Tbe distribution may be tabulated as follows:

Genera. Anstio-
ripariau R.

Eastern. Central. Sonoran. Pacific.

Bufo
Seaphiopus.
Chorophiliis
Hyla
A oris.

Hylodes
Syrrhophus
Rana

Totals

AGL0S3A.

The few members of this suborder liave the vertebrae opisthoccelous

and deprived of ribs ; the diapophyses of the third and fonrth vertebrte

are extremely elongate, and those of the sacral are strongly dilated and
confluent with the urost^ le. The third ceratobranchials are greatly

elongated.

In Pipa there are only seven presacral vertebne.

The frontoparietals are entirely ossified, and there arc true ossa

nasalia.

The sternal apparatus belongs to the arciferous type, though the

epicoracoid cartilages do not overlap.

ThelarvciB are provided with two spiracula, one on each side of the

body. (Boulenger).

There are two recent and one extinct families of this suborder, which

are defined as follows:

PIPID^.

No ribs; vertebriie opisthoccelous; urostyle simple, attached to a

single condyle. Coracoid and epicoracoid divergent, their connecting

arches not overlapping. No manubrium. Teeth none; sacral dia-

pophyses dilated.

The neotropical genus Pipa has the atlas confluent with the second

vertebra, so that there are but seven anterior to the sacrum. There are

distinct nasal bones, and the median septum of the ethmoid is partially

ossified. The prefrontals are completely in contact with each other and

with the frontoparietal. Frontoparietal completely ossified. Terminal

phalanges acute, simple. External metatarsals separated by a web.

(Plate 69, tigs. 1-2.)
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XENOriDJE.

No ribs; vertebrae opisthocoelous ; os ilinin attached to the ninth

A^ertebra only. Coracoids and epicoracoids well separated from those of

the opposite side. Teeth present j sacral diapophyses dilated.

One genus, Xeuopus, with three species in the regio ^thiopica. In

this the iiiterorbital ethmoid plate, though long, is not produced ante-

riorly, and is entirely' concealed by the frontoparietal. Fronto])arietal

strongly ossified, overhanging the con fluent prefrontals. The i^refroutal

does not always extend to it. The first two vertebrai are separate, but

the sacral and coccyx confluent. There are ossa nasalia above the

nares. Terminal phalanges acute, simple. External metatarsals sep-

arated by a web, (Plates 49, fig. 10 and 69, fig. 2.)

PAL^OBATRACHID.E.

No ribs ; os ilium attached to the diapophyses of the confluent ninth,

eighth, and seventh vertebriie, which form a disk; urostyle attached by

a double glenoid cavit3^ Frontopaiietal strongly ossified, not produced

farther than the separate prefrontals. External metatarsals probably

separated by a web.

The genus PakeohatracJins, Tsch., represented by several species in

the Miocene of Germany. The superior plate of the ethmoid was con-

cealed, and the atlas contiuent with the first vertebra, leaving but six

between the occiput and sacrum.*

Von Meyer describes the vertebra; of P. giganteus as procoelous, while

some of them are figured as opisthocoelous. Woltersdorftt states that

they are procoelous, A S])ecimen in the British Museum which I

examined has opisthocoelous vertebrae. It remains, therefore, a question

of interest whether this family belongs in the Aglossa. Woltersdortf,

who has studied it very carefully, refers it to the Arcifera, and to the

neighborhood of the Pelodytidse, although admitting various points of

resemblance to Xenopus. He describes nine species from various parts

of central Europe.

AECIEEEA.

In this tribe the extremes of the series are more diverse than in the

others, and depend on the following features :

(1) In that nearest the Aglossa the vertebrte are, like those of the

latter and of the Salamanders, concave posteriorly and convex ante-

riorly ; in the other extreme the reverse. These features are not as ir-

reconcilable as might at first sight appear, as the intervertebral spheres

do not become firmly attached to either centrum at maturity in some
individuals of Borhoroccvtes ijeronii^ Pelobates fuscus (Stannius), and
Cultripes provincialis (Duges). (2) Those with opisthocoelous vertebra)

*" Palseontographica, in, p. 147.

t Ueber fossile Fro&che msbes. das g. Palseobatraclius, Magdeburg, 1886.
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agree with the bulk of tbe tribe in possessing dilated sacral diapophy-

ses, whilst those at the other extreme exhibit them cylindrical. (3) A
few of the former j)ossess small ribs, and (4) the urostyle approaches

tbe normal condition of vertebrae in possessing one pair of trans-

verse processes
; (5) uiost of these, with the adjoining less extreme

forms, have a vertical or cat-like pupil. (0) Many of the same group

exhibit a degraded or obliterated auditory apparatus ; but this feature

is not uniformly coincident with tbe preceding ones. (7) The xijjhi-

sternum is formed of divergent limbs ; in the bulk of tlie tribe it is an

emarginate cartilaginous plate, and in the opposite extreme an osseous

style, as in tbe Eanidaj.

Of these features tbe first, third, fourth, and sixth are agreements

with or approximations to the structures of the same elements ol" the

Salamanders; the resemblances are borne out in the physiology of the

same types.

In the observed examples of the above types that is, of tbe Disco-

glossidie, Pelod^^tidiC, and Scapbiopodidie, the eggs are deposited in

small clusters (Pelodytes), a short thick loop (Pelobates), or in a series

with a slender, tough, thread-like attachment (Alytes). In the family

following that of tbe Pelobates, that is the New World tree-toads, the

eggs are, in the Old World 'species {Hyla arborea) deposited in globu-

lar masses, as among the Eanidte, but much smaller, while, in our

Eyla piclceringii the masses include but from four to ten eggs. In the

first-mentioned forms the male seizes tbe female in front of the thighs,

while in the remaining and major number of species, as well as in the

observed Firmisternia, she is seized around the axillte.

Additional peculiarities in the development of Alytes, Pelodytes,

Cultripes, and Pelobates are, that they spawn at two seasons instead

of one, and that their larv?e attain a larger size than those of other

Anura before completing their metamorphosis. This latter feature is,

however, repeated near the other end of the series—anaong those with

cylindrical i)elvic supports, in tbe genus Pseudis.

The occurrence of a xiphisternal style similar to that of tbe Rauidai may
be regarded as an indication of superiority not only in consideration

of this affinity, but as a greater degree of specialization and ossifica-

tion of the part. It appears, however, not merely among tbe most

raniform Arcifera, and among some with proccelous vertebrae, which

have the salamander-like mode of reproduction, but also among some

of the opistbocoelous species.

The only family features as above given which seem to have a func-

tional significance, are the- structure of the terminal phalanges as an

adaptation to arboreal life in tbe HylidiE and the increase of raptorial

power by the addition of another set of teeth in the Hemipbractidas.

Yet for tbe first-mentioned function other arrangements are employed

in other families.
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Tlie families of this suborder differ as follows :

L Kibs present (Discosi'lossoiclea Gill).

Vertebrie opisthoccel ; sacral diapophyses dilated ; steruum bit'arcate.

Discoglossidcu.

II. Ribs absent (sternnni uot deeply bifurcate). (Bufonoidea Gill).

A. No teeth (vertebra^ proc(Bl).

Diaxjopliyses of sacrum dilated Bufonidau

Diapopbyses of sacrum not dilated Dendroj)]ir!jn.iscidw.

AA. Maxillary teeth 0l]l3^

Vertebrte opisthoccel ; sacral diapophyses dilated ; urostjde distiuct.

Asterophrydidw.

Vertebrte procoel ; sacral diapophyses dilated ; urostyle distiuct; ungual

phalanges conic Felodytidw.

Vertebrai proccel ; sacral diapophyses dilated; ujostyle confluent with

sacrum ; ungual phalanges conic ScapMopkUe.

Vertebrae procosl ; sacral diapophyses dilated ; urostyle distinct; uugn;il

phalanges a curved claw with globular base Hylida'.

Vertebr;B procad; sacral diapophyses not dilated; tirostyle free ; ungual

phalanges conic^ sometimes transverse at apex Cystignathidw.

AAA. Maxillary and mandibular teeth j)reseut.

Sacral diapophyses dilated , .^. Amphignathodontidw.

Sacral diapophyses not dilated Hemiphractidw.

Of the above families, four are fouud witbiu the boundaries of the

Nearctic Eealm. These are the Bufouidte, Scaphiopidte, Hylidoe, and

in a very few representatives, the Cystignathidaj. Three of the families

are confined to the E^eotropical Eealm—the Dendrophryniscidte, the

AmphignathodontidiB, and the Hemiphractidte. The Hylidte belong-

to this fauna and the Australian, with a large representation in the

IsTeartic and a very small one in the Pakearctic Jiealms. It is totally

wanting from the Ethiopian. The Discoglossidte is European, with one

genus in ISTew Zealand. It is the only family well represented by ter-

tiary forms. The small family of the Asterophrydidaj are Palteotropical

and Australian, and the few Pelodytida^, Pal neotropical and Palaearc-

tic. The large family of the Cystiguathidai are Neotropical and Aus-

tralian only. The Bufonidse are cosmopolitau, and the ScaphiopidiT3

Nearctic and Pahiearctic. But the greater number of the Arcifera are

i!^eotropical.

We are at present acquainted with 501 species of this suborder,

which represent 84 generic types. They represent the families in the

following proportions and regions

:

Genera. Species.

5 8
4 6

3 4
4 7

16 ]89

1 1

3 8

35 174
14 102

Distributiou.

Discoglossidfe
Asterophrydidas
Pelotlytidse
SoaphiopidfB
Hylidaj

Amphignathodontidse
Hemiphraotidas
Cystignathidffi
BufonidfB

E. Pala?.arctica (Austndis).
R. Paheotiopica, Australis.
li. Pakeolropica, Pakiearctica.

E. Palajarctica, Nearctica.
(K. Palaiocropica) R. Palaearctica, Nearctica, Neo-
tiopica, Australis.

E. Neotropica.
R. Neotropica.
R. Neotropica, Australis.
Cosmopolite.
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The generic forms are all peculiar to their zoological regions, except

Hyla, found wherever its family occurs, and Borborocoetes, common to

Australia and the southern portion of South America.

The number of species so far known to inhabit these regions is as

follows

:

Regio Australia 55
E. Neotropica 363
K. Nearctica 28

Total 446

Iq two regious -... 1

446
R. Pakeartica 12
R. JEtliiopica u . 9
E. Palseotropica 50

Total 517
lu two regions 2

The small proportion of species occurring in the Old World, exclu-

sive of Australia, ii? evident, though they represent six families, while

those of the New World represent but six also.

The tribe Arcifera was first defined and its extent and distribution

indicated by the author in the Natural History Eeview, 1865, though

explained a year previously at a meeting of the Zoological Society of

London. The sternal feature characterizing it was noticed by Steet-

zeii, (Juvier, and others in isolated cases, but its general significance

not perceived. Duges (Kecherches, 64) attributes it to the tree-toads,

the toads, and the Bombiuator, Alytes, and Pelobates. In Stannius';s

Zootomie der Amphibien (73) it is assigned to tlie Aglossa and Bufo,

as distinguished from Eaiia and Cystignathus. The characters of the

last genus must have been taken from the Old World Cassina (formerly

called Cystignathus), as the structure in Cystignathus and its allies is

that of the true Arcifera.

DlSCOGLOSSlDJi:.*

Cope, Nat. Hist. Rev., 1865 (Jan.) ; Journ. Pliila. Ac, 1866, p. 74 ; Lataste,

Actes de la Soc. Linn, de Bordeaux, 1879, p. 277; Boulenger, Cat. Batr.

Sal. Brit. Mus., 1882, 444.

Vertebrae opisthocoel. t Diapophyses of sacrum dilated. Urostyle

with a basal diapophysis. Ribs present.| Bones of distal carpal series

all distinct. Sternum of two slender postero-exteriorly diverging fibro-

cartilaginous or cartilaginous styles.

In the known genera tongue is round, entire, and little or not at all

free behind. Males without vocal vesicle.

A marked peculiarity characterizes the larvae of this family. The
spiracle or branchial opening is situated on the median line below,

while in all other tongued Anura it is situated on the left side.

If we commence the series of the Arcifera with the great family of

the Cystignathidae, we will end it with the families Asterophrydidae

and Discoglossidae, which are perhaps equally connected witb that

which precedes them—the Scaphiopodidae. The former leads to Xen-

opus through Palaeobatrachus ; the latter, as far as our present knowl-

* Plate 78.
~^^~~~~~~~~

t Observed by Duges and Gervais in Alytes.

X Observed by Duges in Alytes and Bombiuator, and by Diini6iil in Discoglossus.



THE BATRACHIA. OF NORTH AMERICA. 257

edge indicates, finds its completest development in the extinct genus

'Latouia, established by Von Meyer on the L. seyfriedi from the Miocene

of Oeuiugeu, A species also occurs in the fresh-water deposits of San-

san {L. rugosa), whose salamander-like vertebrae have been noticed

by Gervais.* These animals, were nearly related to Discoglossus, and
had, like it, short posteriorly directed processes on the ribs, as in the

genus Salamandra. They were, however, much larger, had the fronto-

parietal bones completely ossified, and the whole of the cranium
roughened externally by a dermo-ossification. On this account the

genus has been compared with Ceratophrys, which belongs to the

family of Cystignathidse.

In the remaining and recent genera the structure of the sternum is

worthy of note. In old individuals of Discoglossus it is sometimes fibro-

cartilaginous, as in Pipa. The sternum, homologous with the sternum of

the Lacertilia, resembles the united hsema]3ophysial cartilages of the an-

terior ribs. In the genera in question t this part is divided nearly up
to the point of attachment to that preceding, each moiety being directed

outwards and backwards, and tapering into a lateral linea semilunaris.

Between these and the pubes there are in Discoglossus the usual three

pairs of lineas semilunares, connected on the median line by a strong

Linea all)a.

In Discoglossus the prefrontalia are strongly developed, being in

contact for most of their length, sometimes touching the fronto-

parietalia. In Alytes they are also in contact throughout, but are

transverse and do not reach the fronto-parietals ; the fontanelle is

larger, and the ribs without processes ; the whole animal is weaker.

In this genus, as well as the preceding, the pupil is a vertical slit;

elsewhere found in Hj^orhiua, Platyplectrum,. Limnomedusa, Pelody-

tidie and the ScaphiopidcTB. A species {A. tro8clielii)X has left its re-

mains in the Miocene Braunkohle along with Palteobatrachus. Bom-
binator is similar to Alytes in its osseous structure, except that the

prefrontalia are in contact anteriorly only, and that the sacrum pre-

sents but one condyle for the articulation of the coccyx, as is typical

of the Asterophrydidte and Aglossa. Along with Alytes and Xen-

opus it has true ossa nasalia, which bound the external nares exte-

riorl}^ thus explaining their anomalous position in Breviceps, where

they are inferior. In Bombiuator there is no cavum tympani or auricu-

lar ossicles, and the tubse Bustachii are rudimentary or wanting. This

character is said by Tschudi and Bruch not to be exceptionless in

adults, and that the tubae and tympanum are always present in the

young of both this genus and Pelobates. All European, except Lio-

* PalsBontologie Frangaise, p. 494.

\ Du_i;es lias given a figure of it in Bomhinator, PI. 3, fig. 24.

+ Cope, Joiu'ii. Acarl. Phila., 186G, p. 75. liana troschelii (Von Meyer, Palaeoutograpb-

iea, III, p. 138).

1951 —Bull. 34 11
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pelma, wbicli is from New Zealand. The toes are webbed in all the

genera, and the external metatarsals are separated.

Cepbalic iutegumeut iuvolved in cranial ossilicatiou, which, completes the o. o. frouto-

parietalia; two coccygeal cotyli aud diapophyses; ribs with posterior proc-

ess Latonia Von Meyer.

Cephalic integniueut free; a small frontoparietal foutanelle (sometimes apimrently

closed by the ethmoid); prefroutralia largely ia~coutact; two coccygeal co-

tyli ; ribs with posterior process
;
pupil round ; caviim tympani xjresent. No

jtarotoid glands Discoglossus Otth.

Cephalic integument free; a frontoparietal foutanelle; vomerine teeth present; two
coccygeal cotyli

;
pupil triangular ; no tympanum or Eustachian tubes (Bou-

lenger) Liopelma Steindachner.

Cephalic integumeiit free ; a frontoparietal fontanelle. Prefontalia in contact

throughout ; two coccygeal cotyli ; no rudimental digit; typanum and cavum
tympani distinct

;
pupil erect; parotoid glands present AlytesW&g)..

Cephalic integument free from cranium; a frontoparietal foutanelle; prefontalia in

contact anteriorly ; one coccygeal cotylus ; no inner digit developed; no tym-

panum or cavum tympani; Eustachian tube rudimental or wanting; paro-

toid glands none Bombinator Merrem.

All the characters of this family go to show that it is the nearest of

the Salientia to the original and now extinct type which formerly con-

nected that order with the Salamanders. These are, the presence of

ribs, the opisthoccel vertebra?, the distinctness of the carpal bones of

the distal row ; the inguinal grasp of the male in copula, and the fre-

quent presence of the cardinal veins.

BUFONIDJE.*

This is the only cosmopolitan family of Anura. It is chiefly repre-

sented by the genus Bufo, which exists in all the zoological realms ex-

cepting the Australian. The variations in structure are not so great

as in some other families. They are thus summarily reviewed by

Boulenger:

"The omosternum is generally absent; if present, it is reduced to a

narrow cartilage. The sternum is usually a cartilaginous plate, which

in a few cases is ossified along its center; in Engystomops there is a

well-defined bony style supporting a cartilaginous disk.

''The vertebrte are procoelous and without ribs. The diapophyses of

the sacral vertebrae are more or less dilated, but never to such a degree

as in the Pelobatidaj. The urostyle is attached to two condyles.

"A frontoparietal fontanalle is present in Myobatrachus Engystomops

Pseudophryne aud Epidalea ; f aud in a few species of Bufo the derm is

completely involved in the cranial ossification.

" In two genera the pupil is erect.

" The distal phalanges are simply obtuse or T-shaped.
" The Bufonidai include terrestrial, burrowing, thoroughly aquatic

(Nectes) and apparently arboreal (Nectophryne) types. Ehinophrynus
is a true ant- eater, as are several forms of Engystomidae."!

* Plate 78.

tThis genus is not admitted by Bonlonger.

|: Catalogue Batr. Sal. Brit. Mas., ii, cd. 188?, \>. 27\'.
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Otber cliaracters are: superior plate of the etluiioid completely ossi-

fied; very rarely prolonged anteriorly; usually covered by the com-

pletely ossified frontoparietals, or by these and the prefoutals together.

Ko pterygoideum. Tongue free, not retractile posteriorly.

In Otilophus and Phrynoidis* there are but eight vertebrae, the atlas

and second beingconfluent. In Nectes there are resemblances to the As-

terophrydida3. The prefoutals are narrow, divergent, in contact only

anteriorly ; the superior plate of the ethmoid is small, tranverse, not

entirely covered by the frontoparietals, which are but weakly ossified

medially, although embracing no fontanelle. In the other genera the

prefoutals are in contact with each other and with the fronto-parietals

throughout.

In none of the genera 7moi(?n to belong to the family is there a manu-
brium sterni. The xiphisternum is a slender weak cartilage in Pseudo-

phryne and Phryniscus and Bufo Icelaartii. In the other species the style

supporting the terminal disk is stronger, sometimes fibro cartilaginous:

m Bufo vulgaris and B. melanostictus it is broader and nearly bony, and

in Nectes subasper stvongest and broadest.

In Bufo lielaartU the terminal phalanges have a slight terminal trans-

verse extension.

Myobatrachus, Kotaden, and Pseudophryne the weakest and least

developed forms, are Australian; Eupemphix, Phrynoidis, Bufo, Pelta-

phryne, Otaspis, Oilotis, Crepidophryne, Cranophrynoand Ehinophryne

are Neotropical j Bufo and Nectopliryne, Ethiopian; P»ufo, ITearctic;

Bufo and Epidalea, Palsearctic; and Scutiger, Bufo, Nectes, and Necto-

phryne, Palseotropical.

The characters are the following:

I. Terminal pbalauges-'simple.

A. Two condyles for the iirostyle.

B. Tongue boimd in front, free behind.

*A frontoparietal fontanelle.

Ethmoid bone incomplete above ; sternum ossified on the middle

line ; ear perfectly developed
;
pupil erect.

Myohatrachus Schl.

Ethmoid bone complete ; fingers and toes free ; sternum a weak
cartilage Pseudophryne Fitz.

Ethmoid bone complete ; toes webbed , sternum distinct.

Epidalea Cope.
*''No frontoparietal fontanelle.

a. No vomerine teeth.

/3. Tympanic chamber present.

Toes free; tympanic drum not inclosed; sternum cu osseous

style Eupemphix Steiud.

*The raised orbital ridges of this genus do not constitute its essential character, as

formerly supposed, but rather the division of the neural spines and the wide separa-

tion of the lateral portions (they stand above the zygapophyses) throughout the ver-

tebral column. Perhaps the fusion of tbe atlas with the second vertebra is important

in the same connection. There is but one species at present known, P. aspcr.
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Toes webbed ; tympanic drum not iuclosed by boue ; steruum a

plate B iifo Laur.

Toes webbed; tympauic drum iuclosed with ossilicatiou.

Otaspis Cope.

Toes webbed ; nostrils directed upwards Nectes Bleeker.

ffl3. Tympanic chamber wanting.

Cranial derm free ; digits webbed 0??of is Cope.

Cranial derm free ; digits not distinct, inclosed in a common in-

tegument Crcpidoplivyne *Cope.

Cranial derm ossified ; toes webbed .Cranoplwyue tCope.

aa. Vomerine teeth present.

Sternum rudimentary ; toes webbed Notaden tGunlh.

BB. Tongue bauud or retractile posteriorly ; slightly free anteriorly.

Sternum rudimentary
;
pupil erect ..llhinoplirijnus Dam. & Bibr.

AA. One condyle for the urostyle.

Pupil vertical ; no vomerine teetb ; toes free ; a sternal style.

ScutUjer Theob.

II. Terminal phalanges T-shaped.

Fingers and toes irore or less webbed ;
the tipsdilatediutodisks

;

sternum cartilaginous..^ Ncctophriine Buch. & Peters.

The distribution of tbese genera is as follows :

a

<

o . o • '3.

o

1

4
4

1

4'^xdo 33
1

10 9 25

1

1

1

1

1

1

1

1 3

Total 6 41 10 10 5 30

BCFO Laureuti.

Syn. Kept., p. 25 ; Wagl., Syst. Amph., p. 206 ; Tschudi, Batr., p. 88 ; Dum.

«& Bibr., VIII, p. 662 ; Giiuth., Cat., p. 55; Nat. Hist. Rev., 1865, p. 102.

Oxyrhijnclms Spix, Spec. Nov. Test. Ran., p. 49 ; Espada, Viaj. Pacif., Vert., p. 170.

Otiloplms Cuv., R. A. ;
Tschudi, Batr., p. 89 ; Glinth., Cat., p. 69 ; Cope, I. c.

Hylap^esia sp. Boie, Isis, 1827, p. 294.

Chaunus sp. Wagl., Isis., 1828, p. 744.

Pliryne (Oken) Fitz. Syst. Reptil., i, p. 32.

Chilophryuc Fitz. /. c. ; Cope, Proc. Ac. Phila., 1862, p. 357.

Phrynoidis Fitz. I. c; Cope, I. c, and Nat. Hist. Rev., 1865, p. 102, pars.

Anaxyrus Tschudi, Faun. Per., ITerp., p. 78.

Sclmmaderma Smith, 111. S. Afr., Rept., App., p. 23; Giiuth., I. c, p. 138; Cope, I. c.

*Crepidlus Cope preoccupied. iCrauojisis Cope preoccupied.

tThis genus may have a cranial fonlanolle. The skull has not been examined.
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Adenomas Cope, Proc. Ac. Phila., 1860, p. 371.

liha-ho Cope, eod. loc, 1S62, p. 357, and Nat. Hist. Rev., 18G5, p. 102.

Jitdoniu Stoliczka, Proc. As. Soc., 1870, j). 152.

BromopUcirus Camerano, Atti. Ace. Tor., xiv, 1879, p. 882.

Vupil horizontal. Tongue elliptic or pyriform, entire and free behind.

Vomerine teeth none. Tymijanum distinct or hidden. Fingers free;

toes more or less webbed, the tips simple or dilated into small disks.

Oater metatarsals united. Omosternum generally missing; if present,

cartilaginous; sternum, a cartilaginous plate, sometimes more or less

ossified along the median line. Diapophyses of sacral vertebra more

or less dilated. Terminal phalanges obtuse or triangular.

In the Proceedings of the Philadelphia Academy for 1854 Dr. Charles

Girard gave a synopsis of the North American species of this genus,

which embraces thirteen specific names. Eight of these are recognized

in the present work, and two others as subspecies. In 1886 the writer

gave a synopsis of the species in the Proceedings of the American

Philosophical Society, the result of the study of which Las been incor-

porated into the present volume.

I. Head without bony crests above.

a. luterorbital space wider than eyelid.

Parotoi'd glands small, as wide as long, not wider than head ; legs longer,

end of tarsus reaching to from front of orbit to end of ninzzle ; meta-

tarsal tubercles insignificant B. punctatus.

Parotoid glands large, long, spreading posteriorly, much wider than head
;

legs short, end of tarsus to tympanum; metatarsal tubercles insig-

nificant B. debilis.

aa. luterorbital space narrower than eyelid.

Parotoid gland oval ; metatarsal tubercles insignificant; a large gland

on tibia ; size larger B. columbiensis.

Parotoid gland oval ; both metatarsal tubercles with cutting edges, the

internal very large; muzzle very short; no large gland on tibia;

size smaller __ B. compaciilis.

II. Head with bony crests above.

1. luterorbital space wider than eyelid.

A strong postfrontal crest ; superciliaries divergent backwards
;
parotoid

gland narrow and elongate, descending towards axiUa ; large glands

on thigh and on tibia ; head four times in the length ; metatarsal tub-

ercles small B. alvarins.

2. luterorbital space narrower than eyelid.

a. No postorbital ridges.

Superciliary crests parallel ; tympanum distinct ; two cutting metatarsal

tubercles ; femur largely free B. hem \opli rijs.

aa. Postorbital ridges present.

Two large cutting metatarsal processes; superciliary crests very diver-

gent and distinct posteriorly, confounded in a nasal boss anteriorly

;

spots very large B. cognafits.

One smaller metatarsal crest; superciliary crests not incurved and trans-

verse posteriorly; parotoid glands narrow, uot descending behind

tympanum ; large B. lentiginosus.

One smaller metatarsal tubercle; superciliary crests incurved posteriorly

so as to be transverse; a supratympanic crest; parotoid gland de-

scending on sides to inferior x^art of tympanum B. quercicus^
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Of the species above deflued, tlie B. columbiensis and the B. lenU(ji-

nosus are the ouly ones which display aiij^ great variability, t!ie hitter

having four well-defined subspecies. They are also naturally the

species which present affinities to other species. Thus the B. lentigi-

nosus sometimes approximates, without becoming' confused with, the B.

cognatiis, iind the latter in turn varies towards the B. compactilis.

BUFO PUNCTATUS B. &. G.

Proceed. Ac. Phila., 1852, p. 173; Baird, U. S. Mex. Bound. Snrv., vol.ii,

Rept. p. 25, Plate xxxix ; figs. 5-7 (not good), 1859.

Bufo leldingn Yarrow, Proceed. U. S. Nat. Mus., 1882, p. 441.

The head is wide and flat, and enters the total length three and a third

times. The width at the posterior borders of the tympana exceeds the

length by the diameter of the eyelid. The latter is about four-fifths

the very flat interorbital region. The ouly cranial ridge is the vertical

one which extends from between the eyelid and the parotoid gland

along the front of the tympanic membraue. The latter is very distinct

and is nearly round, and is just half the long diameter o^ the eye. The
prefrontal bones are rather prominent at the canthus rostralis, and are

roughened with raised points. The end of the muzzle is strongly convex

in profile, its extremity overlapping the premaxillary border. The
nostril is nearer the extremity than it is to the orbit. The granular

roughening is present on the extremity of the nose, on the posterior

part of the vertex, on the eyelid, the pretympanic ridge, and on the par-

otoid gland. The tongue is narrow and subcyliudrical, and the choanee

are large and anterior.

The parotoid glands are subtriangular to round in outline, and are as

wide as or wider than long. The warts of the dorsal integument are

quite small, and stand nearer together on the sides than on the median
region. The derm of the inferior surfaces is not roughened nor granu-

lar, except for a short space on the gular region, but is more or less dis-

tinctly areolate. The external surface of the arm and of the tarsus and
hind foot and of the entire sole is spinulose ; on the superior surface

of the tibia the spinulose tubercles are mingled with larger tubercles.

When the posterior limb is extended the end of the tarsus reaches the

anterior border of the orbit, and from that point in a few instances to

the end of the muzzle. The first finger is longer than the second. The
posterior foot is rather small, and the web is deeply emarginate to

opposite the middle of the first (fourth) plalange of the fourth toe. All

the toes have a narrow dermal margin to their extremities. Subdigital

tubercles not large, single. The two metatarsal tubercles are distinct,

the internal quite narrow, and with prominent obtuse extremity ; the

external rounded, and not presenting a free edge.

In large specimens from Lower California tlie tubercles ar^ coarser,

and the granular rugosities of the head smoothed off. There is a trace
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of raised border to as far as above and behind the tympanic membrane,

thus imitating faintly tlie B. lentiginosiis americanus.

Fig. 60. Bufo punclatus. No. 5305. Cape Saint Lucas
; \.

Measurements of No. 2618.

M.
Length of head and body - 052

Leugth of head to posterior edge of tympana 0115

Width of head at posterior edge of tympana . 019

Length of fore limb 027

Length of posterior limb : 060

Length of tibia 019

Leugth of tarsus Oil

Length of remainder of foot 018

This species is of rather variable coloration. The tj^pe (No. 2G18) is

a uniform light brown above and yellowish-white below. In two other

specimens from the same locality the dorsal tubercles are pile, with a

dark ring at the base. The latter is the prevalent coloration, for while

there are six specimens which show it, there is only one other of the

uniform brown tint. Specimens from Cape St. Lucas have red warts,

with a black ring at the base, and have the ground color of the sides

black besides. The hinder extremities have large blackish blotches, in-

closing tubercles which are pink. There is also a black spot on the

eyelid, one below the canthus rostralis running longitudinally, and one

which extends below and sometimes behind the tympanum.

This is one of our best marked species. Its distribution extends fioni

western Texas from as far north as Fort Concho, and along both sides of

the boundary line between the United States and Mexico, to the Pacific

ocean. It is found as far south as San Antonio, in Texas (Marnock),

and in Lower California to the extremity of the peninsula (Xantus), and

in Mexico to Guanajuato (Duges).

The paired gland-like ridges on the back, represented in the figure of

this species in the Eeport of the United States and Mexican Boundary

Survey, are merely the projections caused by the dorsal and sacral dia-

pophyses, somewhat exaggerated.
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Bufo punctatas Baircl.

ItESERVE SERIES.

Catalogue No of
iiuiubor. spoo.

2618 3
2017 1

2315 2
2034
2613
8108
2614
4103
12601 11

12069
12070 5

10196 1

12060 3

5305 5

Locality.

San Pedro, Tex
Castauuelas.'Mexico
Ringgold Barracks, Tox.
Sonera
Rio San Pedro, N. Mex .

.

Arizona
New Mexico
Upper California Region
La Paz, L.Cal

do
, do
White River CaCon, Ariz
La Paz, L.Cal
Cape Saint Lucas, L.Cal.

AVlien
collected.

1871

1882
1882
1882
1879
1882

From -whom received.

Lieut. B. Couch, U. S. A. ..

A. Schott
...do ,

Dr. S. AV. Woodhouse ....

F.Bischoff ,

A. Schott
H. B. Mollhausen
L.Belding

do
do

Dr. R. T.Bnrr... '..

L.Belding
John Xantus

Nature of
specimen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

BUFO DEBILIS Girard.

Proceed. Ac. Phila., 1854, 87; Baird, U. S. Mex. Bound. Surv., ii, Reptil., p.

27; Bouleiiger, Cat. Batr. Sal. Brit. Mus , 2 ed., 1882, p. 289.

Bitfo insidior Girard, Proced. Ac. Phila., 1854,88; Baird, U.S. Mex. Bound. Surv., ii,

Reptil., p. 26, PI. XLi, figs. 13-18.

7 6

Fm. 01. Bvfo debilis. No. 2620. Chihuahua, Mex.; #.

This species of toad is nearly related to the B, punctatus and agrees

with it in most respects. The form of the head and the characters of

the skin are quite the same; so is the form of the posterior foot. The
differences are well marked, and are as follows : The length of the head

is contained in the total more than four times. The first finger is shorter

than the second. The hind leg is shorter, the end of the tarsus only

reaching the posterior border of the tympanum when the leg is extended.

The form and dimensions of the parotoid gland are very different. The

gland is very large, extending jiosteriorly to an acuminate extremity

which is a little beyond above the axilla. The superior borders of the

glands are divergent, so that the total width at their apices is one and

one-half times the width of the head at the tympana. The inferior out-

line presents the apex of a very obtuse angle downwards at a point

posterior to the tympanic drum and on a level with its inferior border.

The inferior surfaces are more distinctly granular than in the B, puno-

tahis. Metatarsal tubercles insignificant; the internal, subconic.
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Meaaurcmoiits of No. 2G23.

Length of head aud body 040

Length of head to posterior edges of tympana 008

Width of head at x>osterior edges of tympana 013

Length of fore ] imh from axlDa 020

Length of posterior from groin 040

Length of tibia 012

Len gth of tarsus 009

Length of remainder of foot 014

The average size is less than that of the B. punctatus.

The color of the Bitfo debilis is a light ash. The small tubercles are

generally bhick, and are without the reel or yellow centers seen in the

B. punctatus. The limbs have narrow black cross-bands, or rather

wide incomx)lete black bands, with the pale center so large as to leave

only the black borders. The eyelids and parotoids are crossed by simi-

lar black lines. Below and concealed surfaces unspotted.

The range of this species is much like that of the B. punctatus, but

it extends further east, Mr. Isaac found it on the upper Wichita in

Texas, and Mr. W. Taylor at San Diego in southwest Texas. It occurs

westward through northern Mexico and the southwest territories to

Guaymas, on the Gulf of California, It has not yet been found in

Lower California. It was originally brought from the valley of Mexico,

and the Smithsonian Institution subsequently received it from Mazat-

lan. Baird reports it from the lower Eio Grande. It is probably diag-

nostic of the Sonoran region.

Bufo dehilis Gii-ard.

RESERVE SERIES.

Catalogue No. of
number. spec.

2624 1

2020 2

2621 6
2627 1

5381 1

2019 7

Locality.

Delaware Creek
Cliihuabiia, Mexico .

Matamoros, Mexico .

M.atamoro.'!, Mexico .

(?)

Brazos River, Texas

When
collected.

From whom received.

Dr. Thomas Webb ....

Lieut. B. Couch, U. S. A
Lieut. B. Conch, TJ. S. A
R. Kennicott
Dr. B. F. Shumard

Nature of
specimen.

Alcoliolic.
Do.
Do.
Do.
Do.
Do.

BUFO ALVARIUS Girard.

Baird's Reptilia U. S. Mex. Bound. Snrv., ii, p. 26, PI. xvi, figs. 1-6.

This very distinct species is as yet known from a single specimen,

which is preserved in the ISTational Museum. It has a general relation-

shiji to the B. punctatus, and also to the Cuban Peltaphryne peltacepliala

of Cuba. In its large size it equals the B. marinus.

Head short and wide; muzzle obtuse and vertical in profile, not pro-

jecting beyond upi)er lip ; nares terminal lateral, the canthus rostralis

formiug a convex line from nares to the orbit. Front wide, superciliary

ridges obsolete at anterior third of orbit, moderatelv elevated behind
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this point, and forming a regular curve with the i^ostorbital ridge. No
braucli crests. A very short robust supratynipanic crest, a short narrow

precrbital crest. Tympanic disk large, round, its diameter three-fourths

the length of the eye-fissure. Tongue elongate-obovate ; truncate poste-

riorly. Border of eyelids thickened, presenting an angle at each ex-

tremity, anterior and posterior.

Fig. 62. Bitfo alvarius. No. 2572. Fort Yuma, Cal.
; J.

Measurements.

M.

Length of head and bofly 165

Length of head including tympana 036

Width of head, iuchiding tympana 060

Length of fore Jimb from axilla 078

Length of fore-foot 034

Length of hind leg 051

Length of tibia 053

Length of tarsus 033

Length of rest of foot •. „ .053

Parotoid gland a long oval, with parallel sides, descending from the

usual commencement above the tympanum to a position above the pos-

terior edge of the humerus, and nearly on a level with the posterior

border of the memhranum tympani. Dorsal integument with rather

sparse small tubercles. A huge oval gland on the superior face of the
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tliiglj,;ui(l auotlier larger one extending almost tbe entire length of the

superior edge of the tibia. A prominent round wart directly posterior

to the rictus oris, preceded by two or three smaller ones. Inferior sur-

faces areolate, most closely posteriorly.

Fingers short, first and third equal, fourth shortest. Second (first)

fiugcr with a very large tubercle at the base of the proximal end of the

second phalange 5 a smaller one in the same position on the second.

The usual two large palmar tubercles ; distal to which the entire palm

is covered with closely placed tubercles. Toes webbed to the extremi-

ties, but the web scalloped, so that the edge between the third and

fourth toes is opposite the extremity of the first phalange (from meta-

tarsal). Sole with a pavement of rather small warts, a single rather

larger one below the proximal extremity' of each phalange excepting

the distal ones. External metatarsal tubercle large, little defined ; the

internal small, oval, and with free coni-cal extremity. Its inner edge is •

close to a free dermal margin, which extends from the edge of the first

toe and turns forwards on the tarsus and is lost distad to its middle.

When the hind leg is extended the heel reaches the middle of the tym-

panum and the end of the tarsus reaches the extremity of the muzzle.

Tlie length of the head is considerably less than its width, and enters

the total length nearly four times ; or, measuring from the supraoccip-

ital line, four and a half times.

The color of the specimen is probably somewhat paler than normal

from the eii'ect of the alcohol. Girard states the fresh color to have

been " uniformly dark green." At present it is light brown, and below

whitish, with a fcnv i^ale spots on the thoracic and gular regions.

Thighs uniform light brown behind.

The figure of this species given by Baird, as above cited, is good,

except that the parotoid gland is represented as too wide. This gland

in this species is quite peculiar in its form and position.

No. 2572 ; one spec. 5 Fort Yuma, Cal, ; A. Schott.

BUFO COLUMBIENSIS Bd. & Gird.

Bufo coluiiibiensis Baird & Girard, Proc. Ac. Phila., 1853, p. 378 ; Girard, I. c, p. 77,

PL 5, fig. 4-9; Cope, Clieck List Batr. Rept. N. Amer., 187-5, p. 29.

Bufo horcas Baird & Girard, Proc. Ac. Pliila., 1852, p. 174 ; Girard, U. S. Expl. Exped.,

Herp., p. 74, PL 6, fig. 4-9; Boulenger, Cat. Batr. Sal. Brit. Mus., p. 296, fig.

Bufo lialojyhUa Baird & Girard, Proc. Ac. Phila., 1853, p. 301 ; Girard, Proc. Ac.

PhiLi., 1854, p. 87, and U. S, Mex. Bound. Surv., 11, p. 26, PL 41, fig. 7-12
; Boulen-

ger, Cat. Batr. SaL Brit. Mus., 1882, p. 295, fig.

Bufo ehilensis, x^art, Giiutli., Cat. Batr. SaL Brit. Mas., 1868, p. 57.

Bufo microscajphus Cope, Proceed. Ac. Pbila., 18G6, p. 301 ; Report U. S. G. G. Expl. W.
of lOOtli Mer., G. M. Wheeler, v. p. 522.

Bufopicfus Cope, Report U. S. G. G. Expl. W. of lOOtli Mer., v., p. 522, PL xxv fig. 4-5.

This is a variable species, so much so as to present the appearance of

including a number of subspecies. But these intergrade in so many
specimens that I can not maintain them as distinct, and I shall use

the term variety as more applicable to their case.
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The head is short aud wide, and its length varies so as to enter from
four to four aud a half times in the total length. The extended hind
leg brings the heel to the posterior lower or middle of the orbit. The
muzzle viewed from above is rounded, aud in profile is truncate, and
not projecting beyond the premaxillary border. It is shorter than the

length of the orbit, and the nostrils are terminal. The tongue is flat

and thin, and is a long oval in outline. The membranum tymiiani is

quite distinct, and is subround. Its diameter is a little less than half

the length of the eye slit. The parotoid gland varies in form from
nearly round to a moderately elougate-oval; in either case it has an
anterior prolongation to the border of the orbit. The glands of the in-

tegument of the upper surfaces vary from moderate to large size.

They are smaller on the sides and on the limbs, excepting a large

oval one on the superior face of the tibia. The inferior surfaces are

coarsely areolated, with a few more distinct tubercles posteriorly.

There is an infolded ridge on the inner edge of the tarsus. The pos-

terior foot varies in relative width in different individuals and locali-

ties. In northern specimens the sole is wider, and the palmatiou

extends to the ends of the toes. It is emarginated, so that the edge is

¥ig. Qd.—Bufo columMensis colmnhionsis. No. 1151G. Kowaldn Valley, "W. T.
; {.

Measnrcinents of No. 328.

Length of Lead and body
Length of head to j)Osterior edge of membranum tympani
AVidth of head at j)Osterior edge of membranum tympani ,

Lengtli of fore limb

Length of posterior limb „

Length of tibia ,

Length of tarsus

Length of remainder of foot ^

M.

.124

.021

.034

.061

.116

.039

.024

.045
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opposite the middle of tlie third phalange of the fourth toe, counting

from the end. In tbe extreme southern form the web does not extend

to the extremities of the digits, but leaves tbree phalanges of the fourth

toe absolutely free. It is notched to a point a little proximal to the

distal end of the fourth (first) phalange. Between tbese extremes of

palmatiou (represented by specimens 328 and 2581) all the intermediate

conditions may be found. The internal metatarsal tubercle is small

and narrow, with subconical extremity; the external is a low but rather

wide tuberosity. The first finger is longer than the second.

The northern forms are sometimes of a uniform olive-brown above,

with a pale vertebral line, and with the abdomen indistinctly spotted.

Sometimes the uniform brown extends for a short distance on each side

of the pale A^ertebral line, exterior to which the surface has large brown
spots on a light olive ground. In the southern forms the ground color

is light brown or olive, or even clay color, with an irregular brown band

on each side of the light vertebral line. On each side are large dark

brown spots with a reddish wart for a center. Spots on the posterior

legs like those on the back. Below unspotted.

4 7
Fig. Gi.—Bufo columbiensis halophilus (from Baird, TJ. S. and Mexican Bound Survey) ; 1,

The northern and southern varieties may be thus defined in extreme

forms

:

Head 4.5 times in leugth; web extending to tips of toes, bnt deeply emargiuate;

parotoid gland more elongate ; colors dark ; size large B. c, columbiensis.

Head 4 times in length ; webs more deeply notched, and leaving tbree phalanges of

fourth toe free
;
parotoid shorter ; colors light; size smaller B.c.halophilns.

There are, however, as many specimens which are intermediate between

these extremes as there are specimens of the latter. These represent

the Bnfo mieroscaplius Co])e. The specimens of the middle and south-

ern Rocky Mountain region are referable to it, as well as many from
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Oregon and California. I think B. pictiis is the young of this form. To
the typical B. columUensisholong^o^. 328, 2577, 2579, 4975, 9950, 10920,

and 11510. To the intermediate type belong 9630, 8093, 11500, 11922,

and 11923. To the halophilus type may be referred Nos. 2581, 9405,

11535, 11921, and 11922. No. 11505 is intermediate in the form of the

parotoids, and the web is deeply excavated, bat the free portion of the

toes are widely margined. A complete series of the forms of the paro-

toid may be traced, beginning with the short type of halophilus, No.

2581, through 13608, 11505, 11535, to 11923 of the elongate form.

In Nos. 4975 and 9950 there are distinct traces of superciliary cranial

ridges. They are perfectly straight, and there is no indication of post-

orbital ri Iges. There are four specimens under 4975, and they are from

Chilowyuck, Wash. Ter. The locality of the other specimen is unfortu-

nately unknown, The same character is seen in the type of B. micro-

scaplms, according to my description, which is given below. The sijeci-

meu is unfortunately inaccessible to me at present.

" Upper surface of head nearly plane upon its middle region ; orbits

bordered by a low and rounded off ridge; its skin being thin and ad-

hering to the skull. Parotoids well developed and subreniform. Eyes

and tympanum -rather large. Tongue elongated, broadest posteriorly.

Upper jaw emarginated. Two large carpal callosities. A membra-

nous fold at the inner lower edge of the tarsus. Toes palmated; two

metatarsal tubercles. Palms and soles coarsely granular. Upper sur-

face of body exhibiting numerous glandular tubercles ; large pustular

swelling upon the thighs. Color uniformly dark green."

I also add a copy of my description of the young, under the name of

B. pictus, as it embraces some peculiar characters, probably due to im-

maturity

:

" Palmar and solar tubercles well developed, the larger or inner one

of the latter not bearing a cutting edge. Cranium plane above; the

muzzle produced, rather narrowed, and vertically truncate. Memhramim
tympani very small, externally invisible ; ostia pharyngea exceedingly

minute. Tongue large, oval, extensively free. Parotoids superior,

broadly oval in form. Upper surfaces covered with large tubercles;

inferior surfaces areolate. Limbs stout, especially the tarsus, which

bears a longitudinal fold. The heel reaches to the middle of the par-

otoid gland, and the toes are only webbed at the base." The palmar

and solar tubercles are yellow, and the warts of the body tipped with

red; size small.

There is a direct relation between the climatic conditions of the regions

and tbe forms of this species which inhabit them. It is well known that

the degree of humidity of the Pacific region increases rapidly as we pass

from south to north. The southern part of the region inhabited by
this toad is quite arid, and the opportunity for aquatic life must be

limited. Accordingly the natatory web of the hinder foot is reduced.

In the specimens from the rainy north the web is much larger and the

colors arc darker. This increase of pigment is confirmatory of J. A.
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AUeu's liypothesis, based on observations made on mammalia and birds,

that dark pigment increases witli increase of liumidity.

In its eastern distribution this species is not linown to jjass tlie limits

of tlie Rocky Mountains. Capt. Charles Beudire, U. S. Army, has sent

it from Fort Walla Walla, Wash. Ter., and I took it at Atlanta, Idaho,

the most eastern locality known. It is abundant throughout the entire

lake region of Oregon.

It is especially numerous at Klamath Lake, where it covers the ba-

saltic blocks which lie partially in the water, concealed by theTyphtTe,

which grow from the bottom. They accumulate there in large piles,

sometimes as large as a bushel measure, and afford abundant food for the

EutiTBuiie, which are scarcely less abundant. I saw one specimen of this

toad as large as the average Bufo marinus of Brazil, and a specimen

seen at Warner's Lake, Oregon, was but little smaller.

Bufo colwmhieiisis Baird.

RESERVE SERIES.

Catalogue No. of
number. spec.

2579 1

4104 6

497.5 5

2028 1

4792 1
- 2577 1

2574 10
2590 1

2581 1

2586 2

258S 2
2585 1

2581 1

9465 6

8691 1

8678 10

8696 1

8095 1

8681 10
11941 1

13608 2

9941 1

11535 1

11921 1

11922
11942 8
7016 1

11953 12
11505 1

9036 o

11923 1

9950 1
11516 1

• 10920 2

8655 1

11500 2

11742 1

8506 6
2573 1

11.519 1

6278 5

7144 2
11946 7

2578 1

4568 12
4194 2

13793 1

13794 1

Localitj'.

Medicine Bow Creek. .

.

Columbia River, Oreg .

Chilowyuck Lake, Orej!

Fort Umi)qua, Oreg . . .

.

Simajimoo Jiay, Wash..
ShoalwaterBay, Oreg .

.

Eape Flattery, Wash...
Monterey, Cal
San Diego, Cal

do
Benicia, Cal
San Diego, Cal
Presidio, Cal

Fort Teion, Cal
Santa Baibara, Cal

do
Liike Tahoe, Cal
Virginia City, Nev .

.

Lake Tahoe, Cal -

Des Chutes River, Oreg
San Diego, Cal
Shoslione Lalie
(?)

Monterey, Cal
Northern boundary
Oregon.
Simahmoo Bay, Wash . .

.

Fort Tejon, Cal
Fort Walla Walla, Wash.
South Park, Colo
Northern boundary
Iowa
Kewakin Tallev .

Fort Walla Waila, Wash.
Utah..
Camp Bldwell, Cal
Upper Humboldt Valley.
Crittenden, Aiiz.

Shoalwater Bay, Wash .

.

Clark's Forks, Kootenay
River.

Fort Crook, Cal
Bidwell. Cal
Upper Pit River, Cal
Fort Tejon, Cal
Fort Bndger, Utah
Baii'd, Shasta Countv,

Cal.
do

AVhen
collected.

1874
1878

1874

1878
1881

1878
1867

1884

1884

From whom received.

Dr. W. A . Hammond
H. B. Mollhausen
Dr. C. B. K. Keunerly . .

.

Dr. E.Vollum, U.S.A...
Dr. C.B. R.Kennerly . .

Di'. J. G. Cooper

July—,1875
July— 1875

1876 .

1875 I

Aug.—,1876
1878

A.S.Taylor
Dr. J. L. Lo Conto
Dr. Thoma.s Webb
Dr. J. L. Le Coute
Dr. Thomas Webb
Lieut. AV. P. Trowbridge
U. S. A.

J. Xantus
H. W. Henshaw

.(io

... do
William Seekels

H. W. Henshaw
do

C.R.Orcutt
Dr. Curtis
(?)

Jordan
Dr. E. Coucs
H.W. Henshaw.
C. B. R. Keiiuerly
John Xantus
Capt. Charles Bendire .

.

J. T. Eothrock
Dr.E.Coues
R. Kennicott
H. W. Henshaw
Capt. Charles Bendire .

.

Dr. H.C. Yarrow
H. W. Henshaw
Robert Ridgway
J. M. Rutter . .

.'

Dr. J. G. Cooper
(?)

C. B. R. Kennerly

D. F. Parkinson
H.W. Henshaw.
J. S. Newberry..
J. De Vesey
C. Drexler
C. H. Townsend

.

do

Nature of
specimen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.

Do.
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BUFO COMPACTILIS Wiegm.

, ;- /, p. 661; Peters, Mon. Berl. Ac, 1863, p. 89, aud 1873, p. 624;'

ilenger, Cat. Batr. Sal. Brit- Mns., p. 302.

SMS Girard, Proceed. Ac. Pbila., 1854, p. 86, aiidU. S. Mex. Boimd. Surv. ii,

, PI. 40,%. 5-10.

'.'i oinahis Glinth., Cat. Batr. Sal. Brit. Mns., 1868, p.^57.

f ' cyii/^'ons Bocourt, Bull. Soc. Pliilora, (7), i, p. 187.

' .noplectrus anomahts Camerano, Atti. Ace. Tor., xiv, p. 882.

Head moderate ; its upper surface smooth aud even, else showing

slight traces of superciliary ridges. Suout much shorter thau length of

orbit, subtruucated aud rounded ; nostrils subtermiual. Mouth large;

upper jaw slightly emarginated. Tongue more widely oval thau usual

in the genus ; flat ; free posteriorly for the fonrth of its length. A sub-

gular vocal bladder iu the male sex. Tympanum distinct, of medium
size. Parotoids one-half length of eye-fissure, rather small, oval, not

reaching orbit. Limbs of moderate development, end of tarsus reacii-

iug tympanum. First finger much longer than the second, which is

equal to the fourth. A large subcircular carpal disk. Toes semi[)al-

mated, leaving two and a half phalanges of the fourth toe free. Two
metatarsal spade-shaped processes, the innermost being much the

largest, both furnished with a black cutting edge. Inner lower edge of

the tarsus acute, not incurved. Skin above covered with numerous aud

closely placed papillre of moderate development, and indistinctly aie-

olated beneath ; no large gland on tibia. Color above greenish-brown,

with or without a few brown spots ; no dorsal lighter vitta or streak.

Beneath greenish or yellowish-white, unicolor.

Fig. 65. Bu/o compactills. No. 2608. Einggold Barracks, Tex. ; \.

Measurements of No. 2627.

jyr.

Length of bead aud body 072

Length of head to posterior edges of membrauum tympaui - - . 016

Width of head at posterior edges of membranum tympaui 024

Length of anterior limb from axilla - •
038

Length of x^osterior limb from groin 066

Length of tibia 025

Length of tarsus 015

Length of rest of foot 02o



THE BATKACHIA OF NORTH AMERICA. 273

The above measurements of the posterior leg show that tlie greater

part of the femur is embraced ia the integument of the body.

This toad has very much the appearance of one of the Scaphiopidoe,

and it is not unlikely that its habits are, like theirs, subterranean.

The specimen figured as Bufo speciosus by Baird in the Eeport of the

Mexican Boundary Survey (No. 2611), from Pesquiera, in Nuevo Leon
is not typical of the B. conipactilis. It has feeble traces of the crania

crests of the Bufo cognatus, and some large brown dorsal spots not found

in other specimens. Three specimens from Kansas (3994) possess sirnilar

rudimental crests, and a fiftli specimen of the same character was sent

me from the Wichita Eiver, in central northern Texas, by Jacob Boll.

These specimens foresliadow the characters of the Bvfo cognatus, while

not approaching it in the development of the cranial crests. In the

Dallas specimen the dorsal spots are of medium size, while in those

from Kansas they are very small or wanting. I suspect that the cranial

characters belong to a race which ranges farther north than the true

Bufo compactiUs, which may at some time be regarded as a subspecies,

under the name of B. compactilis speciosus. The true B. compactilis

occurs in southwestern Texas, and ranges as for south in Mexico as

the Isthmus of Tehuantepec.

Bufo compactilis Wiegm.

KESEKVE SEEIES.

Catalogue
number.

No. of
spec.

2652
2654
2G12

2609
2627

2610

2608
1U94
2627
4094
4964

Locality.
When

collected.

Indianola,Tex
Eucinella ,

Between Salado River
andCamargo.

Point Isabel
Fort Bliss, N.Mex

Pesqnieria Grande, N.
j

Leon.
Brownsville, Tex

Ringgold Barracks, Tex.
Texas ,

Matamoros, Mexico
Kansas ,

Pecos Eiver, Texas ....

From whom received.

Capt. John Pope, L". S. A.
Dr. Thomas Webb
A . Schott

G. Wurdemann
Dr. S. W. Ciawford, U. S
A.

Lieut. B. Couch, U.S.A..

Capt. Stewart Van Vliet.
U.S.A.

A. Schott
George B. Sennett
Lieut. B. Couch, U. S. A .

.

R. Tiennicott
Capt. J. Pope

Nature of
specimen.

Alcoholic.
Do.
Do.

Do.
Do.

Do.

Do.

Do.
Wo.
Do.
Do.
Do.

BUFO HEMIOPHRYS Cope.

Proceed. Amer. Pbilosoj)li. Soc. 1887, p. 51-5.

Superciliary crests not distinct on the muzzle, parallel, nearly straight,

terminating abruptly posteriorly in a transverse elevation. The latter

meet on amiddle line, form ing a transverse ridge, with an abrupt descent

to the nape. Externally they extend but a short distance, leaving no

representations of the postorbital ridges except a few tubercles in one

or two of the specimens. A small supratympanic tuberosity. No pre-

orbital ridge. Muzzle vertical at end; nostrils terminal, Membranum
tympani a vertical oval, two-thirds the diameter of the eye, Parotoid

1931—Bull 34 18
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glaDcl a narrow oval. Dermal tubercles distinguished by their sm.ill

size and prominence. They form several rows on the back and exter-

nal face of the tibia. At all other points the skin is closely areolated,

the afeohie frequently acutely prominent, especially on the superior

face of the tibia and on the sides. The heel of the extended hind leg

reaches to the posterior border of the orbit. The posterior foot is wider

than in the B. lentiglnosiis, though not relativelj^ shorter. The web is

excavated to the line of the middle of the fourth (first) phalange. The
metatarsal tubercles are especially large. The internal is very wide and

I)rominent, and has an extensive acute edge; the external is much
smaller, but it also has a free cutting edge transverse to the length of

tlie tarsus. The length of the head to the position of the postorbital

crests enters the total (to the vent) four and a half times.

The color is brown, marked on the back with a median yellowish

line, and two or three rows of brown spots of median size on each side

of it. These spots have one or two tubercles for their center pieces,

which are more reddish than the rest of the spot. There are two brown

spots on the upper lip and one below the tympanum. A large spot ex-

tends from below the parotoid gland to near the front of the humerus.

Posterior to this, with a light interval, there extends a longitudinal

deep brown band, which extends, with interruptions, to the groin. Be-

low this on the sides are other dark browu bands, which form a more or

less reticulate x>attern. The limbs and posterior feet have dark brown

cross-bands, and there is a very coarse dark brown reticulation of

brown or brownish-yellow on the posterior face of the femur. The belly

is more or less black spotted 5 throat immaculate.

Fig. 66, Bufo liemiophrys. No. 11927. Northern Montana
; \.

Measurements of No. 11927.

M.

Length of heatl aud body 059

Lengtli of Lead to j)osterior edge of membrauuiii tympaui 0i5

Width of head at i^osterior edges of meinbranum tympaui 023

Length of anterior limb 034

Length of anterior foot 014

Length of posterior limb 068

Length of tibia 020

Length of tarsus 010

Length of rest of foot 025



THE BATRACHIA OF NORTH AMEKIoA. 275

Besides the peculiarities of the bead crests and metatarsal shovels,

this species differs from most of the other North American species iu

having the belly spotted.

No. 11927; 7 specimens; northern boundary United States, Mon-

tana; 1874; Dr. E. Coues.

Of the above specimens four are adult or nearly so, and three are

half grown.

BUFO COGNATUS Say.

Long's Expedition to the Rocky Monutains, ii, 1823, p. 190; Holbr.

N. A. Herp., v. 184-2, p. 21, R. v. ; Bd., & Gird., Marcy's Report,

1853, p. 242, PI. 11; Report U. S. Pac. R. R. Surv., x, Whipple's

Report, p. 44, PI. xxvi.

Bufo dipteynus Cope, American Naturalist, xiii, p. 437 ; Bouleuger, Cat. Brit.

Mus., 1882, p. 308.

Head short, one-fifth the total, measured over the dorsal convexity'

;

wide, and with muzzle descending steeiily. The descent commences

between the anterior part of the orbits, sloping to opposite the nares,

below which it retreats a little within the perpendicular to the upper

lip. The entire prefrontal region to a point which measures the ante-

rior third of the orbit projects as a flat boss or protuberance. The
superciliary ridges of the frontoparietal bones originate from the poste-

rior side of this, and diverge rapidly, passing by a regular curve or a

very open angle into the postfrontal ridge. At the point of junction

there is on the inner side an angular tuberosity, which rei^resents the

continuation of the superciliary ridge. There is no disposition to the

connection of these angles across the middle line or the filling up of the

included groove, as is seen in B. hemiopUrys, B. lentiginosus woodhousi,

etc. The prefontal boss forms an elevation along the front of the orbit,

but not a distinct crest. Supratym panic crest represented by an angle

only. Membranum tympani a vertical oval, quite distinct, its long-

diameter one-half that of the orbit, sometimes one third. Owing to the

elevated form of the muzzle, the nostril marks a point half way between

its summit and the edge of the upper lip, and the eye-fissure runs ob-

liquely downwards and forwards.

The parotoid glands are short and wide, generally a short oval in

form, at other times subtriangular. The dorsal integument is covered

with very numerous closely placed small tubercles, which continue, with

diminished dimensions, on the sides and lower surfaces everywhere.

No large glands intermixed. First finger a little longer than second.

Toes webbed, the web reaching the middle of the fourth (first) pha-

lange. Sole wide, width at second toe inclusive, one-half of length

from between metatarsal tubercles. The latter are large, the internal

extensively free and presenting a wide cutting edge. The external is

larger than usual and wide, with a free cutting edge. Tiie subarticular

tubercles are small. On the fourth toe they are sometimes double.
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McasiirerMTits of No. 11578.

M.
Leugth of head and body , 084

Leugth of bead to posterior edges of tympaua , 012

Widtb of bead to posterior edges of tympaua . 038

Leugtb of fore-leg , 044

Length of fore-foot ; 021

Leugth of hiud foot from groiu 091

Leugtb of tibia 030

Leugth of tarsus 020

Length of rest of foot . 031

The above measurements of the hiud foot leave only 10'""'. for the

femur, measured from the groin. This is due to the fact that that seg-

ment is almost entirely included in the integument of the body, and

much more extensively than in any other North American species. The
tarsometatarsal joint reaches to the orbit when the hind leg is extended.

Fig. 67. Bufo cognalus. From Baird, TJ S. Mes. Boundary Survej.

The body is dusky brown above, and is covered with small black

warts, which are most numerous and prominent near the sides. A
yellowish-brown vertebral line extends from the head to the rumxD, from

which j)roceed oblique lateral lines of the same color. The first oblique

lateral line begins at the head and runs to the side behind the shoulder;

the second begins near the middle of the back by two branches, which

soon unite and run to the groin ] a third line begins still farther back,

and extends to the hips.

The abdomen is dingy yellowish-white. The anterior extremities are
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dusky brown above aud dingy white below. The posterior extremities

are colored, like the back above, with bars of yellowish brown, and are

dingy white below.

After a study of the numerous specimens in the collection of the Na-

tional Museum, I am convinced that this species is entitled to full recog-

nition. The differences from the B. lentiginosus, its nearest ally, are

numerous. These include the form of the cranial crests, the shape of the

parotoid glands, and the development of the metatarsal spurs. It is also

easily recognizable by the coloration.

What I believe to be a large young specimen of this species served

as the type of my Bnfo dipternus. Although an inch and a half long,

this individual had not developed a trace of the cranial crests. The

dorsal spots also are smaller than in any specimen I have seen. I ob-

tained two other specimens of about the size of the type and three

smaller ones near the Judith liiver, Montana.

This is chiefly a species of the plains; but it extends into the Eocky

Mountains also.

Bufo coguatiis Say.

RESERVE SERIES.

Catalorjuo No. of
uumljer. spec.

4183 2

43GG 8

2)63 1

2502 1

25GI 2

2G35 10

25G7 1

5234 1

2564 2

2566 6

8507 2
4626 1

9429 1

9428 1

2565 3

9476 1

4180 2

11578 8

9450 1

Locality.
When

collected.
From whom received.

Nature of
specimen.

Colorado River

Pole Creek, Ark .

.

Red River, Ark . .

.

Fort Pierre, Nebr.
Salt Plains
Fort Riley, Kans..

Kansas
Goahuila, Mexico .

.

Sand Hills
Fort Garland, Colo ,

Nebraska

July 9, 1857

1853

.J^^ly 23, 1873

Fort Garland, Colo .

MoUhausen
Dr. Webb
W.S.Wood
Capt. R. B. Marcy
Dr. Evans
J.H.Clark
Dr. W. A. Hammond, IJ.

S.A.
R. Kennicott
Lieut. B. Uonch, U. S. A. .

,

Dr.F. V.Hayden
H. W. Henshaw
Capt. J. H. Simpson, U. S.

A.

Little Blue River, Kans
Ralston, Ariz ,

Near Colorado River. ..

Fort Kearny, Nebr ....

California . !

Dr. J. G-. Cooper
Dr. C.G.Newberry

do ,

W. S. Wood
Dr. J. G. Cooper —

Alcoholic.
Young.
Alcoholic.

Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.

BUFO LENTIGINOSUS Shaw.

Zoology, 1803, iii, i, p. 173, tab. Liii ; Giintli. Cat. Batr. Sal. BrU. Mas.,

1868, p. 63; Cope Check List Batr. Rept. N. Am. IrtTf), p. 29, parte

maj.; Bonlenger, 2d ed., Catal. Batr. Sal. Brit. Mus.,1882, p. 308.

Cranium with distinct osseous crests, which form straight lines, one

over each orbit, which is continued posterior to it for a short distance.

A postorbital crest extends at right angles to the supraorbital, and pre-

sents an obtuse angle or a short ridge posteriorly at the superior border

of tlie tympanic disk. No considerable crest directed inwards from the
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extremicy of the supraorbital. Tympanic disk distinct; vertically oval

in form; its long diameter two-thirds that of the orbit. Tarotoid gland

elongate, with oval extremities; not angulate nor descending on the

sides of the body. Dorsal derm studded with rather small round warts.

Surfaces of limbs and lower parts everywhere strongly granular. First

finger a little longer than second. Toes webbed, the membrane emargl-

nate to opposite the middle of the fourth (first) phalange, leaving the

distal phalanges with a dermal margin only. Metatarsal tubercles two;

the internal large, narrowed, and with a short free cutting edge; the

external small and without cutting edge. The length of the head to the

posterior extremity of the longitudinal crests enters the totnl length

from three and a half to five times, differing in the subspecies.

The color of the species is brown above, with darker brown subround
dorsal spots with pale edges and of moderate size, arranged in from

two to four rows on each side of the middle line. The latter is generally

marked by a more or less distinct pale streak. There is frequently, but

not always, a dark brown lateral shade, which commences below the

posterior end of the parotoid gland, and has a pale superior, but no dis-

tinct inferior border. It may be broken into spots. The limbs are brown,

cross-banded, and the inferior surfaces are pale yellow, Avhich is very

rarely dark spotted, and then only on the thorax.

The size varies from three to five inches in length of head and body.

In its distribution this species is one of the most widely diffused of

the cold-blooded vertebrates of Forth America, and as such presents

several strongly marked geographical subspecies which have been re-

garded as species. That the latter view can not be maintained is evi-

dent from the existence of a small minority of individuals in which the

features of the respective types are found to be wanting or mingled.

The persistence of these forms is, however, so evident, that they should

take distinct rank in our system. Their definitions are as follows

:

Frontoparietal crests approximated, parallel, not produced; postorbital crests long;

no snpratympanic crest ; head 4 to 4.5 times in length B. I. foivleri.

Frontoparietal crests parallel, not well distiugnished posteriorly on account of the

abrupt elevation of the occiput; postorbitals long; no supratynipanic; head 4.5

to 5 times /.'./. woodhoiisei.

Frontoparietal crests divergent, not much produced, and well distinguished behind;

postorbitals short; supratynipanic wanting or short; head 4 to 4.5 times in

length
, B. ]. americav us.

Frontoparietal crests divergent, prodnced into a knob behind the short postorbitals;

snpratympanic well developed; head 3.5 to 4 times in length.. .B. I. JenUf/inosiis.

The B. I. americanus is the central form from which the others radiate.

The B. I. lentiginosus, as the characteristic type of the Austroriparian

region, has characters most divergent from the others. The peculiar

form B. l.fowleri of the N'ortheast is connected with tlie other types by
the B. I rcoodhousei of the Rocky Mountains. Tlie latter is the most
difficult to separate from the eastern B. l. americanus, though its typ-

ical representatives are quite distinct.
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Bufo lentiginosus fowlerl Putuaiu.

MSS., Cope, Check List N. Auier. Batr. aud Replil. 1875, p. 29. (name only).

This aiiiuial, like the B. L icoodhoiisei, is distinguished by the gradual

and steep elevation of its cranial crests and lack of supratympanic

ridge. It differs from it in the approximation and posterior continence

of these ridges, the greater breadth of the parotoids, and in coloration.

Supraorbital ridges elevated, rising posteriorly close together, parallel

or convergent behind, inclosing a frontoparietal gutter.; postorbital

ridges curved backward; no parietal tubercle, but a cross ridge or me-

dian elevation; no supratympanic ridge. Caiithus rostralis very ob-

tuse, a central groove on top of muzzle
;
premaxillary margin retreating.

A ])reorbital ridge; supraorbitals high, thin, sometimes divergent a

little in the middle; then convergent again, prolonged a little beyond
postorbital, aud connected by a lower transverse ridge. Postorbital

curved backwards to meet theparotoid; latter elongate-oval, as long-

as vertical groove to nares. J^ostrils equidistant from eye slit and la-

bial margin ; latter nowhere produced. Tympanum distinct, half orbit.

Muzzle to middle of extended fore-arm ; heel beyond muzzle ; meta-

tarsal shovel strong, narrow; outer tubercle minute. Toes half webbed,

width of sole at second toe one-third length from outer tubercle. Choana3

and ostiapharyngea equal. Color grayish- olive, sometimes quite bright,

with a yellowish vertebral line from the end of the muzzle. Six spots of

six pairs on each side of this ; two pairs superciliar}", one nuchal aud three

dorsal, all elongate, deep brown, yellow margined. Three from orbit;

one below, two behind, the superior above tympanum, deep brown, yel-

low edged. Belo'w, dirty white ; throat of male in spring black ; sides

behind and femora marbled with yellow on blackish ground. Length
of head to postorbital crest 4f in total length ; latter equal 2 inches 6

lines. Elevation of cranium 6.7 lines. Fore limb 1 inch 8 lines; hind

limb 3 inches 5 lines, femur half included.

This subspecies is so far known only as a native of a few ponds in

northeastern Massachusetts near the town of Danvers. Such a limited

distribution for a laud vertebrate is remarkable, as is also the fact of

its having so long remained without introduction to science. It has

been known and noticed by scientitic men of the neighborhood, it seems,

for twenty years. I append a letter of its only historian, S. P. Fowler,

to my friend F, W. Putnam, whose name the latter has conferred on it.

Among eighteen specimens of this subspecies forwarded to me by

the Essex Institute of Salem, one female exhibits widely separated su-

perciliary ridges; in a nineteenth, from New Harmony, Ind., the ridges

are a little more divergent and less ascending, with scarce a trace of

the median supraparietal elevation. A specimen of the var. America-

nus from Nebraska approximates sufficiently closely to the last speci-

men to indicate that the Fowleri can not be regarded as under all cir-

cumstances sex^arate or be accorded full specilic rank.
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Bufo lenttfjinosus fowleri Putuam.

RESERVE SERIES.

Catalogue
number.

No. of
spec.

Locality.
When

collected.
From whom received.

Nature of
specimen.

10885 1

1

1

Danvers. Mass Prof. E. W. Putnam
do . ... 10886 do.. Do.

10887 do do Do.

Fig. 68. livfo lentiginosus fowleri, Putn. 10888. Danvers, Mass.; {.

Mr. S. P. Fowler, of Danvers, Mass., after whom this interesting toad

was named, makes the following statement in regard to the habits of

B. Untiginosus foivleri, in a letter to Prof. F. W. Putnam, wlio has kindly

allowed me to make the following extract from it:

"In regard to its habits I would say I have never been able as yet to

discover it except in warm summer evenings when the thermometer is

not below 60*^. In cool evenings they are not to be seen at all and are

Xierfectly silent. When first observed in the early part of the evening

they may be seen making their way through the grass and over the

grounds adjacent to the pond, and when it is reached, which is usually

about dark, they commence their singular note, which the late Dr.

Nichols thought was amatory, and which he described as a shrill mon-

otone, continued a second or more in a high falsetto voice, thrice as

long and more trilling than the voice of Pickering's Hyla, I agree

with Dr. Nichols in regard to the croak of this toad, excepting the trill,

there being no trill to this reptile's note, such as we notice in the common
toad, frequently long continued, and which seems to mark this species.

I would here say I have heard the note of one toad in the grass some

distance from the pond. To my ear this croak is a sharp, disagreeable,

unearthly screetch, difficult to describe, as it is unlike any sound I have

ever heard uttered. I have heard people who live near this pond (Judge

Putnam's) say that they thoughtit resembled in a warm summer's night

(when they are most active and numerous) the whoop of a party of

Indians, and that they have heard their screeching during the whole

night. That their note is amatory I have at present some doubt, as it

is continued through the warm season of the year. I first noticed these

toads the present season at Judge Putnam^s pond, in the evening of

20th of May, when I took several of them. I have not as yet been able
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to flud what r cousider tlieir spawn, nor have I seen any copulation

aiuoui;- these toads, so often noticed among the common species. I have

seen them in this pond as Jate in the season as the hist of August.

TLiere are sev^eral ponds in the vicinity of the judge's i^ond, but they

are not visited by these toads, but I have seen them in small numbers

in chxy pits. I have a pond in my grounds that swarms in May with

the common toad, but is never visited by the one under consideration.

I have not noticed the common toad around this pond, but I now intend

to make a search for it. In answer to your question, ' What length of

time have these toads been observed in this pond*?' I would say I have

noticed them in this pond thirty-five years. In regard to their food, I

think it is different from that of the common toad, as they will not eat

earth-worms, but feed readil^^ upon flies. This habit I have noticed, as

well as my brother Augustus, he having kept them for some months for

the purpose of painting them, and who has furnished me with several

figures of this reptile in different attitudes. I have noticed when these

toads are held in the hand they make a chirping noise, and when a

dozen or more are confined together they make considerable noise.

Perhaps the same may be noticed in the commou toad during the breed-

ing season. It is very singular that those I sent you were all males;

they were all croakers, that is certain, for by their note I was led to

know where to take them in the dark. I have always been puzzled to

know why these toads visit this pond during the whole warm season.

So far as I have been able to judge it is for the solo purpose of croak-

ing, for they do nothing else, or to wet their skins. The common
toad is found everywhere, and breeds in all the still and quiet waters

in the country, whereas this supposed new species is discovered in a

very few ponds, and is comparatively scarce. I have thought that

this toad was of a more spare habit, if I may so speak—not so heavy or

corpulent as the commou toad, more active, as much so as the frog, and
full as difficult to catch. I think there is more uniformity of size and
color than we see in the common toads. 1 do not recollect in the great

numbers I have examined to have seen a small one or one differing in

color from another. The difference in size and color is \'ery great

amongst our common toads. I have said in the vicinity of this pond I

have frequently heard their uote some distance from the water at the

same time others were croaking in the pond. I have never observed

this anywhere else in my walks in the evening.'''

Bufo lentiginosus icoodhousei B. & G.

Bufo woodhousei GivM'd, Proceed. Ac. Phila., 1854, 8G ; Baird, U. S. Pac. R, R. Repts.

p. 44, PI. XXV, fig. 1.

Bufofrontoius Cope, Proceed. Ac. Phila., ISGG, p. 301 ; Rept. Expl. U. S. Siirv. W. of

100 Mer., G. M. Wheeler, 1877, v, p. 520, 627.

This subspecies ma^^ be readily distinguished by its short head with

thickened crests elevated posteriorly. It reaches a larger size than

either of the other subspecies of the Bufo lentiginosus.
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The cautbus rostralis uot marked, the muzzle descending very steeply

from the anterior angles of the orbits, shorter than the elevated perpen-

dicular extremity. Frontal ridges thickened, frequently partially filling

the median groove, higher than eyelids, and rising steeply backwards,

where they terminate in two short convergent tuberosities, with inte-

rior crenations. Occiput generally raised above the nape; postocular

ridge equally developed, sending a small angle to the anterior acumi-

nate extremity of the parotoids. Elevation of cranium at parietal tuber-

cle equal to length of same from the same point. Eyes large; tympa-

num distinct; half eye; parotoid narrow, long, acuminate at both ends.

Elbow to anterior margin of orbit ; heel to end of muzzle. Skin every-

where with numerous small tubercles ; soles rough; toes half webbed,

as in the other subspecies. The internal metatarsal tubercle is dis-

tinctly larger, i. e., wider, than in the other subspecies, almost equaling

that of the B. cognatus. The external tubercle is also larger than in

the other forms, but it never possesses a free cutting edge as it does in

the B. cognatus. The relative shortness of the head is expressed by the

measurement, one-fifth the length of the head and body. This charac-

ter is, however, not constant. Thus in the typical specimens of the spe-

cies (No. 2632, Canadian Ei ver) the head enters 4.66 times into the length.

The same is true of Nos. 14526 and 10195. In Nos. 4185 and 2646 the

head enters the length 4.5 times. In young specimens, as is usual, the

specific characters are not well marked, and the head is one-fourth the

length. This peculiarity is retained in a specimen, (No. 14,538) from

Saint Thomas, Nev., which is 3 inches in length. An exceptional state

of affairs is seen in two large specimens (No. 2651) from the head of the

Loup Fork River, Nebraska. The head is one fifth the total length,

and the supraorbital crests are parallel, as in typical specimens; but

the crests are well separated by a deep gutter behind, whose bottom is

not raised above the nape in the usual manner.

Brown above, with pale vertebral line and three pairs of deep-brown

medium-sized spots, with paler centers. Sides and lips with small

brown spots. Femur and tibia with one indistinct brown cross-bar

each. Below uniform yellow. The thoracic region is sometimes black

speckled.

This is the Rocky Mountain species, as B. cognatus is the species of

the plains. Its range does not appear to extend beyond the boundaries

of the United States. Its transition to the B. I. americanus is easil}^

perceived in seven specimens collected at Pike's Peak by John Yarrow.

One of these is a true B. I. tcoodJiousei, while the other six can not be

separated from the B. I. americanus. Dr. Hallowell described a toad

under the name of B. dorsalis in Sitgreaves' report on the expedition to

Zuni and the Colorado River, p. 142, PI. 19. There is nothing in the de-

scription nor in the figure to enable us to ascertain what species or sub-

species is represented; The evidence is as much in favor of the speci-

men having been a B. I. americanus as a B. I. woodhousei, and no lo-
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cality is given to assist in reacliing- a conclusion. The type specimen

can not be found. Tlie name B./rotitosits Cope applies to this species ;
a

duplication which resulted from the fact that the original specimen is

half grown and not typical of the species, and that the original descrip-

tion does not allude to its true characters.

Fig. 69. Bufo Icntiginosus looodhousci. From Baird, TJ. S. Mex. Bound. Survey; \.

Measurements of No. 5243.

Length of head and body

Width of head at posterioi' edges of membranum tympani
Length of head to posterior edges of merubraunm tynipaui

Length of fore limb

Length of fore-foot

Length of hind limb to groin

Lerjgth of tibia

Length of tarsns

Length of remainder of foot ..., ,,.,..«,,.,......,...•..».••..<•.>

M.

.098

.035

.020

.054

.023

.103

.037

.023

,040
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Bufo lentiginosus ivoodhousci Bd. & Gird.

Catalogue "No. of
number. spec.

850-1 1

8085 3

816i 2

8505 2
8548 1

818C 3
5008 1

9278 2
9713 1

10105 1

2535 2
4185 1

5213 3

4195 1

2531 1

2646 1

2632 1

8547 1

14526 1

14538 1

2631 2

7012 1

4184 2

2552 2

Locality.

Colorado Springs, Colo ..

Eastern Utah
Fairfield, Utah
Camp Apache, Ariz

do
Utah
Kansas -

Yellowstone River
New Mexico
White River C a D o u

,

Ariz.
Yellowstone River
Port Defiance, N. Mex. .

.

Cantonment Burgwyn,
N. Mex.

Platte Valley
Calif. Mountains,Mexico.
Near Antelope Hills
Canadian River
New Mexico
Fort Custer, Mont

Saint Thomas, Nev
Swamps on Loup Fork,
Nehr.

Athabasca River
Upper Colorado region .

Fort Laramie, Nebr

When
collected.

July —. 1874
1872
1871

Aug. -, 1873
"Aug. — , 1874

1872

Sept. 10, 1873
1875

—1885

From whom received.

John Yarrow
Dr. H. C. Yarrow

. ...do
H. W. .Heushaw
J. M. Rutter
Exped. W. of 100th Mer.

.

n. W. Henshaw
Dr. Burr

Dr. Hayden
H. B. MoUhausen..
Captain Anderson.

Dr. C. Drexler
Dr. S. W.Woodhouse....
H. B. MoUhausen

do
Dr. 0. Loew
Capt. Charles Bendire, U.
S.A.

Dr. E. Palmer
Dr. Hayden

R. Kennicott
H. B. MoUhausen
F.W. Hayden ....

Nature of
specimen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.

Do.
Do.
Do.

Ale. type.
Alcoholic.

Do.

Do.
Do.

Do.
Do.
Do.

Bitfo lentiginosus americanus Lee. *

Cope, Cbeck-List N. Amer. Batr. and Eeptil., 1875, p. 29; Boulenger,

Catal. Batr. Sal. Brit. Mus., 1882, p. 309, fig.

Bufo americanus (Lecoiite) Holbr., N. A. Herp. v, v. PI. 4: Dnin. & Bibr., p. 695;

Hallow., Proceed. Ac. Pbila., 1856, p. 251 ; Girard, U. S. Mex. Bound. Surv., ir, p.

25 ; Wied., Nova Acta, xxxii, p. 121.

Bufo copei Yarrow &Hensbaw, Rep. Eeptil. Batr., Expl. W. lOOtb Mer., 1878, p. 4.

L(3iigtli of head to posterior eud of crauial crests entering length to

vent four and a half times ; cranial ridges narrow, well marked, not unit-

ing in a prefrontal callosity, uniting with the postorbitals at a right

angle and projecting but little behind them.

Supratynipauic ridge wanting or rarely very short. Preorbital not

strong. Parotoids quite elongate, varying a little in breadth. Profile

a gradual descent from behind, depressed behind prefrontal bones;

muzzle slightly decurved, not projecting; nostril a little nearer orbit

than labial margin. Skin everywhere pustular ; a few larger warts on

each side the vertebral line. Tympanum distinct, half orbit. Middle of

fore-arm to muzzle ; heel to front of orbit. Metatarsal tubercle promi-

nent, usually narrow; its horny sheath largely blackened; outer tubercle

small. No tarsal fold.

Yellowish or darker brown above, with three or four pairs of deeper,

small, yellow-edged spots on the dorsal region, separated by a light ver-

tebral line which extends from the end of the muzzle; one or two yel-

lowish streaks extend from the parotoid posteriorly on the sides. The
latter and femora behind are finely yellowish marbled on blackish

ground. Below dirty yellow; breast frequently black spotted. Length

opiates 58,59.
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of an average specimeu from South Caroliua, 2 inches 10 lines; end of

muzzle to postorbital ridge, 9,2 lines ; of parotoid, 7 lines; fore limb, 1

inch 9.5 lines; hind limb, 3 inches 5 lines ; femur one-half included.

Fig. 70. B'ufo lentiginosus mncricanus From Bd. Gird., U. S. Pac. II. R. Surv., vol. x; \.

In this, as in other Bufones, the females are larger than the males;

and the latter are usually less variegated in colors.

The B. I, americamis has been regarded by some authors as a species

distinct from the B. I lentiginosus] but the examination of a large number
of specimens of both shows that all of the distinctive characters are

evanescent in some individuals. Thus the superciliary crests rise pos-

teriorly in No. 2497 from Minnesota, so as to approximate the typical

Lentiginosus. In some of the specimens of No. 2v52I, from Charleston,

S. 0., the extremities of the crests are not more developed than in No.

2534, from the Platte Eiver, Nebraska. The supratympanic crest is

represented by an angle of the postorbital in the great majority of spec-

imens, but in seventeen specimens the former is quite as distinct as in

numerous specimens of the B. I. lentiginosus. These belong to Nos. 2481,

2493, 2472, 2474, 2497, 2557, 5372, and 10066, Nevertheless, it is true

that the subspecies B. I. americanus maintains its characters entirely

within the range of the B. I. lentiginosus^ as is evidenced by specimens

from Prairie Mer Rouge, La. (2557), Milledgeville, Ga. (9430), Monti-

cello, Miss., and elsewhere.

As already described, the parotoid glands of this species are long and
rather narrow. A varietal form has them wider and reniform in out-

line. The live individuals which display this character are from north-
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ern localities, viz : No. 2505 from Eaciue, Wis,, and 2507 from Essex

County, N. Y. They are also characterized by the presence of a supra-

tympanic crest and by the coarseness of their tuberculation. They
have no distinct dorsal spots, a dark line round the bases of some of

the tubercles representing them in some individuals.

There are also several color varieties of this subspecies. They are not

unfrequently met with entirely black (var. A), as, for example, from Penn-

sylvania and Michigan. In two or three from the latter region the foot

is as short as in short-footed var. woodhousei
;
in one the superciliary

ridges are confluent iu a curved transverse ridge. A singular abnor-

mality (No. 2514) (var. B), from Moose River, British America, is distin-

guished by its yellow^, orange, or pinkish ground color, with the dorsal

and lateral spots confluent into longitudinal bands more or less broken
;

warts pink tipped- average size below typical; skin smoother. On
this variety was i)roposed the Bttfo copei of Yarrow and Henshaw.

Yar. C.—A yellow ground with broad brown bands, having only yel-

low lines running outwardly and posteriorly ; on top of these the usual

brown spots are well distinguished. The cranial ridges are higher,

thicker, and more nearly parallel than usual. Specimens, are of large

size; they are from South Fork of the Yellowstone, Nebraska. Total

length, 4 inches 1 line; length from end of muzzle to postorbital ridge,

11.5 lines.

Habitat.—Southeastern' Labrador, Packard, Proceed. Bost. Soc. Nat.

Hist., 1866 ; Moose Eiver, British America, Brexler; South Fork Yel-

lowstone, Hayden; Kansas, HaUowell, Proceed. Ac. Nat. Sci,, Phila.,

1856, 251, and the Eastern and Austroriparian regions of North Amer-

ica generally.

Dwellers in the country are familiar with the voice of this species

in the early spring, which is the season of the deposit of eggs. These

are laid inclosed in a long, thick-walled tube of transparent albumen,

secreted by the walls of the oviducts. These tubes lie in long spiral

strings on the bottoms of the i)onds where they are deposited. The

young hatch out early, and are of a darker color than those of others of

our Salientia. They retain the dark color till near the time of the com-

pletion of the metamorphosis. This takes place at an earlier date than

that of the Rante, and the completed young are scarcely as large as

those of the Hyhie or of the Scaphiopus. The voice of this species

may be heard w^ell into the summer. It is a sonorous urr-r-r-r r, which

may be readily imitated by whistling while one utters a deep-toned

vocal sound expressed in the above letters. Individuals differ in the

pitch of their notes, but a chorus of them has a weird sound well befit-

ting the generally remote spots where they congregate, and the dark-

ness of the hour. When not thus engaged, they often take up their

abode beneath the doorstep of the farmer's house, and issue in the even-

ing to secure their insect food. They progress by hops, and only walk

on very rare occasions.
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Bufo lentiginostis mncricanus Le C.

EESERVE SERIES.

Catalogue
number.

2482
2505
257
2480
83+2
2479
7S43
2515
8307
2492
2470
2487
2518
2557
2554
2466
2493
2483
2521
2476
2474
2503
2630
2527
2516
2555
2558
2495
24G3
2468
2504
2485
2498
2512
2556
2653
2507
2194
4782
2481

2496
2497
5372
8503
2533
251(1

2534
9 ICO

2486
25JJ
9425
2472
4916
4801
9473
8971
9286
9298
8655

No. of
spec.

Locality.

3

6

]

1

3

1

3

200
1

1

1

1

6
1

1

4

Eoot River, Wis
Racine, AVi.s

Fort Lavaniio, Wyo. ...

Salem, N.U .....'

Kinston, N. C
Jaclcsou County, N . C . . -

Wa.sbiiigtoD, D'. C
do
do
do

Abbeville, S.C
Anderson, S.C
Charleston, S. C
Prairie Mer Rouge, La..
jSTow Orleans, La
Framingliam, Mass
Union County, Mo
Missouri
Saint Louis, Mo
Marietta, Ohio
Columbus, Ohio
Higliland County, Ohio.
Monticollo, Miss
Mississippi
Mount Holly, ISr. J
Maryland
Fort Smith, Ark
Tyree Springs, Tenn
Foxbur y. Pa
Philadelphia, Pa

do.
Carlisle, Pa
Meadville, Pa
Carlisle, Pa
Bradford County, Pa
South Platte. -.1

Essex County, N. Y
Oneida County, N. T
Elizabethtown, N. Y
Aux Plains, 111

Southern Illinois

Western Mississippi
Minnesota
South of Hiuhlands
Plaza del Alcalde, N. M.
Little Blue Kivcr, Kans .

Eutaw, Ala
South Platte River, Nebr
Milledgevillo, Ga
Carl isle. Pa
Fort Laramie, Nebr
Eastport, Me
Russellvillc, Ky
Pearl River, Miss
Nebraska

do
Wood's Holl, Mass
Havre do Giace, Md
Norfolk, Conn
Utah..

When col-

lected.

Aprils, 1875.

1853

July 14, 1856
June 4, 1876

1872

From whom received.

Prof.S.F. Baird
Dr. P. R. Hoy ...

Dr. .T. G. Cooper
J. T. Liiiebaek...

Fitzgerald
Dr. E. Coues, U. S. A

J. Palmer .

Dr. J. B. Barratt .

.

Mrs. M.E.Daniels.

Jas. Fairio
N. O. Academy..
Prof.S.F.Baiid.
Dr. P. R. Hoy ...

Dr. George Englemanu

.

Prof. E. B. Andrews
Prof. L. Lesquereux

Miss Helen Tunison .

Prof. S.F. Baird...
Stagg
Dr. B. F. Shumard.
Prof. R. Owen

J. H. Richard ,

Prof. S. F. Baird
J. F. Thickston .

C. C. Martin

Prof. S.F. Baird.
H. Davis

R. Kennicolt.
do

A. L.Riggs
C. Drexler
Dr. H. C. Yarrow .

AY. S.Wood
Prof A. Wicchell.
W. S. Wood
Kumlien & Bean .

.

Prof S.F. Baird...

June 14, 1876

Sept. 26, 1877.

1872,

U.S.F.C
George Bibb
Miss H. Tuunison
Dr.George Suckley, U.S.

N a t u r e of
specimen.

Dr. T. H. Bean . .

.

A. L. Kumlien ...

A. F. Wooster . .

.

Dr. H. C Yarrow.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Larva.
Alcoholic.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Larva.
Alcoholic.
Larva.

Do.
Do.
Do.
Do.
Do.

Alcoholic.
Do.

Type.

GENERAL SERIES.

2549 11

2.J02 7

9474 2

9437 8
9154
9433
9434
9435
9436
9.506 3
2538 1

2549 2

South Platte
Washington Co., Miss.
(?)

(?)

Fort Mohave, Ariz
(?)

(?)

Caraak, Ga
Central Park
(?)

Platte River
South Platte River

April 15, 1862

1876.

July "i," 1857"

Dr. W.A.Hammond, U.S.A
Col. B. L.C.Wailes

Dr. J.G.Cooper.

W.S.Wood
Dr.W.A.Hammond, U.S. A

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do
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Bufo leiitiginosus americanus Le C.—Continued.

GENERAL SERIES—Continued.

Catalogue No. of
numbiir. spec.

2537 51

2477 2

3700 1

4101 5
4543 4
4370 7

8955 1

8340 1

9314 7

8341 6
2507 8

13847 1

11485 8
11948 1

10006 1

14519 1

14520 1

5367 7

2489 2
11952 2

8504 7

14175 1

13327 1

11530 1

2515 1

11077 6
4541 1

11500 1

2506 2
2527 1

2504 2
4842 1

1148 1

Locality.
Wiieu col-

lected.
From "whom received.

Nature of
specimen.

Mississippi River
Dauvors, Mass —
(Neuter County, Pa
Yellowstone
Fort Riley, Kans
New Orleans, La
Kinston, N. C
Goldaboioiigli, N. C
Platte Valley
Kinston, N. G —
Essex County, N. Y
Hudson's Bay
Washinixton, D. C
Wheatland, Ind -.

Saint James Parish, La
Gainesville, Tex

do
Moose River, Brit. Am.
Southern Illinois

Southaniptou County, Va
Colorado Spriugs, Col
01ney,Ill
District of Columbia
Chula, Va
Washington, B.C....

Col. J.H. Vaughan.
Prof. S. F. Baird ...

Brugger
A. Schott
H.Brandt

1884.

1881.

1879.

1885.

1885,

Grand Coteau, La .

California
Saint Louis, Mo .

.

Mississippi
Philadelphia, Pa .

.

Brookville, Ga
Pensacola, Fla

1874.

1874
1885

1879

1877,

J. W.Milup.r
H. W. Welsher
Dr.W.A.Hammond, U.S.A
J. W.Miluer
Prof. S. W. Baird
F. Walton Haydon
Dr. T. H. Bean
Robert Ridgway
O. de la Peichardi6re
G.H. Ragsdale

do
C. Drexler
R. Kenn^cott
L. Kunilien
John Yarrow
John and Charles Walker
George Shoemaker
P. H. Cushing
S. F. Baird
(?)

(?)

L. Kumlien
George Engelmanu
D.C.Lloyd ;...

J. Richard
R. Haymond
Jeffries

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

A well-marked variety of this subspecies, or i^erhaps a distiuct sub-

species, is represeuted by two specimens from Micauoi^y, Fla., Avhicli

were obtaiued by Dr. Beau. The distiuguishiug peculiarity consists

in the conversion of the superciliary ridges into flattened thickenings

of the cranium, which meet or nearly meet on the middle line of the

fronto-parietal region. They unite, leaving a faint line to mark the

junction in the larger female, while in the smaller male they form two

beveled surfaces, which unite on the middle line at an obtuse angle.

Posteriorly they, with the postorbital ridges, have a straight trans-

verse boundary. The metatarsal internal digital spur is as well de-

veloped as in many of the typical specimens, but the plantar tu-

bercle is small. The web of the foot is well developed, reaching the

end of the first (proximal) phalange. It only reaches to the middle of

the proximal ijhalange in the B. 1. americanus. The color is somewhat
peculiar, having a general clouded appearance above, without the well-

defined spots of the typical subspecies Americanus. There is a pale

band from one palpebral border to the other across the front. The me-

dian dorsal line is indistinct. Size that of fully grown B. I. americanus.

This form may be calletl Bufo Icntiginosus jpacJiycepJialus.
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Bufo lentiginosus lentiginosus Sliaw.

Cope, Check-List N. Aincr. Batr. Reptil., 1875, p. 29.

Bufo Untifj'mosus Shaw, Zool., in, p. 173, 1803; Girard, Proceed. Ac. Pbila., 1854, p. 86.

ChUophri/nelentiginosa Cope, Proceed. Ac. Pbila., 1863, p. 357.

Bufo muskiis Ijatr, Eept., ii, p. 127; Dand., Raiu., p. 9, PI. 33, fig. 3, aud Reptil., viii,

p. 190; Merr. Teut.,p. 185; Graveuh., Dolic, p. 59, Holbrook, N. Amer. Herp^i.

V, PL 1; Dum. Bibr. Erp. Gen. VIII, p.G89; Leconte, Proceeds. Acad.,Pbilada.,

1863, p. 357.

Head large ; snout obtuse ; superciliary ridges greatly elevated and

terminating posteriorly in a knob 5 upper jaw emargiuate, lower fur-

nished with a hook in front; parotoid large, reniform, and reaching from

below the tympanum to near the shoulder; tympanum large; vocal

vesicle internal; body above warty, beneath granulated.

The head is large, and without warts, except a few small ones on the

eyelids, and the mouth is large. The snout is obtuse, and from its tip

runs an elevated bony crest, subdividing at the nostrils, and forming the

superciliary ridges. These diverge and increase in elevation as they

reach the posterior part of the orbit, where they terminate in a rounded

knob or tubercle. Their greatest height gives to the upper surface of

the head a canaliculated appearance; a second or postorbital ridge de-

scends from each of these and completes the posterior border of the

orbit. In consequence of the divergence of the superciliary ridges the

postorbitals are short. There is always present a short but distinct

ridge above the tympanum at right angles to the postorbital—the supra-

tympanic. The upper jaw is deeply emarginate in front ; the lower is

furnished at its anterior xjart with a distinct hook, which is received in

the notch of the upper jaw.

The nostrils are small and round, placed near the point of the snout.

The eyes are large, prominent, and very beautiful; the pupil is black,

the iris reticulated with gold and black, and has an inner margin of

yellow. The tympanum is large and dusky, with a minute spot of

a lighter shade in the center. The parotoid glands are large and

reniform.

The back and sides are dusky, aud covered with warts of different

sizes; a pale vertebral line extends from the head to the vent, on each

side of which are found the largest warts; an irregular row of spots of

yellowish-white exists on the flank, having somewhat the appearance

of an indistinct band, extending from the inferior and posterior part of

the parotoid gland to within a short distance of the thighs. The whole

inferior surface of the animal is dirty white, with a strong tinge of

yellow.

The anterior extremities have the upper surface dusky, with blotches

and bars of dark brown; the lower surface dirty white, tinged with yel-

low. The posterior extremities are dusky brown above, marked with

blotches and transverse bars of darker brown, and dingy white beneath.

This species attains to the same size as the typical form of B. J. amer-

icanus. A specimen (4501) from Florida exhibits remarkably elevated

1951 Bull 34 19
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crests aud broad i)arotoid glauds; the coloration is uuiform cinnamon-

brown 5 apparently a slight variety.

Fig. 71.

—

Bufo lenliginosus lentignosus ; J. (From Baird & Girard.)

Besides the presence of tuberosities of the frontoparietal crests and
of a supratympanic crest, this subspecies is well marked by the rela-

tively elongated head. It enters the length to the vent three and a half

times in typical examples. In some specimens it enters the length 3.75

times, and in others four times, quite as iu B. I. americanus.

The B. I. lentiginosus is confined to the austroriparian region east of

Texas, and all statements to the contrary are based on error. It does

not ascend the Mississippi Valley, so far as is known.

Bufo lentiginosus lentiginosus Shaw.

KESERVE SEMES.

Catalogue No. of
number. spec.

2525 10

5902 1

2520 8

2526 1

2519 1

8902 3

3383 2

2521 8

2522 2
2553 9

9426 2

9952 2

9705 1

2528 4
2527 3

9472 1

745 11

9438 2

3383 15

11502 1

11397 ]0

11915 1

Locality.

Riceborough, Ga ..

Shelby County, Ga
Pensacola, Fla

Indian River, Florida...
Georgetown, S. C
Lake Monroe, Florida .

.

Charleston, S. C
do

Alabama
Liberty County, Ga. . . .

.

Beaufort, S. C
Little Sarasota Bay, Fla.
Arlington, Fla...'.

Ander.son, R. C
Mi.ssissippi

(?)-....
Mlcanopy, Fla
(?)

Charleston
Nashville, Ga
Milton, Fla
Nashville, Ga

When
collected.

Apr. — , 1877

1853

1875
1878

July — , 1875

1880
1881
1830

From whom received.

Prof. S. F. Baird
Maj. J. LeConte
Dr. W. A. Hammond,
U. S. A.

G. Wurdemann
Weston
Prof. S.F. Baird

Dr. C. Girard
Prof. A. Winchell
Dr. W.L.Jones..

Prof. F. B. Meek
G. Brown Goode.
Miss C. Paine
D. C. Lloyd
P. L. Joiiy
Dr. J. H. Bean . .

,

William J. Taylor
S. T. Walker
William J. Taylor

Nature of spec-
imen.

Alcoholic.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.



THE BATRACHIA OF NORTH AMERICA. 291

BUFO QUERCICUS Holbrook.

North Amer, Herp., V, 13, 1846, Tab. iii, Cope, Proceeds. Amer. Pbilosoph. Soc.

1886, p. 515.

Chilophryne dialoplia Cope, Proceed. Ac. Nat. Sci. Pbila., 1862, 341 (erroneous locality).

Uiifo dialo2)hus Boulenger, Cat. Batr. Sal. Brit. Mus., ed. ii, 1882, p. 319.

Head broad; muzzle proraiuent, conic. Crauiiim strongly ridged.

I'reociilar and postocular, supratjmpauic, and superciliarj" ridges well

<]eveloped, the last making a very open angle with that of the cautlius

rostralis, and sending off posteriorly a parietal, which first converges

toward that opposite, and then runs transversely on the occiput to

meet it, failing in this by a very slight interval. A small nuchal pit.

Tympanum in contact with postorbital ridge, only one-fourth the size

of the orbit. Tongue small, narrow, half free; a strong symphyseal

tubercle fitting a premaxillary pit. Parotoids large, short, descending

on sides to opposite lower edge of tympanum. Skin everywhere rigidly

rugose, subspinous on the tarsus. The joints of the extremities are

pale and appear swollen. Fingers slender; first shorter than second,

which equals the third. One metacarpal tubercle only. Toes short,

one third webbed ; two acute metatarsal tubercles, the internal large,

incurved, like a flattened spur, yellow, brown tipped. Length of head

and body, 10 lines; of hinder extremity, 12 lines.

The head above is dusky, with a yellowish central longitudinal line;

tlie superciliary ridges are gray, with a white mark in the center. On
each side of this longitudinal line is au oblong black spot, extending

from it to include most of the posterior part of the orbit of the eye ; a

small part only of the orbit in front of this is light colored ; the ux)per

jaw is light brown.

Fig. 72. Bufo quercicus Holbr., 11394, natural size; Milton, Fla.

The back of the animal is dusky brown, with a vertebral line of pale

yellow, marked with a few scattered small warts of reddish-brown co'or.

On each side of this line are irregular black blotches, with here and
there a slight tinge of reddish-brown. The back is covered with in-

numerable warts and granulations of variable size and color, generally

black, but the smaller ones of dusky red. On each flank, and extend-

ing trom the axilla downwards toward the posterior extremity, is an

oblong black blotch bounded with white both above and below.

The throat is dusky ; the abdomen silvery-gray, yellowish at the

groin, and with a pale tinge of yellow around the vent. The anterior

extremities, as well as the posterior, are dusky brown above, marked
with black transverse bars or spots. Their inferior surface is colored

like the abdomen, except the fingers and toes, which are reddish-brown,
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This is the smallest known species-of the genus Bufo. Tbe measure-

ments of an adult are as follows-.
M.

Length of licacl and body 027

Length of head to posterior edges of tympana 007

Width of head at posterior edges of tympana 0086

Length of anterior leg 0146

Length of anterior foot 006

Length of posterior leg from groin 0237

Length of tibia , 0086

Length of tarsns 005

Length of rest of foot 0085

In some specimens tbe transverse i)osterior part^of the frontoparietal

crest is broken up. It then resembles the young of the Bufo Untigino-

sus, with which it has been supposed to be identical hy various authors.

It, however, differs from this species in the differently shaped i)arotoul

glands, the thickened posterior parts of the mandibles, and from all

the subspecies, except the B. I. tvoodJiousci, in the shorter head. There

is no doubt but that Dr. Holbrook was correct in regarding tliis as a

distinct species of very small size. The redescriittion of the specit-s by

myself was due to the omission of its characteristic i»eculiarities from

extant writings. The erroneous locality (Sandwich Islands) is one of

several such errors, based on the incorrect«labeling of the collections of

J. n. Towusend, to which the-. specimen belonged.

Tlie geographical distribution of this species is restricted to the

region extending from Kinston, K. C, to Middle Georgia and Florida,

inclusive.

Bufo quercicus Holbrook.

RESERVE SERIES.

Catalogue No.ot
pumber. spec.

.^lOU 5
8343 1

9695 1

99<I5 4

2626 3

2625 3

11394 2

Localltv.
When

collected.
From wbom received.

Nature of spec-
imen.

Georgia
Kinston, N. C
Arlington, Fla
Little Sarasota Bay, Fla.
Georgia
Cliaileston, S. C
Milton, Fla ...

Mav 1,1878
1875
1855

1881

Mai. J. TJe Conte .

.]. W. Miluer
G. Brown Goode .

Prof. F. B. Meek .

Maj . J. Le Conto
Dr. S. B. Barker..
S. T. Walker

Alcoholic.
Uo.
Do.
Do.
Do.
Do.
Do.

BUFO VALLICEPS Wiegm.

Bufo Vall icejys \Niegm., Isis, 1833, p. 657; Peters, Mou. Berl. Ac, 1863, p. 81; Bou-

lenger, Cat. Batr. Sal. Brit. Mus., 2d ed., p. 319.

Bufo granulosus Baird & Ginird, Proceerl. Ac. Phila., 1852, p. 173.

Biifo tieb ul ifer G\ran\, Proceed. Ac. Phila., 1854, p. 87; Hallow., Ibid., 1850, p. 308;

Girard, U. S. Mex. Bonud. Snrv., ii, p. 25, PI. 40, fig. 1-4 ; Giintli., Cat. Brit. Mus.,

p. 66.

CMlophryne vebuliftra Cope, Proceed. Ac. Phila., 1802, p. 357.

Postorbital ridge forming an open angle with the supraorbital
;
pre-

orbital distinct; supraorbital strong, nearly plane, If the strong supra-
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tyuipaiiic. Ridges of cantlius concave, parallel on eud of muzzle; latter

triiucate in profile. Strong maxillary ridge from inferior margin of

orbit to posterior extremity of the bone. Loreal region concave, nos-

trils subvertical; tympanum lialf orbit. Two strong convergent parie-

tal ridges from supraorbital, eacli longer than supratympanic of its

side. Length of bead from end muzzle to posterior border tympanum
equals breadth below at cauthus oris in specimens 1.5 inches long; rel-

atively less in larger specimens, till in one 3.75 inches long it is scarcely

over two thirds the breadth. Eyelids nearly horizontal; tongue ordi-

nary obpyriform; choante larger than ostia pharyngca. Length of

head, as above, three to three and a quarter times from end of muzzle to

end of urostyle. Parotoid glands measured longitudinally equal supra-

orbital ridge, longer obliquely; acuminate posteriorly and continuous

with a lateral series of acute tubercles (sometimes on a plica), which ex-

tend downwards to groin. Skin above with scattered rounded, on sides

with close acuminate, tubercles; below with close small rounded tu-

bercles.

Second .finger short—gless than fourth ; a keeled palmar and elongate

pollicary tubercle; palms and soles rough with tubercles. A small

acuminate and insignificant external metatarsal tubercle. No inner tar-

sal fold. Toes half webbed and margined. The carpus of the extended

arm reaches beyond the muzzle; the heel attains from the hinder to

the front margin of the orbit.

Dimensions of an adult (San Antonio) : From end muzzle to end

urostyle, 3 inches 9 lines; from same to posterior margin tympanum
(oblique), 3 inches 25 liuesj anterior extremity, 1 inch 4.5 lines to carpus

+ 8 lines to eud longest finger j femur, 1 inch G lines; tibia, 1 inch 3

lines; foot from heel, 2 inches; tarsus, 10 lines.

. Coloration : Above a chestnut-brown, with a dark cross-baud be-

tween orbits. A dark lateral band from behind orbit along the side to

groin, following below the lateral fold, which is light-bordered above;

a more or less distinct light vertebral line; upper lip yellow-bordered.

Breast and gular regions more or less slate-shaded. Limbs brown,

cross-barred.

Varieties: Of these I am acquainted with three, which are quite v'is-

tinguishable. First. The typical has a strong parietal ridge, is scarcely

varied with darker below, and is light brown above; sides very tuber-

culous; specimens from Texas, Tamaulipas, and Yera Cruz—Emory
andSartorius. Second. Sides with smaller granulations; colors black-

ish, spotting and varying the whole inferior regions. Three si^ecimens

from Yucatan (Nos. 729, 778, 779)—Schott. Third. Eidges weaker,

especially the parietal; cinnamon-brown, below brown varied and

spotted ; sides granular. Two specimens from Belize—Dr. Parsons.
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Specimens iu National Museum from the United States:

Fig. 73. Bufo valliccps "Wieg. (From Baird, U. S. Mex. Bound. Surv.)

Bufo valliceijs Wiegmann.

RESERVE SERIES.

Catalogue
number.

2663
2605
2595
2598
2594
2602
2399

2592
2591
2600

2601
1150

No. of
spec.

Locality.

I

Calcasieu Pass, La

Texas
Brownsville, '.Fex

Fort Inge, Tex .. -

New Brauufels, Tex
Santa Caterina, Nuevo
Leon.

San Pedro, Tex ,

Matamoros, Mex
Between Laredo and Ca-
margo.

San Antonio, Tex
(?)

New Orleans, La

When
collected.

From whom received.

G. "Wurdemann.

J. H.Clark
Prof. S.F. Baird
Dr. C. B. R. Kennerly.

.

Prof. S. F. Baird
Lieut. B. Couch, U". S. A

,

Dr. C. B. R. Kennerly..
Lieut. B. Couch, U.S.A.
A. Schott

C. B.R. Kennerly
(?)

Dr. R. W. Schufeldt .

.

Nature of spec-
imen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.

Do.
Do.
Do.

Tliis species is also common in Louisiana, numerous specimens hav-

ing been sent from New Orleans by Dr. Shufeldt, and by Prof. Pen.

King from Baton Kouge. Its southern range extends as far as Nica-

ragua, inclusive.
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DENDEOPHRYKISClDiE.

This family is said by Bouleiiger to differ from tbe Cystignathidse,

only in the absence of the premaxillary and maxillary teeth.

There are but two genera, as follows:

No vomerine teeth. Tongne entirely adlierent; no tympanum nor Eustachian tubes;

toes webbed, external metatarsals united ; omosternum and sternum cartilaginous;

terminal phalanges simple Batrachophrynns Peters.

No vomerine teeth ; tongue free posteriorly ; fingers and toes slightly webbed ; the

tips dilated ; no omosternum ; sternum with osseous style.

Dendroplirijn'iscus Espada.

There are but two species of Batrachophrynus, which are from Peru.

The single species of Dendrophryuisciis was fonnd near Eiode Janeiro.

ASTEROPHRYDID^.*

Vertebrae opisthocoelous. Diapophysis of sacrum dilated, of urostyle

wanting ; the latter attached by but one cotyloid cavity (except in one

genus). Kibs none. Sternum nndivided.

In the known genera the external metatarsi not separated for a web
;

terminal phalanges continuous, simple. O. froutoparietalia not strongly

ossified medially, but without fontanelle. Superior plate of the ethmoid

well developed anteriorly. Ear perfectly developed.

Genera: Cryptotis, Gthr. ; Asterophrys, Tsch. ; Megalophrys, Kuhl.

The Palaeobatrachidse differ from this family in the conversion of

their seventh, eighth, and ninth vertebral centra and diapophyses into

a«sacrum, instead of the ninth only. The supposed osseous covering ot

the cavum tympani and tuba Eustachii, is not confirmed by the re-

searches of Walterstorff".

Cryptotis, the only Australian genus of the family, possesses two

sacral condyles for the aiticulation of the coccyx ; it has a long tooth,

like process on the os deiitale, similar to that seen in Rana macrodon

and B. kuhJli.

The other genera beloug to the Malayan Islands. There are no arbo-

real or aquatic forms embraced in this family. The whole number of

species known is five.

a. Toes free.

Two postsacral condyles ; o. dentate with a dentiform process; vomerine teeth;

no parotoids ; sternum a cartilaginous plate t Cryptotis.

One postsacral condyle. No dentiform process. Head large, angular; upper

lialpebral border with cutaneous appendages. Vomerine teeth. Tongue en-

tirely adherent. Tympanum hidden, perfect. ...- - Asteroplirys.

aa. Toes partially webbed.

One postsacral condyle; vomerine teeth little developed ; sternum with a bony
style; tongue broad, free behind (tympanum concealed) .. .Megalophrys.

* Plate 68. t Teste Boulenger.
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PELODYTID.E.*

Vertebrae procceloas; no libs or diapophyses of coccyx. Sacriini

uuited with tbe coccyx by condyle, its diapophyses dilated.

The species of this family are of weak organization 5 the fronto

parietal bones are undeveloped in one of the four genera embraced by

it, aud they are very weak iu the others. Their affinities are altogether

between the Asterophrydidse and Scaphiopodidse. Their vertebrae only

distinguish them from the former and their distinct bicondyloid coccyx

from the latter. In the known genera the auditory apparatus is devel

oped, and the cephalic integument is free; in none is there a metatar-

sal shovel.

ex. sternum with an osseous style.

No tlentary apophysis; no vomeriue teeth; tongue broad, but little free; tym-
panum distinct ; one postsacral condyle Xenophrys.

Frontoparietal bones complete; no vomerine teeth; one sacral condyle for uro-

style ; tongue partially free Lej)tobrachium^

Frontoparietal bones embracing a largo fontanelle ; vomerine teeth
; two sacral

condyles for the coccyx ; a weak parotoid gland
;
pupil elliptic, erect ; tongue

partially free; atlas and axis confluent Pelodytes.

da. Sternum without osseous style.

Frontoparietal bones complete ; vomerine teeth ; two postsacral condyles.

Balracliops'is.

In the species of Leptobrachium and Pelodytes the external meta
tarsi are bound together ; in the only known species of Batrachopsis

they are, according to Boulenger, slightly separated.

This family has a peculiar distribution. Pelodytes is European,

Xenophrys and Leptobrachium are Palaeotropical, aud Batrachopsis,

Australian (Xew Guinea).

SOAPHIOPID^.*

Cope, Journ. Ac. Phila., 1866, p. 69; Nat. Hist. Rev., 1865, p. 11, pars,

Pehhatidw Lataste, Actes Soc, Linn., Bordeaux, xxx, 339, pars; Boulenger Catal,

Batr. Sal. Brit. Mus. Ed. ii, 1882, p. 432, pars.

Vertebrae procoelian ; no costal elements or coccygeal diapophyses

;

diapophyses of ninth vertebra much dilated, thin, and triangular; nro

style without condyloid articulation, its axial portion restricting that

of the sacrum and connate with it: external metatarsi bound ; distal

phalanges continuous, simple. Manubrium cartilaginous. Tongue
rounded, nearly entire.

The small number of species embraced in this family are of stout

toad-like habit, and furnished with a shovel-like development of the

cuneiform bone aud a coriaceous posterior digital palmation, to aid

them iu removing earth wliile making their subterranean abodes.

Many of them very seldom come to the surface of the earth, and then

only in darkness; for this habit the vertical cat-like pupil is an adapta-

tion, a peculiarity not exhibited by the toads, which are crepuscular.
__ __

* Plate 68,
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I. Cavum tympani and tyuipaiium wauting. Xiphisternum with an ossiQed proxi-

mal style. Cimeiform boue and sbeath well developed. Pupil erect. Toes

webbed.

Derm involved in cranial ossification. Temi)oral fossa with a strong roof.

Vomerine teeth : no parotoid glands CuJtv'ipes.

Derm involved in cranial ossification. No roof over the temporal fossa, or par-

otoid glands. Vomer! no teeth Pelohufes.

Derm distinct from cranium, which is undeveloped above, two lateral fronto-

parietal bars inclosing a median fontanelle. Vomerine teeth. No paro-

toids Didociis.

Cuneiform bone aud sheath well developed. Toes more or less webbed.

II. Cavum tympani aud tympanum present. Xiphisternum entirely cartilaginous.

Pupil elliptic erect.

Derm involved in the cephalic ossification, which is complete. Parotoid glands

and vomerine teeth Seaph iopiis.

Derm distinct from cranium, which is usually only ossified superiorly in two

superciliary bars. Parotoid glands and vomerine teeth Spea.

The extreme of divergence of the series of this famil^^ is, then, that

representing^- its type in a pre eminent degree. This is seen in the genus

Cultripes where the ossification of the superior cranial walls is espe-

cially thickened, obliterates the sagittal suture, and is extended in an

arch over the temporal fossa. The anterior ossification of the coccyx is

applied by its axial portion beneath the axis or centrum of -the sacral

vertebra, and becomes consolidated with it shortly after its commence-

ment, furnishing a structure not rare among burrowing Anura. This

character is maintained in the descending scale b}' Pelobates, Didocu.s,

Scaphiopus, and Spea, though none of these have the temporal fossa

overarched. Cultripes, with Pelobates and Didocus, exhibit an ossified

basal xiphisternal piece, while in all below it is cartilaginous, as in most

Arcifera; the extreme position of the former is also maintained by the

obliteration of many portions of the auditory apparatus. The succeed-

ing forms—Scaphiopus and Spea—resemble the first group in the toad-

like form and in the strong cuneiform shovel and webbed feet.

The distribution of the si)ecies of the family is as follows :

K. Neotrop. E. Nearctica. R. Palicarct.

Cultripes.-

2
2

0)1
1

1

Scaphiopus
Spea

4 3

The inferior dermal attachments of seven species of this family are as

follows

:

Didocus calcaraltis. Belly more than half attached.

Felohates fuscus. From half to two- thirds attached ; same in larva, with long tail ; fe-

mur one line below.

ScapJiiopus holbrookii. Free only opposite sternum ; thigh attached only below on
basal half.

Scaphiopus couchii. Triangular free area to middle abdomen.
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Spca Jiammondii. Very wide lateral iiilV.i)r attaclimeuts, which do not meet till

femora.

Spea boniMfrons. Belly with a free median band; femoral lines below and above be-

hind.

Spea mulUxilicata. A free dorsal line, very narrow in front, but wide as ilia behind;

abdominal area with a broader free space.

SOAPHIOPUS Holbrook.

N. Amer. Herp., ii, p. 85; Tschudi, Batr., p. 83; Dam. & Bibr, viii, p.

471 ; Giinth., Cat., p. 38 ; Cope., Nat. Hist. Eev., 1865, p. 108, and
Journ. Ac. Phila. (2), vi, p. 81 ; Boulenger, Cat. Batr. Sal. Brit.

Mus., 2ded., 1882, p. 433.

CavLim tympani and tympanic membrane present; sternum a carti-

laginous i^Iate
;
pupil erect; toes webbed; interna] cuneiform bone of

tarsus well developed.

This genus embraces species of robust form and of burrowiog habits.

The greater part of their lives is spent beneath the surface of the

ground, but in spriug they emerge and proceed to deposit their eggs in

the nearest body of water. This is usually of a temporary character,

and in adaptation to this circumstance the metamorphosis is corre

spondingl}^ rapid. They are very irregular as to the period of its com-

pletion, in dry regions losing their larval appendages while very small,

while in other and well-watered regions they retaiu them until fully

grown. During the season of reproduction tliey are very noisy, but

after that time disappear, and are neither seen nor heard. They are of

plain colors. Their general forms are like those of their allies of the

Old World, the species of Pelobates, or somewhat like that of toads.

There are two well-marked species of this genuS; which differ as fol-

lows :

a. Collections of glandular crypts on the post-tympaaic and pectoral regions.

Front wide ; interorbital width entering length of tibia 2.5 times ; vomer-

ine teeth a little behind choanal; color dark, with or without two pale

longitudinal stripes S. JwJhrooMi.

aa. No glandular enlargements: on post-tympanic or pectoral regions.

Front wide ; interorbital width entering length of tibia three times; vomer-

ine teeth a little behind nares; color light, with a net-work of brown
bauds S, couclm.

SCAPHIOPUS HOLBEOOKII Harlan.

(Plates 57, fig. 2; 68, fig. 3; 73, fig. 30.)

Baird, Eeport U. S. Pac. E. E. Surv., iv, Eeptil., 1859, PI. xxvii, fig. i.

1; Cope, Proceed. Ac. Phila., 1863, p. 54.

Bana holhrookil Harlan, Med. Phys. Eesearches, 1835, p. 105.

ScapMoims solUarius Holbrook, N. Am. Herp., 1836, Vol. i, p. 85, PI. xii, iUd. (edit, alt.),

1842, IV, 109, PI. xxvii; Tschudi, M6m. Neuchatel, i, 1838, p. 83; Dam. & Bibr,,

Erp. G6n., 18J1, viii, 473; Lc Conte, Proceed. Ac. Nat. Sti. Phila., 1855, 429;

Giinth., Cat. Batr. Sal. Brit. Mus., 1858, p. 38; Boulenger, Cat. Batr. Sal. Brit.

Mus., 2d ed., 1882, p. 434.
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Head large; maxillarj' outline rounded. Profile of front a rather steep

descent from the swollen occiput, where the skin is thin, closely adhe-

rent, and penetrated by osseous granules. Eyes prominent. Tympa-
num distinct, half its extent larger than ostia pharyngea. Vomerine

teeth in two fasiculi between and behind the posterior borders of tlie

latter. Parotoids small, rounded, prominent. No gland on the tibia

;

one on each side of the thorax near the axilla. Skin of back minutel}^

tuberculous, of sides more coarsely; below nearly smooth. Cuneiform

process longer than in any other species of the genus, but not more

prominent. Heel of extended hind leg reaching posterior edge of tym-

panum.

The inner nostrils are large, open, rather elongated transversely, and

wider apart than are the external nares. The vomerine teeth are in

two patches, situated within the inner nares, and on a line with their

posterior borders. The teeth in the margin of the jaw are continuous,

though not much developed. The tongue is longitudinally oval, not

emarginate behind in the specimen examined, where it is free for nearly

half its length.

The skin above and on the sides is covered pretty uniformly with

tubercles or pustules, with smaller hard black ones interspersed. The
first mentioned are wanting on the head and outer surfaces of the limbs,

where the others, however, may be observed. A few pustules about

the anus on the buttocks which show little signs of granulation. There

is a short parotid gland just above and behind the tympanum.
The arm is well developed ; the hand much shorter than the fore-arm.

The outer finger is very short; then the second; the fourth is a little

shorter than the third, or longest. All are subtruncate, or thickened

at the tips. A thickened web may be traced between the bases of the

fingers, although such palmation is not very evident. On the inner

and upper faces of the two inner fingers is a black, callous thickening

of the epidermis. The tibia is much shorter than the femur, and not

one-third the total length of body; the foot and femur about equal.

The metatarsal bones are firmly united nearly to the end by iiiter-

mediate muscle, and a web extends between the tips of the short toes.

The outer toe is very short, but little exceeding the third, and the web
between it and the fourth toe is proportionally reduced.

All the toes are much deiDressed, and invested by the thickened skin.

At the base of the inner toe is an elongated, comi^ressed, and well-de-

veloped spade like process, with a sharp horny edge, of a black color;

a trace of the same is seen on the inner edge of the tip of the inner

too. The sole is perfectly smooth, and there is no tubercle of any kind

except the spade-like process.

Color above, in spirits, either earth-brown, fulvous-brown, or ashy-

brown, with a pale ashy band from each orbit ; these converge again

on the coccyx. Those bands are rarely unbroken, and are sometimes

exceedingly indistinct; they sometimes inclose a pale area. Sides
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sometimes marbled with pale ash, sometimes uniform. Sometimes a

pale iiiterorbital cross-baud, sometimes two longitudinal bands on muz-

zle. A vertical light line on end of muzzle.

1 2 4 6 117
Fig. 74. ScapMopiis holbrooMi. No. 10004. Florida Keys

; 1-

Measurements of No. 11894.

M.
Lengtb of head aud body , 068

Length of head, including tympana 023

Width of head, including tympana 0275

Length of fore-leg from axilla 03.5

Length of hiiid leg from groin 07G

Length of tibia 0217

Length of tarsus 012

Length of rest of foot , 027

The wide front and peculiar glands of this species readily distinguisli

them from all others members of the genus. Its range, like that of so

many other North American Batrachia aud reptiles, is confined to the

eastern region. It is found in every part of this, including the Flori-

dan and Texan districts.

ScapMopus holbrooMi Harlan.

RESERVE SERIES.

Catalogue No. of
number. spec.

9.380 2

970!) a
3710 1

3690 2
4.'):59 1

3700 1

3712 1

4503 1

Locality.

Liberty County, Ga ...

Milledgoville, Ga
Cambridge, Mass

do
Pearl River, Miss
Indian River, Fla

do
Saint Simon's Isle, Ga .

When
collected.

From whom received.

Maj. J. Le Conte
Kumlien & Bean

J. H.Richard
Miss Helen Tunison
G. Wurdemann
Prof. L. Agassiz . . .

.

J. B. Postell

Nature of spec-
imen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do,
Do.

Specimens from Cambridge, Mass., are nearly unicolor, while Flori-

dah forms are lightest aud most variegated ; the head seems to bo a

little broader and more obtuse. These forms graduate into the inter-

mediate and most common type. Mr. C. W. Hargitt (see American

Naturalist, June, 1888) has found it on the Island of Martha' Vine-

yard, a fact which indicates the comparatively late separation of that

island from the main land of Massachusetts.
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Habits.—This species, tboiigb so widely distributed, is seblom seen.

After rains in Spring and summer its cries may be beard at nigbt, pro-

ceeding always, so far as my experience goes, from temporary pools.

I bave observed it twice in Pennsylvania, twice iu New Jersey, and

ouce in Massachusetts ou tbe main land opposite Martha's Vineyard.

Specimens from tbe latter locality which I kept in a vivarium buried

themselves in the earth by day, but issued at nightfall and indus-

triously explored their surroundings. Their burrows were concealed

by the loose earth which fell into and filled them, but below this the

bouy top of the head could be always found. Frequently one eye pro-

jected from the debris, presenting with its brassy-colored iris a most

singular appearance. On being irritated with a hard object they utter

a clattering note entirely unlike that of the breeding season.

SCAPHIOPUS COUCHII Baird.

(Plate 68, fig. 2.)

Proceed. Ac. Phila., vii, 1855, p. 62, aud U. S. Mex. Bound. Surv., ii, 1859,

Kept., p. 28, PI. 35, figs. 1-6; Cope, Proceed. Ac. Phila., 1863, p. 52;

Brocchi, Miss. Sc. Mex., Batr., p. 26 ; Bouleuger, Cat. Batr. Sal. Brit.

Mus., 2d ed., 1882, p. 454.

Scaphiopus varius Cope, I. c, j). 52; BroccLi, I. c, p. 27.

Scaphiopiis rectifrenis Cope, Proceed. Ac. Phila., 1863, p. 53; Brocchi, Miss. Sc. Mex.,

Batr., p. 27; Boulenger, Cat. Brit. Mus., 2d ed., 1882, 43.5.

Form stout; head more elongate, acuminate oval; width of frontal

region greater than from lip to nares, one-thiid the length of the tibia.

Profile gradually descending; front plane, muzzle projecting, rounded.

Anterior border of tympanum scarcely distinguishable. Byes very

prominent. Vomerine teeth opposite middle of choan«, which equal

ostia pharyngea. Tongue round, slightly emarginate. Parotoid gland

flat, descending on the side. Skin tuberculous, especially on the sides

;

sometimes a slightcryptiferous thickening of integument of tibia; none
on the sides of the pectoral region. A posttympanic and an aute-

pectoral fold. Abdomen slightly rugose; gular region smooth. Cunei-

form process elongate. Toes fully palmate.

1
-

xrr^- 4 6

Tig. 75. Scaphiopun couchii varius. Cope. 5893; nat. size. Capo St. Lucas, Cal.

Color above yellowish, with irregular brown bands, which converge
between and behind the orbits; others diverge on the flanks, beginning
at the orbit.«<; one from same i)oint to hip and one on canthus rostralis.

There is a confluence of dorsal biuids near the saerum, A light band
on outer face of tarsus and toe; hand yellowish,
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Measuremenis of No. 13629.

M.

Leugtli of head aud body 061

Leugtli of head, iucludiug tympana 020

Width of head at borders of tympaua 027

Length of fore limb 0315

Length of hind limb ,. 0606

Length of tibia 021

Length of tarsus Oil

Length of rest of posterior foot 024

This species is intermediate iu its characters between the 8. holbroolcii

aud the other species of the genus. The frontoparietal interorbital

space is wider than in the latter, but not so wide as in the former. Tlic

tibia is very short, giving the animal a more squat ap])earance than the

S. liammondii.

In the typical specimen the labial border projected beyoud the line

of the muzzle, so that the profile sloped to it downwards aud forwards.

1 have seen no second specimen like it, but specimens which agree with

it iu every other respect occur in the same zoological district. I am in-

clined to think that this peculiarity of the type specimen (which is not

represented in Baird's plate, I. c.) is only an individual one. The other

forms pass directly into each other.

The range of this species is the southern part of the Sonoran district

and the corresponding part of the Lower Californian. Within the

limits of the United States it has been found only in southwest Texas.

ScapMopus couchii Bd.

EESERVE SERIES.

Catalogue
number.

5893
12657
136-29

No. of
spec.

Locality.

Matamoros, Mex

Cape Saint Lucas, Cal .

.

La Paz, Cal
Helotes, Bexar County,
Tex.

(?)

W^heu
collected.

1882

From -whom received.

Lieutenant Coucli (Ber
landier collection).

John Xantus
L. Belding ,

G. W. Marnock

(?)

Nature of spec-
imen.

Alcoholic.
Do.
Do.

Do.

SPEA Cope.

Journal Academy Philadelphia (2), vi, 1886, p. 81.

Cranial derm free from cranium ; the latter generally with a fronto-

parietal fontanelle ; vomerine teeth present; toes webbed; cuneiform

process large.

In this genus we have permanently preserved characters which de-

fine an immature stage of Scaphiopus. In one of the subspecies of

the S. liammondii the ossification of the cranium has progressed so far

as to close the frontoparietal foutauelle, but not so as to penetrate the
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cranial iutegameut. The species belong to the western and south-

western parts of the nearctic realm. They are distinguished as follows:

a. Tympanic disk distinct; no gland on tibia.

Interorbital width narrow, entering length of tibia four times; vomerine

teeth between choause. ; color generally dark, with or without pale stripes.

S. Iiammovdii.

aa. Tympanic disk concealed ; a large gland on the upper side of the tibia.

Interorbital width narrow, entering tibia three times; vomerine teeth a little

posterior to uares ; colors pale S. mitltipUcata.

SPEA HAMMONDII Baird.

Cope, Jouru. Ac. Phila. (2), vi, 1866, p. 81.

Scapliioims liammondii Baird, Rept. Expl. Surv., iv, Roptil., 1859, PL 28, fig. 2; Cope,

Proceed. Ac. Phila., 1863, p. 53; Boulenger, Cat. Batr, Sal. Brit. Mus., 1882, p. 435.

ScapMopus homhifrons Cope, Proceed. Ac. Phila., 1863, p. 53; Boulenger, Cat. Batr.

Sal. Brit. Mus., 1882, p. 435.

Spea iomhifrons Cope, Jouru. Ac. Phila. (2) vi, 1866, p. 81.

Spea stagnalis Cope, U. S. G. G. Surv. W. of 100th Merid., V, Zool., p. 525, PL 25,

figs. 6-8.

Scaphiopus stagnalis Boulenger, Cat. Batr., Sal. Brit. Mus., 1882, p. 436.

Sca2}hiopus diigesii Broccbi, BulL Soc. Philom. (7), iii, 1879, p. 23, and Miss. Sci.

Mex., Batr., p. 94, PL 9, fig. 4 ; Boulenger, Cat. Batr. Sal. Brit. Mus., 18-2, p. 436.

This is a widely distributed and variable species, presenting such

diversity in some respects as to be interesting as an example of the

appearance of important characters in the course of descent. It is in-

teresting also from its habits, adapted as they are to the exigencies of

a dry climate, in which the opportunity for aquatic life is precarious,

and the metamorphosis correspondingly^ liable to modification.

1 include three subspecies under the common head, which are defined

as follows

:

Generally no frontoparietal fontanelle ; head plane above; a longitudinal pale band
on each side of back ; larger ; skin tubercular S. h. intermontana.

A frontoparietal fontanelle; head plane or convex above; no longitudinal light

bands; skin smoother ; smaller S. It. hammondil.

A frontoparietal fontanelle ; head very convex at the interorbital region ; skin nearly

smooth ; colors pale ; size least S. h. bomUfrons.

I had first placed the S. h. intermontana in the genus Scaphiopus,

while the two other subspecies were placed with the S. multiplicata

in a distinct genus, Spea, which was characterized by the presence of

a frontoparietal fontanelle. This character is generally constant, al-

though its inconstancy as a specific character is to be expected some-

where. The genus Spea is the seat of the failure of this generic char

acter to coincide with the other definitions of a species. In one of the

four specimens of the subspecies Intermontanus I find the fontanelle

present, while in three it is absent. lu a fifth specimen it is repre-

sented by a fissure between the frontoparietal bones.

The S. h. homhifrons appears to be, at first examination, a well de-

fined species. The interorbital protuberance is a striking character.
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The tibia is also shorter iu typical examples, in-easuriiif? oiil^' three

times the interorbital width. This measurement is i)artly due to the

iiiterorbital enlargement. The skin is less tubercular and the colors aie

paler. The form has an especial geographical range. But 1 find speci-

mens from different parts of the West which connect this form with the

true S. hammondii. Such are specimens collected by Br. Hayden in the

valley of the Great Colorado, in eastern Utah, and others obtained by

myself at Sante Fe, N. Mex. In some of the former the interorbital

width enters the length of the tibia three and a half times.

The Spca stagnaUs is known as yet from young specimenssouly, which

have but recently passed their metamorphosis. The principal peculi-

arity which characterizes them is the minute size of the ostia pharyn-

gea of the Eustachian tubes. I suspect this to be a character of imuja-

tnrity, as I find a similar state of affairs iu some of the young speci-

mens of Scapkiopus coucliii in the collection.

Spea hammondii intermontana Cope.

Proceetl. Ac. Pbila., 1883, p. 14.

1 took a specimen of this species within the limits of Salt Lake City,

and subsequently obtained three or four specimens from Pyramid Lake,

Nevada. The sides and much of the dorsal region are covered with rather

largo tubercles closely phiced. The frontoparietal bones, though ossi-

fied, are not roughened, as in the species of Scaphiopus. It is nearest

tlic tS. couchii (from near San Antonio, Tex.). In that species the vo-

merine teeth are entirel^^ posterior to the internal naresj iu this one

they are between the posterior borders of the same. The lips are not

cross barred, as in the B. couchii; and the superior region has two

pale lines on each side. In 8. couchii these lines are replaced by a

coarse marbling. As compared with the Spea hammondii, this frog

differs in its larger size, lighter colors, and the presence of the superior

pair of light lines.

Fig. 70. Spea hammondii intermonlana. No. 1092G. Ft. Walla Walla
; \.

It represents the 8. hammondi in more northern regions, and the com-

plete cranial ossification and larger size mark it as a more full}^ devel-

oped form.

I found it associated with Bufo columhiensis iu a pond near the shore

of Pyramid Lake. Like other allied species, it was very noisy, almost

obscuring the voice of the less vociferous Bufo.
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Measurements.
M.

Leugth of head auci body U62

Length of head, iucluding tympaua ' OIG

Width of head, iocludiug tympaua 0-28

Length of fore liuib from axilla 0;iO

Length of hind limb from groin 070

Length of tibia 023

Length of tarsus 012

Length of remainder of foot 028

Spea hammoudii intermontava Cope..

Ciitalogue
number.

No. of
spec.

Locality.
When

collected.
Prom whom received.

Katiuo of spec-
imen.

8100 1

1

Dr. H.C. Yarrow
Capt. C. Bendire10926 Fort Walla Walla, Wash.

Bpea liammondii hammondii Baird.

(Plate XLVi, fig. 8; XLix, fig. 18; lxvi, fig. 1.)

Cope, Jouru. Ac. Phila. (2), Vl, 18G6, p. 81 ; Proceed. Ac. Phila., 1863, p. 14.

Smpluopiis hammondii Baird, Rept. Expl. Surv.,iv., Reptil, 1839, PI. 28, fig. 2; Cope,

Proc. Ac. Phila., 1863, p. 53; Eouleuger, Cat. Batr. Sal. Brit. Mns., 2d ed., 1882,

p. 435.

Spea stafjnalis Cojie, Yarrow's Rept., v, Zool., p. 525, PI. 25, fig. C-8.

Scapltiopns stagnaJls Boulenger, I. c, p. 436.

Scaphio2)us diigcsi Brocchi, Bull. Soc. Philom. (7), in, 1879, p. 23, and Miss. Sc. Mes.,

Batr., p. 94, PL 9, tig. 4 ; Boulenger, I. c, p. 436.

Fig. 77. Spea hammondii hammondii. No. 14553. E. Utah; {.

Maxillary outline acuminate oval; muzzle somewhat truncate, per-

peudicular in profile. Region of cautlius rostralis concave ; front plane

or a little concave, with a weak ridge on each side, which is most dis-

tinct posteriorly ; the width one-fourth length of tibia, and less from

nostril to lip. Eyes prominent; tympanum distinct, one fourth the ex-

tent of the former. A fold behind angle of mouth. Parotoids flat,

small; no gland on tibia or pectus. Tongue very large, entire. Cho-

ana3 large; vomerine teeth in transverse series between them. Skin

roughly tuberculous, especially on the sides; thick on the occiput; be-

low nearly smooth. Cuneiform process produced.

Color above stone-brown in alcohol, witli traces of two paler dorsal

bands. Tubercles fulvous tipped ; extremities shaded with the same.

Below whitish, immaculate.

1951—Bull 31 20
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Measurements of No. 3695.
M.

Leugtli of head and body 051

Length of head, including tympana 0154

Width of head, includiug tympana , 023

Length of fore-leg from axilla 02G5

Length of hind leg from groin : 055

Length of tibia 019

Length of tarsus 009

Length of rest of foot 022

The range of this species is extensive. It was originally obtained

near Redding in northern California. My friend, James S. Lippiiicott,

has sent it to me from the extreme south of California, San Diego. The

Smithsonian Institution has a slightly differentiated variety from Chi-

huahua, and specimens from my friend. Dr. Duges, from Guanajuato,

Mexico, are the same. I suspect that the Scapliiopus clugesi Brocchi

from that locality is the same species.

Abundant in July and August, when it deposits its eggs in the pools

of rain-water. It is very noisy at such times, and the open lots in the

city of Santa Fe resound with its cries. These are much like those of

the ScapMoims liolhroohii.

Spca hammondii hanunondii Baird.

RESERVE SERIES.

Catalogue No. of
number. spec.

9453 1

8559 3

8653 1

9(i28 1

3695 1

Locality.

Califorula
Alto dos Utas, N. Mex.
Utah
California
Eort Redding, Cal

When
collected.

Sept. — , 1874
1872

Aug. — , 1875

Eromwhom received.

Dr. -T. Ci. Cooper..
Piof. E. D. Cope
Dr. H. C. Yarrow

do
Dr. J. F. Hammond,
U. S. A.

Nature of spec-
imen.

Alcoholic.
Ale. typo.
Alcoholic.

Do.
Do.

8;pea hanunondii homhifrons Cope,

(Plates 51, fig. 17; 68, fig. la.)

Cope, Journ. Ac. Phila. (2), vi, 1886, p. 81.

Scaiyhiopns homhifrons Cope, Proc. Ac. Phila., 1863, p. 53; Boulenger, Cat. Batr. Sal.

Brit. Mus., 2d ed., 1882, p. 435.

Outline of maxillae acuminate oval ; muzzle truncate, elevated, thick-

ened transversely
5
profile or vertex arched, of front concave; cauthus

rostralis replaced by a concavity. Tympanum concealed or scarcely

visible; parotoid flat, small. No gland on tibia or pectus. Tongue en-

tire. Yomerine teeth in obliciue fasiculi or short series between choaniTe

;

these equal ostia pharyngea. Skin nearly smooth, roughest on the sides.

Cuneiform process produced. Palraation of toes deeply repand.

Color in spirits, pale ashen or brown, with numerous plumbeous ver-

miculations, which are aggregated into a blotch on the scapular region,

which has a pale space below it. Limbs vermiculated ; outer border

of tarsus and foot light. A dark spot ou canthus rostralis.
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Tbis species has the Qiost nortberu rauge of those found west of the

Mississippi, and is especially characteristic of the elevated plains. It

ranges from northern Texas to Montana. It resembles very closely

half grown specimens of Bufo cognatus of the same region, so as to con-

stitute it a mimetic analogue.

1^ #;^ 5^ ^^

Fig. 78. Spea hammondii bombifrons Cope. 9943, nat. size. Camp Thome, Yellowstone K.

Measurements of No. 3520.

M.

Length of head and body 043

Length of head, including tympana 012

Width of head, iuclnding tympana 016

Length of fore-lea; from axilla 020

Length of hind leg from groin 0445

Length of tarsus 007

Length of tibia 014

Length of rest of foot 017

The specimen 9943, from the Yellowstone Kiver, is an excellent illus-

tration of the mode of origin of corneous epidermis. The end of the

muzzle and the frontal convexity are covered with a layer of black

born, each forming an oval shield, which meets the other on the top of

the snout. This is probably a result of the constant pressure and fric-

tion of the earth when the animal is burrowing in it. Although the

animal burrows with the hinder limbs, the muzzle is naturally used in

keeping the passage-way open to the surface. The character is not con-

stant.

This species is characteristic of the northern parts of the i)lains and

Great Basin. I found it especially common in the region north of the

Missouri River and eastward of Fort Benton. Before my arrival there

rain had fallen, and the ruts of the wagon-trails were filled with water.

These ditches contained numerous examples of this species, together

with Ghoro;pMUis triseriatus, Bufo cognatus, and AmhJystoma tigrinum.

Their metamorphosis was completed by that time (August 20), although

some of the specimens were small.

In Idaho, near latitude 43° 30', is situated a body of water known as

Market Lake. Its extent is variable, for it is said to be dependent for

its water supply on the overflows of the Snake Eiver, which is a few

miles distant to the eastward. An old channel leads from the river to

the lake, giving probability to the statement. At the time of my pas-

sage through the region the water was unusually high, for a portion of

the stage road, with parts of numerous telegraph j^oles, was submerged.

The lake appeared to be about ten miles long by six in width. The

country surrounding it is arid, and the sand, which represents soil, rests
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on a basis of lava. The stage halted for a short time to enable me to

examine the shore of the lake. I found it to be lined with a windrow

of grasshoppers {Caloptenus spretus) which had fallen into the water

and been washed up, some living, otbers dead. Among them I found

numerous large fat larvae of Spea homhifrons occupying small spaces

which tbey had clearetl, quite out of the reach of the water. Their

limbs were nearly fully groAvn, while their tails had suffered no absorp-

tion, and their jaws were toothless and cartilaginous ; some quite larval

in form, others with wider gape. They were engaged in eating the

grasshoppers, and I detected several specimens with the entire insects

in their mouths. In some instances the grasshoppers' bodies were too

large and projected from their mouths. These precocious larvj© were

evidently air-breathers, and hopped about, presenting a curious ap-

pearance as they dragged their large tails after them. 1 found some
adnlt specimens of Amblystoma mavortium also along the water's edge.

These observations were made on the 11th of August, 1870.

Sjjea liammoiidii homhifrons Cope.

Catalogue
number.

No. of
spec.

• 3704
3520

3703
9943

1

Locality.

Blaclifdot Fork, Mout .

.

Fort Union, Dak
Platle River, 2U0 miles
west of Fort Kearnej'.

Llano Estacado
Camp Thorne, Tellovr-

stono.

Fort Benton, Mout

When
collected.

From wbom received.
Nature of spec-

imen.

F. v. Hayden
E.J. Dennis .

W.S.Wood..

Capt. J. Pope
(?)

E. D. Cope ..

SPEA MULTIPLICATA Cope.

Spea multipUcata Cope, Journ. Ac. Phila. (2), vi, 1866, p. 81.

Seaiihiopus multipUcaiiis Cope, Proceed. Ac. Phila., 1863, p. 52; Brocchi, Mis. Sci.

Mex. Batr., p. 25; Bouleuger, Cat. Batr. Sal. Brit. Mus., 2ded., 1882, p. 436.

//-,-:_-•:

Fig. 79. S-pca muUiplicata. No. 3G94. Valley of Mexico;

Form broad, squat. Head very short; profile rapidly descending

;

maxillary outlines acuminate, oval; muzzle thick, rounded. An open

frontoparietal fontanelle. Vomerine fascicles just posterior to the line
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couuecting tlie posterior nares. Eyes very proiiiineut. From these a

strong fold passes the posterior to the augle of the month aud across

the gular region ; tympanum covered by a portion of the parotoid

ghiiid anterior to this. Parotoid proper very large, extending beyond
sL'a[)ula, bent upon the side; bounded inferiorly by a strong fold, which

extends from the one above mentioned to the groin. Below this, on

the sides, are two or more other folds. Skin of upper surfaces coarsely

tuberculous ; that of the crown thick, of the extremities nearly smooth.

A large gland occupies most of length of tibia. Abdomen minutely,

l)ubic region coarsely, rugose. Cuneiform process rather short, very

prominent. Ghoaniie smaller than ostia pharyngea. Tongue entire,

with a narrow free anterior border, one-third iree posteriorly. Ex-

tended heel reaching front of humerus; tibia three times as long as in-

terorbital width. Three phalanges of fourth toe iree from web. Color

in spirits; above ashy brown, below yellowish ash.

Measurements of No. 3694.

M.

Lengtli of head anil body 055-

Leugtb of head lo parotoid fold 015

Widih of head at cauthns oris ^ 023

Length of fore limb from axilla 023

J.cngth of bind limb from groin 052

Length of tibia 0175

Length of tarsns 0002

Length of rest of bind foot 0204

The characters which distinguish this species are numerous. In its

general appearance ,it has a great resemblance to the Bufo compactiUs

of the SLime country. But one s{)ecinion is known.

ifo. 3G94; one specimen ; Yalley of Mexico ; J. Potts : alcoholic.

CYSTIGNATHID^. *

Baiiidce, part., CyHtlgnaihldn', part., Discoglossidce, part., Alytidw, part., UperoUidce,

Bomhi)iatorid(f, part., Hi/Iodidw, part., Giintlier, Cat. Batr. Sal.

Cystignatliidw Co\^c, Nat. Hist. Rev., 1865, pins Scaphiopodidce, part.

Ciiaiignalldda'. Cope; Jonrn. Ac. Piiila. (2), w, 1866; Bonlenger, Cat. Batr. Sal., Brit.

Mns., ii ed. 1882.

Bomhuialoridcc,Y)iirL, Pleclromantidoe, J?,)/fW«;, part., Polypedatidoe, part., EaHifZcc, part.,

Discojlossidoc, xiart., Mivart, Proceed. Zool. Soc, 1869.

Vertebrae procoelous; no ribs ; sacral diapophyses cylindrical, obtri-

hedral or slightly depressed distally, inclined upwards. Urostyle sepa-

rate, attached to two condyles, without diapophyses. Terminal phalan-

gos conti aous, either uniformly conic, or with divergent terminal proc-

esses or their rudiments. Sternum distinct. No teeth on the mandible.

This, after the Hylida) the most extensive family of the Arcifera, em-

braces one hundred and fifty-six species, which represent thiity-sevcn

generic types.

Th i most cirapletely developed genus exhibits a cranium without

* Plates 70, 71.
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fontauelle aud with complete ethmoid arch, and a styloid osseous xiphi-

steruum, with terminal cartilaginous disk 5 the auditory organs perfectly

developed ; the lowest, undeveloped ethmoid arch and frontoparietal

roof, and disciform cartilaginous xiphisternum without style, with

Eustachian tubes and membranuin tympani wanting. Accompanying

this succession, we have four modifications of the family structure to

adapt to as many modes of life: the aquatic, the terrestrial, the arbo-

real, and the subterranean. As the earth's surface is the common
niedium between the above extremes, so the species of terrestrial habits

furnish us with none of the adaptive extremes of structure, but remain

an intermediate grouj), from which the succession of structures, inter-

rupted, it is true, passes towards the divergent types. Developmental

structures accompany and confirm the adaptive, but by no means al-

ways coincide.

The aquatic habit is attained when the digits behind are not only

webbed, but when the external metatarsi are separated by membrane

also; the arboreal, when the terminal phalanges are furnished with a

terminal transverse limb, which supports an adhesive disk. The sub-

terranean is shortened, and furnished with a great development of the

first digit or prepollex of the tarsus, which is covered b^'^ a corneous

sheath, and serves as a spade. The first type may be combined with

the third, as in Mixophyes and Chiroleptes, or either may be furnished

with a bony overroofing of the temporal muscles, and penetration of its

integuments by the hyperossification of the cranium.

The fossorial spur is weak in Helioporus and Paludicola, weaker in

Mitrolysis, and just represented in Ceratophrys. The palmate foot is

diminished in Calyptocephalus, reduced in Mixophyes and Chiroleptes,

and represented by a trace in Hylorhina and Limnomedusa. The un-

developed ear is seen in Telmatobius and in Alsodes.

The variations in the development of the thumb are not so striking

as in the Hylidie. In Gnathophysa, Cystignathus, and Ceratophrys

the trapezium supports an osseous metacarpal and obtuse phalange,

which are concealed in a large tubercle. In Mixophyes, on the other

hand, the metacarpal is slender, entirely cartilaginous, and does not

support a phalange. There is nowhere a spur, as in Hypsiboas.

With regard to the dermal attachments, the following imj)ortant

varieties occur; in thefamil}^ generallj^, but especially among Hylodes

and Cystignathi, the dorsolateral septum is placed especially high up :

Fseudes.—Septa in Pseudis as in Eana; in Lysapus the lateroventral

line is a little widened. In Mixophyes fasciolatus the lateroventrals

are very wide, and leave the ventral free space very narrow behind the

middle.

Ceratophrydes.—In Ceratophrys the lateral septa are narrow, and

there are two posterior abdominal transverse septa, similar to those

attached to the sternum. In Ceratophrys ornata these are wanting, but

the dorsolateral line is very broad.
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Crmice.—Among these animals I have examined species of Heliopo*

I'us, Platyplectrum, Crinia, Borboroeaetcs, Eusophus, and Hyperolia,

and in none can I find m3ie than lateral traces of the epicoracoid and

coracoid septa, except in the Hyperolia maronorata, where they are com-

plete. The posterior abdominal is well developed in Eusophus nebU"

losus.

Pleurodemce.—Ventrolateral low down, and posterior abdominal well

developed in Pleurodema bihronii.

Ilylodes.—DoTSolsbterdl and ventrolateral far apart; the transverse

posterior abdominal septum in the species of Lithodytes, in Ephirexis

longipes, in Enhydrohius vomerinus (Elosia Girard) and Hypodictyoii ri-

dens. I hp ve not found it in Lithodytes conspicillatus Gthr., Enhydrohius

parvus^ and Limnocharis fuscus Bell {Elosia nasus Girard).

Vystignathi.—In all the species the structure is similar to that of

Eaua, except in the approximation of the dorsolateral lines, and the

presence of the postabdominal septum, which is continuous with the

laterovcntrals, and is indicated externally in several of the species by

a fold in its line of attachment.

The accompanying table exhibits the affinities of the genera and the

groups into which they naturally fall.

This family was first characterized by the author in Proceedings Acad-

emy Natural Sciences, 1863, 46; excluding, however, the genera Cera-

tophrys and Tomopterna; and subsequently more exactly in the ISTat-

ural History Review, 18G5. Several changes, approximations to nature,

were proposed by me in 1866. Boulenger adopted this family as I de-

defined it (Oat. Brit. Mus., 1882), but modified the extent and definitions

of the genera materially.

Group I. PsEUDES.—Frontoparietal boues fully developed; toes webbed, exterual

metatarsi free; terminal phalanges acute; sternum a cartilaginous plate; ear

perfectly developed; tongue broad, entire, adherent.

Cephalic derm distinct ; vomerine teeth ; uo cuneiform shovel or

lumbar gland
;
prefrontals closely united; pupil horizontal ; no

digital dilatations Pseudis Vvagler.

Cephalic derm distinct; vomerine teeth; no cuneiform shovel or

lumbar gland
;
prefrontals widely separated from each other and

frontoparietals ; ends of digits dilated Lysapsns Cope.

Cephalic derm distinct ; vomerine teeth ; fingei's and toes webbed

;

terminal phalanges bifurcate; supporting disks.. Ce«^ro?e«e Esp.

Cephalic derm distinct; vomerine teeth; a cuneiform shovel; no

lumbar gland; prefrontals not closely united; pupil vertical

Mixoplnjes GMir.

Cephalic derm distinct; vomerine teeth; no cuneiform shovel; a

lumbar gland; prefrontals well united, transverse.

Cyclorhamphiis Tsch.

Cephalic derm involved in a rugose cranial ossification, temporal

fossa overarched, completing postorbital arch ; vomerine teeth
;

no cuneiform shovel or lumbar gland
;
prefrontals extensively

linitedaud prolonged posteriorly Calyptocephalus D. & B.
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Group II. Ceratopiiuydes.—Frontoparietal bones fully developed ; toes free or

(slightly webbed; tlie external metatarsi bonnd ; terminal pbalanj^es simple:
.sternum a cartilaginous plate (so far known, emarginate); ear perfectly devel-

oped ; tongue entire, little free.

a. Cephalic derm distinct ; no postorbital arch.

Pupil vertical
;
prefrontals well separated ; vomerine teeth ; toes

webbed ; inner finger opposable MiiroJijsis'' Cope
Pupil horizontal; prefrontals more or Jess united; vomerine teeth

:

toes webbed; inner finger not opposable ; abdominal derm areo-

late ; a strong cuneiform shovel Odontoplinjnus R. & L.

Prefrontals widely separated; eyelids with dermal prolongation;

vomerine teeth; toes nearly free; cranium elevated ; form toad-

like ; inner finger not opposable Stomhua t Boie.

Prefrontals in close contact; eyelids not prolouged ; vomerine teeth

on palatine arch; toes free; cranium broad; pupil horizontal;

form squat; abdomen smooth Zachcenus Cope.

aa. Cranial derm involved in ossification; no jjostorbital arch.

Pupil vertical; thumb opposed ; toes webbed ; vomerine teeth
;
pre-

fontals separated ; no dorsal shield Chirolejytis t Gthr.

aaa. Cephalic derm involved in cranial ossification; a postorbital bony arch.

Similar to Cerat ophrys as below, but without dorsal dermal osseous

shield Phrynoceriis Tsch.

Prefrontals wholly or in part separated; eyelids with a dermal pro-

longation ; vomerine teeth; toes more or less palmate; cranium

elevated; form toad-like; iuner finger not opposable; pupil

transverse; a dorsal dermal osseous shield Ceratoplirys Boie.
Group III. Criki^.— Frontoparietal bones embracing a large fontanelle; cephalic

derm free; external metatarsi bound; terminal phalanges simple; jirefroutals

never closely united, rarely in contact; sternum not distinguisliahle into style and

disk, broad, emarginate, cartilaginous.

a. Ethmoid bone with superior arch complete ; toes webbed.

Pupil erect ; vomerine teeth Helioporus Gray.

Auditory apparatus minute ; vomerine teeth
;
pupil horizontal; ster-

num with a proximal semiossified portion Cojjlia'us ^ Cope.

aa. Ethmoid arcli complete, or nearly so ; digits free; no cuneiform shovel.

Large parotoid glands; no vomerine teeth; pupil horizontal.

Hyperolia Gray.

No parotoid glands; vomerine teeth in transverse series; xiphister-

num broad; pupil horizontal Borhoroca'Aes
\\ Bell.

No parotoid glands
;
pupil erect ; sternum a plate Perialia Gray.

No parotoid glands; pupil horizontal; vomerine teeth wanting or in

minute fasciculi ; sternum slender, without bony deposit ; abdo-

minal integument usually areolate Crinia Tsch.

aaa. Ethmoid arch cartilaginous above ; digits free ; no shovel.

No parotoids ; vomerine teeth
;
pupil round ; auditory organs rudi-

niental Eiisoph us Cope.

aaaa. Ethmoid arch? No metatarsal shovel; "auditory organs wanting;" toes

slightly webbed.

Vomerine teeth : no parotoids Alsodes Bell.

* Type Cliiroleptes albogutiatus Gthr.

t Type Ceratophrys boiei Wied.

t Phractops Peters.

^ Telmatohius Boulenger, not of Wiegmaun.

II
Includes L\mnody»asles Fitz., Giinther.
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Group IV. PLEURODEM.E.—Frontoi)arietal boues embraciug a foutauelle ;
auditory

apparatus developed; digits free, or slightly webbed; external metatarsals

bound; terminal phalanges simple; sternum an osseous style, with one or more

distinct terminal cartilage disks ; tongue entire; cephalic derm free.

a. Inguinal glands; pupil horizontal; sternal cartilage emarginate or bifurcate.

Vomerine teeth
;
prefrontals well separated ; metatarsal tubercles

minute; terminal phalanges short Pleurodema Tsch.

aa. No inguinal glands; pupil horizontal.

No vomerine teeth; prefrontals entirely separated; terminal pha-

langes short Liuperus D. & B.

aaa. No inguinal glands ; sternal cartilage entire
;
pupil erect.

Vomerine teeth; prefrontals widely separated by the osseous ethmoid;

terminal phalanges elongate; limbs elongate.. ..iT/y/oWu/frt Bell.

Group V. Hylodes.—Digits free, or nearly so; external metatarsi bound; terminal

phalanges with a transverse liinh, which supports dermal disks; sternum without

style, scutiform, emarginate or bilobed, osseous or cartilaginous.

1. A frontoparietal font.inelle.

No vomerine teeth or tarsal spurs; prefrontal bones wide, uniting on

the middle line Malachylodes Cope.

2. No frontoparietal foutauelle.

a. Prefrontals well separated, rarely the convexities of the inner borders in

contact.

h. Manubrium cartilag-jr^ous.

Muzzle and canthus rostralis augulated, projecting ; vomerine teeth;

digital dilatation ssmall Enhydrobiiis Wagl.

Muzzle and canthus rostralis contracted, little marked ; vomerine

teeth ; digital dilatations large Epirhexis Cope.

hh. Manubrium osseous, styloid.

Muzzle and canthus rostralis augulated ; no vomerine teeth

Limnocharis Bell.

aa. Prefrontals united throughout by close suture, and usually in contact with

frontoparietals.

No vomerine teeth Sijrrho2)hits Cope.

Vomerine teeth ; abdomen smooth Lilhodijtes Cope.

No vomerine teeth ; belly areolate Hypodictijon Cope.

Vomerine teeth ; abdomen areolate Hylodes Fitz.

Group VI. Cystigxathi.—Frontoparietals and auditory apparatus fully developed
;

cephalic derm free; external metatarsi bound, digits free, terminal phalanges

simple; sternum a distinctly defined slender osseous style, with distal cartilagi-

nous disk ; toes free.

a. Xiphisternal style emarginate, and with two distal cartilaginous disks.

Vomerine teeth wanting ; no tarsal spurs ; inguinal glands

Buhonias Cope.

Vomerine teeth present ; no tarsal spurs; inguinal glands

Edalorhina Esp.

No parotoid or vomerine teeth; isolated inguinal glands ; two acute

metatarsal spurs
;
pupil horizontal Pahidicola Wagl.

aa. Xiphisternal style and distal disk undivided.

No inguinal glands
;
pupil horizontal Leptodactylns Fitz.

Glandular aggregations on the loins
;
pupil horizontal

Cystignathus Wagl.

No glands
;
pupil erect Limnomedusa Cope.

No glands
;
iiupil horizontal ; auditory apparatus atrophied.

Tehnatohius Wiegm.
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Kegio
Australis.

Cystignatlii . ..

H.ylodea
("oratophiydes
Psoudes
Plcufodemai ..

Criiiifc

Eegio Neotropica.

Chili and S.

of La Plata.
Central. Mexican.

29 5
^ 24 26

6
3
3 1

2

West
Indian.

There are then kiiown twentyoiie Australian species, of wliicli all

but two possess an incomplete cranium and none a bony sipbisterual

style. In the Patagonian snbregion twenty-four species, of which ten

exhibit an incomplete cranium, and five a complete bony xiphisternal

style ; in the Brazilian snbregion sixty-seven species, of which only six

have an incomplete brain case, and twenty-four the osseous xiphister-

nal style; Mexico, thirty-two species with complete cranium, and one of

these with style; the West Indies with twelve, none having the fonta-

nelle, and three the style.

E.
AuMtralis.

S. R. Pata-
chonica.

S.R.
Brazil.

S.R.
Mexic.

S.R
lud. Ore.

Total 25 13 53 4 2X

Prefrontals fully developed
1

.5

8
7

1
3
4

1
1

2
3

*22

"o
15
6
2

27

7

10
Ear imperfect.
Ko vomerine teeth
Toes webbed
Fossorial shovel Q

* Approximate.

In regard to the cranial development, the West Indian region is pre-

eminent in this family, as in the Hylidte; tlie Brazilian inferior, and the

Australian vastly below all; the degradation appearing in a certain

degree regular. In the lack of vomerine teeth (a feature of immatur-
ity) South Brazilian and Argentine forms predominate. In possession
of the raniform xiphisternum the West Indian and Mexican subregions
show fewer representatives than the Brazilian. There are none in the
Australian.

One species

—

Ltthodytes ricordii—wanders from the R. Neotropica
into the southern projection—Florida—of North America, and two
others, Lithodytes latrans and Syrrlioplms marnockii, have a distribu-

tion in Southwest Texas; no others are known to occur beyond the
borders already stated. No species is common to the E. E. Australis

and Neotropica, and but one genus—Borborocastes. Two Brazilian

species occur in the Southern West Indies and two in Southern Mex-
ico

;
probably three of the same country must be included in the Buenos

Ayrean list.

As yet we are acquainted with the fossil remains of but one species

of Cystignathidae—a Ceratophrys, from a Brazilian cave. It has been
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regarded as id ntical with the G. dorsata by Giiufclier ^Aim. Mag. IsTat.

Hist., 1S5!), PI. xvj.

Cystignathi,
39 sp.

Pseudes,
7 sp.

Frontopai'iotal bones developed.
An osseous xiphisternal style.

( Telmatobius
j Cystignathus Bubonias

I
Leptodactylus Edalorhina

[ Paludicola

Xlpbistcrnnm a cartilaginoua disk.

Hylodes, 1 \ ""^

LySpsua
oJ sp.

I

\ Mixopbyes
[ \ Cycloihampbus

r

Ceratopbrydea,
17 sp.

Plenrodcma;,
9ap.

Criniffl,

25 sp.

I

Frontoparietal bones undeveloped, embraci
a fontanelle.
Xipbisternum with an osseous style.

<; Pleurodema Hylorbi

i Liuperus \

Xipbisternum a cartilaginous plate.

Limnocharia
Hylodes

Litbodytes
Enhydrobius

EpirLiexis
Syrrbopbus

Maiachylodea

Ceratopbrys
Stouibus
Ubiroleptes
Zaobffiuna
Odontopbrynua''

loporus

Copbseua
Alaodes

Borboroctetes
Crinia

Hyperolia

Frontoparietals and etiimoidarcb undeveloped.
Eusopbus

LITHODYTES Cope.

Proceed. Ac. Phila., 1862, p. 153; Jouru. Ac. Phila. (2), vi, p., 97.

Hylodes pars, auctoriim.

Termiual phalanges T-shaped ; flugers and toes free; no enlarged

metatarsal tubercle. Oinosternmn cartilaginous. Sternum a cartilagi-

nous plate. Prefrontal bones uniting on the median line of the muzzle.

Belly smooth.

This genus differs from Hylodes only in the smooth, as distinguished

from the granular, or areolated, bellj" of the latter. Its species are nu-

merous and inhabit principally the equatorial and northern parts of

the ISTeotropical realm. But two are found in the United States: the

L. latrans at the southwestern border, aud the i, r/cor(7ii at the extreme

southeast. The latter is a West Indian species; the former probably

occurs in Mexico, but its existence there has not yet been ascertained

positivel3^

a. Vomerine ia two short patches between the uares.

Form robust ; muzzle short, wide ; upper surfaces with brown spots L. latrans.

aa. Vomerine teeth in two long transverse curved series posterior to the internal

uares.

Form elongate ; muzzle acute ; spotted above L. ricordii.
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LITHODYTES LATRANS Cope.

(Plates 51, fig. 15; 71, fig. 22.)

Amer. Nat., 1878, p. 186; Bull. U. S. Nat. Mus, No. 17, 1830, p. 25.

Size ratber large ; froutoparietal region flat, its width equal to the

vertical diaaieter of the membraniim ty mpani. Skin smooth, that of the

abdomen thrown into a disk by a circular fold. Digital dilitatious small

on all the feet. The toes have no dermal free margins; those of tlie

hand are long, while those of the foot are rather short. Tlie fourth

finger is as large as the forearm and exceeds the thumb, whicli in turn

is considerably lou'ger than the second finger. There are two strong

palmar tubercles, of which the external is divided into two by a longi-

tudinal groove. There are two solar tubercles, and the entocuneiform

is prominent and obtuse. The muzzle marks a point beyond the mid-

dle of the tarsus of the extended hind limb. The tarsus to the e.ito-

cuneiform is just half as long as the remainder of the foot. There are

prominent tubercles on the inferior side of the digits of both extrem-

ities. The head is wide and flat and the loreal region oblique. The
nasal region is flat and gently decurved and the lip projects a little beyond

the muzzle. The long diameter of the eye equals the length from its

border to the external nostril, which is ver3^ near the end of the muzzle,

and exceeds the long or vertical diameter of the membranum tympani by

one-half of the latter. The width of the tympanic membrane is five-

sixths of its height. The tongue is subround. The ostia pharyngea are

large, but smaller than the choanoe. The vomerine teeth are in two

short, nearly transverse patches, on elevated bases, their apices nearly

in line with the posterior border of the choanie. In younger individ-

uals the choanie are obliquely longitudinal.

Length of head and body, .07G'"; length of head to line of posterior

borders of tympanum, asially .024"' ; width at latter point, .031™ ; length

of posterior leg, .107™.

Color of superior surfaces brownish-gray, marked with a few large

brown spots with pale centers. The largest of these is on each scapular

region; a smaller pair.is one over the extremity of each sacral trans-

verse process. There are several on the pelvic region and above the

groin, one on each eyelid, and one or two on the middle of the nasal

region. Another covers the tympanum, and a brown band connects

the orbits around the end of the muzzle. There are two large brown

spots on the lip, one below the eye and one in front of it. The seg-

ments of the limbs have broad cross-bands, excepting the humerus.

Below pale, immaculate.

This species is one of the larger forms of the genus. The nasal bones

are in contact for most of their length, but diverge a little posteriorly,

displaying a small portion of the ethmoid. This is not typical in

Lithodytes, but approaches the state of things in Epirhexis.

This frog inhabits the clifls of the cretaceous limestone which are
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found ia every directiou along the borders aud river valleys of tlie first

plateau region of Texas. Mr. G. W. Marnock, who discovered it, in-

forms nie that after rains it is very nois}^, iuaking the rocks resound
with its cry, which is somewhat like a dog's bark. It hides in fissures,

aud is so difiicult to find as to be generally unknown to the country

33ople, who suppose that the voice proceeds from. a lizard. According

to Mr. Marnock the eggs are hatched iu winter, and the tadpoles pass

their existence in temporary pools of raiu-water which collects in iioles

iu the rocks and at a distance from the creeks.

Fig. 80. Lithodytes latrans. No. 1059. Helotes, Texas
; J.

Additional specimens of this species received from Mr. Marnock show
that it reaches a larger size than the above specimens indicate. I give

the following
Measuremenis.

M.
LeDgtli of head and body 094

Length of head, including tympana 025

Width of head at posterior edge of tympana 039

Length of fore limb 055

Length of hind limb 115

Length of tibia 039

Length of tarsus , 020

Length of rest of foot 035

In the large and old specimens a mineral deposit takes place iu the

skin, as iu the Fhyllomedusa scleroderma Cope and IStereocyclops incrass

satus Cope. It is especially abundant in the cranial derm, but which is

not, as iu cases where the -ossification appears on the surface of the

cranial bones, adherent to the latter.

The Hylodes augusti (Duges MS.), Brocchi Misiou Scientifique de

Mexique, 1881, from Guanajuato, Mexico, is related to the present ani-

mal. I do not know what the speoific difference is, unless it be in the

form of the vomerine patches, which I can not clearly make out from

Brocchi's description.

Catalogue
number.

No. of
spec.

Locality.
When

collected.
From whom received.

Nature of spec-
imen.

10751 1

1

1

2
2

1

Bexar County, Tex
do - ..

do
do

Feb. 10,1880
. . do10752 do Do.

10753 ...do do Do.
10058 do Do.
10529 do

do
do Do.

13633 do Do.
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LITHODYTES RICORDII Dum. & Bibr.

Cope, Check-List N. Amer. Batr. EeptiL, 1875, p. 31.

Mylodcs ricordii Dum. & Bibr., Erp. Gen., viir, p. 623 ; Boulenger, Cat. Batr. Sal. Brit.

Mus., 1682, p. 213.

HeaCl as wide as or wider than tlie body, longer than broad ; the

lateral outlines curved ; the end of the muzzle abruptly truncated.

Ostia pharyugea oval. Vomerine teeth in two long curved series,

which commence behind and opposite to the external border of inner

uares; they are separated by a considerable space medially. Tongue
elongate oval, slightly nicked. A subgular vocal sack. Tymj^anum
half the size of the eye. Skin smooth above and below; sides rugose.

Heel reaching the orbit. Digital palettes small. Two metacarpal, two
metatarsal tubercles. Brachium longer than or equal to antebrachium.

General color reddish-brov/n. The loreal region, a band between the

eyes, one above the tympanum, and some dorsal spots, darker. Beneath
light brownish.

A single specimen from Key West, Florida, is in the National Mu-
seum. Its x)roper habitat is Cuba.

SYRRHOPHUS Cope.

Amer. Nat., 1878, p. 253; Proceed. Amer. Philosopli. Soc, 1876, p. 268.

Sternum a cartilaginous plate, notched; digits free; vomerine teeth

none; ear well developed; nasal bones in contact, forming a solid roof

over the ethmoid cartilage. Pupil horizontal.

This genus is simply Lithodytes without vomerine teeth. In the

former genus the nasals and ethmoid have the structure seen in Elosia.

Four species are known, three of which are Mexican in distribution.

They differ as follows from each other:

Posterior limbs sliort, heel to tympannm; head wide; tympanum half orbit; rufous,

brown spotted S. marnoclin.

Posterior limbs longer, heel to front of orbit; head wide, acanthus rostralis; lym-
pannm one-third orbit; brown, jiale spotted S. leprus.

Posterior limbs longer, heel to front of orbit; head narrow, no cauthns rostralis;

tympanum one-third orbit; brown, dark spotted S. cystignathoides.

Heel to front of orbit; head rather wide, flat; tympanum two-thirds eye-slit; sub-

digital tubercles large
;
gray, with black spots S. verrucipes.

SYRRHOPHUS MARNOCHII Cope.

(Plate 71, fig. 34.)

Amer. Nat., 1878, p. 253; Bull. U. S. Nat. Mus., 1880, p. 26.

The typical specimen is as large as Ryla versicolor, and has a long

flat head and remarkably short hind legs. The muzzle is flat and
slightly depressed above, and projects a little beyond the edge of the
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lip. The nostril is a little beliiud the apex, aud as fiir iu fiout of tbe

orbit as tbe loug diauieter of the latter. Tympauic membrane roiiiub

its diameter about half that of eye. Choante lateral, equal iu size to the

ostia pharyngea. Tongue longer than wide, full, entire. Integuments

everywhere smooth; on the abdomen a faint discoidal fold. Digits

short, moderately expanded and truncate at the extremity. Prom-

inent tubercles at the proximal ends of the phalanges below. First and

second anterior toes equal and shorter than fourth. The heel of the

appressed hind limb reaches the middle of the tympanum, and the ex-

tremity of the tarsus a little anterior to the orbit. The fore limb is rela-

tively longer, the wrist extending beyond the extremity of the muzzle.

The tarsus is two fifths the entire length of the posterior foot. The in-

terorbital space is flat and wide, and is but a trifle narrower than the

expanse of the sacral diapophyses.

The color of the upper surfaces is a light parplish-brown, closely

spotted with rather small closely placed and broadly defined dark

brown spots. The spots are less distinct on the head. Inferior sur-

faces light yellowish, immaculate, this tint commencing as small spots

on the pale ground of the sides. Limbs above brown, broadly cross-

banded with yellowish- femora behind, light brown with a few light

points.

Catalogue
uumber.

No. of
spec.

Locality.
When

collected.
From "whom received.

Nature of spec-
imen.

10161 2

1

Helotes, Bexar County,
Tex.

do

G. W.Marnock

do

Alcoholic.

13635 Do.

1 ^467
Fig. 8\. Syrrhophus marnockii. No, 13635. Helotes, Texas; }.

Measurements
M.

Length of head and body 038

Length of head, including tymi)ana 0123

Width of head, including tympana 013

Length of fore limb from axilla 022

Length of hind limb from groiu 045

Length of tibia.. , 015

Length of tarsus 0093

Lengtli of rest of foot 015

Nothing is yet known of the life history of this species. It is prob-

able that, like other species of the genus, it inhabits rocky places. I

found the S. verrucipes in the bottom of a rocky ravine in the State of

Hidalgo^ Mexico^ uuder a stone on the borders of a small stream.
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HYLIDJE.*

VertebrcB procoelons. Sacral diapopliyses dilated, the simple urostyle

articulated to two condyles. External raetacarpi bound together. Ter-

minal phalanges articulated iuferiorly onto the extremity of the penulti-

mate, globular or swollen proximally, and giving rise, usually from a cen-

tral emargination, to the curved, acute distal portion, which is of a more

compact tissue. Superior plate of ethmoid never covered by fronto-

parietals, usually produced anteriorly between frontonasals. Ear per-

fectly developed. Abdominal integument generally areolate.

This family embraces the tree toads of Australia and America. It

presents comparatively little structural variety, not containing as un-

developed types as the Cystignathidie, nor as high ones; it possesses

neither earless nor fossorial, nor really aquatic genera.

The adaptive modifications are: First, those which accompany a ter-

restrial habitat, ie., the diminution of the digital dilatations and palma-

tion. These occur in regularly increasing degree in a small number of

the species of the typical genus Hyla, and are general in and distinctive

of two other genera. Second, those which adapt the extremities to

grasping a limb by opposition of digits, instead of adhering to a snr-

face by expansion of them in one plane. This first appears possible in

Agalychnis, and is structural in Phyllomcdusa. Third, those which re-

strict the light admitted to the retina, first, by the lateral contractility of

the pupil; second, by the rendering opaque of the inferior palpebra. The
first characterizes the two genera just mentioned, the last occurs in the

first two, but is inconstant in the second, and characterizes two other

genera. Fourth, that which adapts the female duiiug the breeding sea-

son to localities without water, or where perhaps the water contains

enemies, by the inversion of the dorsal integument so as to form a sack,

in which the eggs are carried. This occurs in and is accepted as char-

acteristic of two genera.

Another feature, which has a functional value, is the union of the

abdominal integuments with the 6ui)erficial fascia of the muscles by

an areolar or fibrous net- work, continuous with that of the usual latero-

ventral band. The skin of the inferior surfaces of these creatures, as in

the raniform tree frogs, has a thickening in numerous close areohB, the

nature and function of which is like that of the digital dilatations, and
the derm of the tuber on the thumb of the male liana, i. e., to secrete an

adhesive fluiLl as aid in maintaining the peculiar positions assumed.

In proportion to the development of these is the extent of the abdomi-

nal attachment, and hence may be supposed to be adapted for relieving

the other areolar connections from the strain of the animal's weight when
in an appressed or vertical position. Its uniformity in the burrowing

genera of the Bufonidte and Scaphiopodidie, and especially on their dor-

sal surface, rather confirms this view.

This connection is, hoMCver, evidentlj^ not necessary to the use of the

opiates 72, 73,
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abdomiual iutegumeut as au adhesive support, as this faculty is no-
where better seen than in the Acris, where derm is free. This creat-

ure will adhere for days to a vertical glass plate, not ouly by the abdo-
men and digits, but by the iuterdigital membranes, and will light se-

curely from a loug leap on such a surface. Daudin and Dumeril have
related the same adhesive faculty in Pelodytes punctatus, which is not
known in regard to the dermal attachments, but has not the abdominal
areohiB present in Acris. The extent of the attachment is least where
the dilatations are smallest, as follows:

Abdomeu entirely attached ; 18 sp.*

Phylloiuediisa four sp. Agalycbuis three sp. Trachycephalus two sp. Noto-
trerua oue sp. Seytopis two sp. Smilisca baudinii.

Hypsiboas albomargiiiata, boaus. Hyla agrestis, krefftii, phyllochroa.

Posterior half or third of abdouieu attached; lateroveutral baud wide.

Tripriou petasatns.

Hyla fusca, arenicolor, gratiosa, versicolor, femoralis, squirella, andersonii, ccb-

rulea.

Kauoidea aurea.

Chorophilus triseriatus.

Less than posterior third abdomen attached; the lateroventrals wide.

Hyla arborea, regilla, lateralis, miotympaauin, pickeringii.

Chorophilus nigritus.

Abdomen entirely free.

Hyla leseurei, curta, gracilipes. Acris gryllus.

Of distinguishing features, which are seen in the degree of develop-

ment of the elements of the skull, there are, first, the development of

the o. 0. frontoparietalia ; second, of the prefrontalia ; third, of the su-

perficial cranial rugosities; fourth, of vomerine teeth; fifth, of a post-

frontal arch; sixth, of the ethmoid arch.

Whole number of species 183

Frontoparietals fully developed 22

Frontoparietals with rugosities penetrating derm 9

Prefrontals developed 17

No vomerine teeth 6

A postfroutal process 1

Ethmoid incomplete above 1

Of the above characters the lack of vomerine teeth is inconstant in

Phyllomedusa, being present in some and wanting iu other species.

There is a tendency to the Pseudis and liana liberation of the outer

metatarsus in Hyla americana, hyposticta, and dimolops,iiii(\ M. flianoideaj

aurea.

Parotoid glands occur in some species of Hylidte as au extensive stra-

tum of crypts, but never exhibit the definition seen in Bufouiform and

some Cystignathid genera. It even occurs in Seytopis venulosus irreg-

ularly, being sometimes present and sometimes wanting in the female,

at least.

The xiphisteruum exhibits the form which exists in the greater num-

ber of Cystignathidte, exceptiug in eight species, where it only lacks

the posterior emargination.

1951—Bull 34 21
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The natural genera are as follows

:

I. No teeth on the parasplieuoitl bone.

1. Pupil horizontal.

a. A frontoparietal fontanelle ; ethmoid not ossified above.

Toes free Thoropa Cope.

aa. A frontoparietal fontanelle ; ethmoid completed.

Toes free, or nearly so; digital dilatations very small; sacrum little

dilated Chorophilns Baird.

Toes fully webbed; digital dilatations minute; sacrum little dilated.

Jots D. & B.

Toes webbed; digital disks and sacral diapophyses more dilated
;
poUex

consisting of one or more short concealed phalanges
;
palpebra traus-

parent , HtjUi Lanr.

Like Hyla, but the dorsal derm introverted forwards, forming a sac.

Notoirema D. & B.

Like Hyla, but pollex consisting of phalanges fused into a curved solid

exsertible spine
;
palpebra transparent Hypsiboas Wagl.

Like Hypsiboas, but palpebra reticulate with fibers Cmcloscopn^ C<i)ie.

Like Hyla, but vomerine teeth wanting Utjlella K. & L.

aa. No frontoparietal fontanelle.

Derm of the head free ; no postfrontal process iScyiopis Cope.

Derm of the head free ; a postfrontal process Smillsca Cope.

Derm of front free ; bones exostosed Osleocepliahts Fit z.

Derm of the head involved in the ossification ; no dermal sac.

Traaliycephalus Tscli.

Derm of head involved in the ossification ; a dorsal sac of the introverted

skin Opisthodelphys Glhr.

2. Pupil vertical.

/i. No frontoparietal fontanelle.

Tongue scarcely free behind; no digits opposable; cranial ossification

involving derm Nyctimantis Bonl.

j3/3. Frontoparietal fontanelle present.

Tongue extensively free behind; sternum deeply emargiuate; digits not

opposed when at rest ; cranial skin free Agalychnis Cope.
Tongue extensively free; internal digits opposable, more or less free;

sternum entire
; cranial skin free Pliyllomedusa \N'agl

II. Teeth on the parasphenoid bone.

Pupil horizontal; vomerine teeth; cranial derm involved in ossifjcatioii

of skull ; labial borders produced Diaglena Co])q,

Vomerine teeth; toes webbed; derm of head involved in ossitication
;;

labial border produced
;
pupil vertical Triprion Cope.

In the series 1-2 lo Phyllomedusa a liiial duniuiition of palmatioii
accompanies continued size of the digital palettes and increase in the
length and breadth of the ethmoid and diminution of the frontoparie-

tals, which features, however, are as marked in Hijla palmata ns in

these succeeding types j they cany to its fullest development tlie cra-

nial peculiarities of the family, and add other features before men-
tioned; they inhabit the continental subregion of the Neotropical..

The other main series (I-l) leads, first, to a fuller development of tbe
frontoparietals, then to an extension of the prefrontals, and hnally to

covering of the cranium with " dermo-ossiflcation," on the one hand with
the superaddition of a dorsal dermal sac, on the other without it. This
extreme finds its greatest expansion in the West Indian snbregion. A_
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singular incompleteuess of the cranial box seems to mark Tboropa,

which has the strong nasal roofing of this second series.

Chorophiliis exhibits an affinity to the Cystignathidie, as does also

Thoropa, which represents in inferiority Eusoi)hns in tlic same iamily.

The following is the geographical distribution ofthegeneraand species:

R.
Austialis. Neotropica.

K.
Nearctica.

R.
Palifiarctica.

R.
^tliiopica.

R.
Piil.Totropica.

1

1

5

3
4
9

1

13
3

1

3

16
6U
4

OpisthodelplivH

H'yla 29
2

10 3 3

Hylella
1

51

1
^

Total 31 128 16 3 3

The only genus in the above series which is not confined to a zoological

realm is Hyla, and the species of this genus are all restricted to their

respective regions. ISmilisca baudinii extends from the Neotropical into

the borders uf the Nearctic region, and it is possible that Hyla ccerulea

extends from the Australian Islands into those of the Palaiotropical

archipelago, thougli the identification of the species may not be strictly

correct. According to Bleeker it is found in Java and as far west as

Padang, on the west coast of Sumatra.*

The following is a distribution of these generic forms among the dis-

tricts of the Neotropical region

:

West
Indian.

Mexican.

1

Colombian. Chilian. Eastern.

1

1

1 1
4 1

3

4

(1) 2 8
1

2
3

1

11
Agalycbuis
Siuilisca

1
Hypsiboas 2

17
1

i

7
15

Hyla 2 1 36
Hvlella - 3

?1
1

Xotal 7 31 13 1 80

Our present knowledge, as above, indicates considerable localization

in the distribution of genera, and a marked predominance of the eastern

"Over de Reptiliea Fauna v^ii Sumatra, P. Bleeker, Batavia, I860, p. 8.
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district. But three of tlie genera found in tlie latter are known to

exist in any other. The poverty of the Chilian district is marked,

while West Indian species are nearly all of one genus, the Scytopls

noted being the 8. ruber of Surinam, which occurs in Trinidad. None

of the species ever pass these bounds, with the last-mentioned exception,

and those of Scyto])is venulosus, Hypsiboas albomarginatus and xerophyl-

lum, which occur in the eastern and adjoining j)Oi'tion of the Mexican

region. Our knowledge of this subject is, however, very incomplete.

In the species of Hylidae coloration may be distributed into two

regions; the first including that which is exposed to the light when the

animal is crouched, with the limbs all flexed and close pressed to the

sides, the hands and feet concealed more or less under the body ; and

the second embraces what is thus hidden from the light, especially the

portions in actual contact in flexure. Any marked difference in color

of the different surfaces will usually be found to have reference to this

division into regions, generally very dissimilar in appearance. This

is well seen in Hyla andersonii, caroUnensis, and in Phyllomedusa and

Agalychnis. Fpr convenience of reference, I here, as in other genera

of Batrachia Salientia, term the portions of the body and limbs which

are exposed to the light external 5 those concealed in the flexure, in-

ternal.

AORIS Dumeril and Bibron.

Erp. G611., VIII, 506; Giinthp, Cat. Batr. Sal. Brit. Mus., i ed., 1856, p.

71; Cope, Nat. Hist. Kev., ib65, p. 110; Cope, Journ. Ac. Pliiia. (2),

VI, 1866, 86 ; Boulenger, Cat. Batr. Sal. Brit. Mus., 1882, 11 ecL, p. 336.

But one species of this genus Is known, and it is found throughout

the greater part of the North American realm. It is quite possible that

it may become necessary at some future time to unite this genus with

Hyla.
ACEIS GRYLLUS Le Coute. *

Dum. & Bibr. Erp. G6u., viii, 507; Le Coute, Proceed. Ac. Phila., 1855,

28; Boulenger, Cat. Batr. Sal. Brit. Mus., 1882, 336.

Bana gryllus Le Conte, Auu. Lyceum New York, i 1825, p. 282; Harlau, Med. Phys.

Res., p. 104.

Bana dorsalis Harlau, I. c, p. 105.

Hylodes (jrijUus Holbr., N. Amer. Herp., PI. 33.

Head moderate, length to canthus oris equal breadth at same point.

Muzzle narrowed, produced
;
profile projecting or nearly perpendicular.

Canthus rostral is weak, approximate
5 external nostril little nearer edge

of lip than to orbit. Vertex plane; diameter of orbit greater than iu-

terorbital breadth, three times in length from end of nauzzle to posterior

border of t.ympanic membrane. Latter indistinct; partially obscured

by a fold one-fifth the size of the orbit. Skin of head and body above

with rather distant tubercles, of which some on the scapular regions are

more or less i)liciform. No areolation on thoracic and gular region.

A series of small tubercles on the outer border of the tarsus ; two small

metatarsal tubercles. Articular tubercles of the phalanges very small.
'

* Plate 73, fig. 29.

'
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Tougae broad, obovate, sometimes nearly ovate, distinctly to not emar-

ginate posteriorl3\ Vomerine teeth in two ovate patches between the

interior nares, as near them as to each other.

The end of the fore-arm extended reaches the external nares. The

heel of the extended hind leg reaches to or beyond the end of the muz-

zle. Two large metacarpal tubercles. Length of head to tympanum,

one-third that of head and body.

Average size: Length of body, 12 lines; from vent to outer end of

femur, 6 lines; tibia, 7 lines; tarsus and foot, 9 lines.

Typical coloration : Above, brown or gray, with a blackish triangu-

lar patch between the eyes, the apex directed backwards; the bor-

ders of this are of a light color, which is light green in life, and is con-

tinued as a band to the end of the body. Three dark bars on the lip,

one from the eye to the anterior ur-per arm across the angle of the

mouth, pale bordered above. A dark bar from the orbit across the

tympanum, and one from scapular region to beyond middle of side. A
dark bar from behind the scapular region restricts the dorsal line near

the sacrum, and is usually continued with an interruption to the groin.

Color of upper surfaces continued on a less part of surface of femur,

which is cross-barred; behind this pale, with a longitudinal bander

series of spots posteriorly. Throat in spring yellow.

This species possesses the power of metachrosis or color-change in a

high degree. The dorsal stripe and border of the interocular spot may
be bright green, dirty white, or bright rusty ; and the dorsal tnbercles

vary in color in the same way. The general tint varies from bright

green to dull slate color.

In its habits the Acris grylhis is a lover of the muddy borders of the

water, into which it leaps when alarmed. As it does not conceal itself

among vegetation, like the Hyla piclceringii, it is much more easily

caught than that species, and is more common in museums, though not

less abundant. As the structure of the feet indicate, it is a good swim-

mer, and its powers of leaping are remarkable.

This species is distributed from Florida to Texas, through Kansas

and the iSTorthwest to the Atlantic, and as far northeastwardly as New
York.

The northern and southern sections of this area produce forms which

ofter considerable differences, but which must be termed subspecies, on

account of the existence in some localities of intermediate individuals.

I have seen such from Illinois, Pennsylvania, Missouri, and elsewhere.

These subspecies are as follows:

Hinder foot less tarsas less than half the length of the head and body
;
dermal tuber-

cles larger
;
iiosterior femoral stripe less distinct 4 9- crepitans.

Hinder foot less tarsus longer than half head and body; dermal tubercles smaller;

femoral stripe very distinct ^-i/- gryilus.

These subspecies are respectively of northern and southern distribu-

tion; the A. g. gryilus ranging from North Carolina to Florida and

Louisiana.
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Acris gryllus crepitans Baird.

Acris gryllus Dum. & Bibr., Erp. Geo., viii, 1841, p. 506, partbn; Giintlier Cat. Batr.

Sal. Brit. Mas., 1858, p. 7, partim.

Hylodcs grijllm De Kay, N. Y. ZooL, Eeptil., in, 1842, p. 70, PI. xxii, fi;r. 61.

Acris crepitans Baird, Proceed. Ac. Phila., 1855, p. 59; L'^ Cnnte, /. c. p. 426; Baird,

U. S. Mex. Bound. Surv., Kept., p. 28, PI. xxxvn, lii>. 14-17.

Fig. 82. Acris gryllus creintans. No. 13924. Dcs Moines, Iowa, | ; 6 and 7, f.

Brownish above. The median region of bead and body above bright

green; a dark triangle between the eyes. Three oblique blotches on

the sides, nearly equidistant: the first behind the eye, the last on the

flanks and running up on the back; all usually margined with lighter,

a narrow white line from the eye to arm. Beneath yellowish- white.

Inferior face of thigh plain. Tibia a little more than half the length of

the body. Foot rather smaller. Head rather obtuse, scarcely longer

than broad. Web of hind foot extending to the penultimate articula-

tion of the fourth toe.

This subspecies is characterized by a rather long, narrow head, with

the eyes farther back than usual. There is no constriction for the neck,

the outline tapering towards the snout from about the middle of the

body. The limbs are very muscular, and considerably developed.

The eyes are large and prominent ; their anterior edges decidedly be-

hind the middle of the commissure, and their posterior barely anterior

to the angle of the mouth; hence the snout is considerably produced.

The nostrils are minute, situated on the canthus rostralis, rather nearer

the tip of the snout than the eye, and separated by a distance less than

one-third the width of the rami. The tympanum is small, not very dis-

tinct, about half the diameter of the eye, and placed just above the ric-

tus. The head is almost as long as wide, especially in large specimens.

The tongue is broad, oval, subtruncate, and but slightly emarginate

behind; the anterior extremity rounded; it is free behind and on the

sides. The inner nares are large, open, placed a little in front of a

point opposite the anterior canthus orbitalis.

The vomerine teeth are situated in two oval patches about the size

of the nares, the slightly longer axes inclined a little to each other,

backward. They are placed between the nares, their anterior edges

nearly in the same transverse line with those of the nares, and extend-

ing a little beyond the nares posteriorly, and thus more anterior than in

any other of the small Hjioids of North America. They are about as
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far apart posteriorly as their anterior extremities are from the nares*

The Eustachian apertures verj'^ minute, less than the inner uares.

The lower parts are covered by a depressed pavement or granulatioUj

extending half-way up the side and on the inferior face of the thighs

In many specimens this appears to be wanting between and anterior to

the arms. The upper j)arts generally are provided with rather scat-

tered pustulations or warty elevations, with numerous pores opening

between and on them; tlfese pustules are most numerous on the sides

and anteriorly. Some are considerably larger and longitudinal, and

appear most distinct near the edges of the vertebral vitta.

The hands are large and well developed; rather longer than the fore-

arm. The tips of the fiogers and toes are provided with very slightly

enlarged, depressed pallets or disks, convex beneath and with a nail-

like groove.

The outer finger is rather longer than the second, and all appear to

be connected by a very slight thickened membrane. The inner finger

is set at a right-angle with the third and posterior to the rest. There

is a soft large tubercle at its base, and a still larger opposite io it on

the other side of the palm, the two with only a narrow interval. All the

articulations of the fingers and toes have well-developed tubercles be-

tween them.

The femur is shorter than the tibia, rather longer than the foot; the

tibia is more than half the length of the body. The two outer meta-

tarsi are firmly united, the others cleft to the base; the intervals of the

latter, however, filled up by a well-developed membrane, which extends

as far as the bases of the disks, and filling up most of the space between

the toes, except on each side of the longest, where the membrane forms

a narrow margin on the penultimate joint. The third toe is a little

longer than the fifth or outer. The cuneiform process makes a consid-

erable prominence, while on the opposite or outer side of the tarsus

and foot are three or four small tubercles, at about equal distances,

the distal one opposite the cuneiform process and largest. The tuber-

cles beneath the articulations are very distinct. There is a rudimentary

membrane along the exterior edge of the loot.

In alcohol the general color above is of a dull brown. During life,

however, an area bounded by lines extending from the nostrils and

diverging to the middle of the edge of the upper eyelid, then converg-

ing to the sacral vertebra, then again widening to the buttocks, is of a

bright grass green. This is interrupted between the eyes by a well-

defined triangle of brown, nearly equilateral, with rather concave sides,

;and its base connecting the edges of the npper eyelids. A dusky line

extends along the canthus rostralis. The sides of the face and edges

<of the upper jaw exhibit three or four indistinct square blotches, sepa-

irated by narrower intervals ; one or more sometimes better defined than

the rest. A dark broad line extends from the sides of the lower jaw to

tthe lower part of the insertion of the arm, and another from the posterior
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portion of the orbit to the upper edge of the same insertion; the two
are oblique and parallel. They are separated by a narrow light (even

white) line, extending from the orbit a little behind the lowest part and
running to the middle of the insertion of the arm. Behind the arm and
on the side of the body is a still larger blotch, similar and parallel to

the last mentioned, and behind this and higher up on the back still

another, anteriorly covering the loins on each side, and running ob-

liquely backwards so as to be parallel to the others. The blotches of

this posterior pair are separated by the narrowest part of the green

stripe, which is bounded to a considerable distance by these blotches.

All the blotches just described, as well as that on the top of the head,

are dark brown, margined by a lighter areola, which on tlie sides and
back is sometimes yellowish in life. The under parts are yellowish-

white or pure white; the throat sometimes bright yellow; sometimes

closely or sparsely crowded with dark spots. There are no well-de-

fined darker blotches on the arm ; but the thigh, leg, tarsus, and foot

each exhibit two or three transverse ones. The buttocks are yellow-

ish, wfth the arms brown, and the posterior and anterior faces, with

small blotches, some of which are occasionally confluent into an irreg-

ular dark line along the anterior and jiosterior faces of the thigh. The
granulation about the buttocks is usually white.

A specimen from Eussellville, Ky., has the blotches much smaller

than usual.

In a specimen from Carlisle the last vertebra has the transverse

apophyses very little dilated, though somewhat enlarged at the ends.

Inches.
i

Indies.

Tarsus 28 .25

Foot 49 .45

Total of leg stretched 1.76 1.63

Width of head 36 .33

Chord of upper jaw 3d .35

The iris of this subspecies is golden and capable of excessive contrac-

tion. A broad blackish spot occupies it at each end of the pupil, and

a narrow black line above and below the latter. When the iris is con-

tracted the pupil is shortly transverse, not linear as in many Hyhe, and

the brown spots are triangles, their apices inwards.

Specimens from the lower Mississippi are frequently of obscure colors,

of rather larger size, and with large tubercles. I have not been able to

distinguish them as forming a constant subspecies. Mr. Boulenger,

(Catal. Batr. Sal., Brit. Mus., 1882, p. 337) refers such a specimen to a

"var. bufonia."

In connection with metachrosis in this species I observed in a speci-

men latelj^ dead that on the end of the muzzle, palpebrie, canthus ros-

trails, outer line of humerus, ends of sacral diapophyses, where the

derm was in a state of tension, that it assumed a bright green hue.

The note of this species may be exactly imitated by striking two
marbles together first slowly, then faster and faster, for a succession of

TotalJeugth 1.08 1.00

Arm and hand 40 .37

Hand alone 27 .25

Thigh 53 .47

Leg 58 .54
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about twenty or thirty beats. The noise can not be heard at a very

great distance. Like Hyla pic1{eringii, this species in confinement can

readily be made to produce its note by imitating it, either with the

voice or the clattering of two pebbles. It keeps on the high grass in

and around marshy i)laces, seldom if ever ascending trees or bushes.

When pursued it leaps with prodigious agility and hides under water.

Acris gryllus gryllus Le C.

Eana gryllus Le Coute, Ann. N. Y. Lye. i (1825), 282 ; Harlan, Journ. Ac. Nat. Sci.

V, (1827), 317, and Med. and Phys. Res. (1835), 104 (copied).

Eana dorsalis Harl., Journ. Ac. Nat. Sci., Phila. v (1827), 317, and Med. and Phys.

Res. (1835), 105 (Fig. on p. 72), (Florida.)

JUylodes gryllus Holbrooli, N. Amer. Herp., 1st ed., ii (1838), 75, xiii, and 2d ed., iv

(1842), 131, XXXIII, j>«r<im.

Acris gryllus Dum. & Bibr., Erp. G6n., viii (1841), 506; Ang. Duni., Ann. Des. Sc.

Nat., 3™'^ serie, xix (1853), 153; Giintlier, Cat. Brit. Mus., 1858, p. 71, j)arUm;

Boulenger, Cat. Brit. Mus., ii ed., 1882, p. 336.

Acris acheta Baird, Proceed. Ac. Phila., 1855, j). 59.

Body slender ; bead pointed. Limbs much elongated. Head^ longer

than wide. Web of hind foot extending only to the third articulation

(from tip) of longest toe. Tibia two-thirds length of body. Foot more

than half length of body. Colors much as in A. crepitans^ but brighter.

Inferior surface of thigh plain, or very slightly freckled with darker.

A narrow white line from eye to arm and a light line above the urostyle.

Having presented a minute description of A. crepitans, it will only be

necessary here to give the principal points of difference as compared
with that species. The entire form is much more slender, and the limbs

longer in proportion. The head is much more acute, and the outline of

the lower jaw^ elliptical, instead of being nearly semicircular. The chord

of the rami is longer than their greatest width, not equal to it, and the

cleft ex tends further back. The tympanum in both is scarcely distin-

guishable. The tongue is large, triangular, and fleshy. The teeth are

in two small circular patches, between the inner nares, and separated by
quite an interval. The pallets at the tips of the more elongated fingers

and toes are very moderate, less prominent than in A. crepitans. The
fourth or longest toe projects beyond the rest much more than in A.

crepitans and the web scarcely extends on either side beyond its ante-

penultimate articulation, while in A. crepitans this web reaches to the

penultimate one and even as a very narrow margin to the very tip; nor

between any of the phalanges does the membrane extend to the disks as

in the other.

The general distribution of color is the same, although the pattern is

brighter and clearer. All the blotches have a narrow border of white.

The posterior large one seems to extend higher up on the back. The up-

per jaw has four narrow white lines perpendicular to its edge on each

side, as in the other species, inclosing nearly equal spaces. There is a

light streak down the posterior part of the back above the urostyle which

we have not noticed in the other. The dark longitudinal line on the
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posterior face of the tbigh is more distinct. Tlie limbs are more finely-

barred above, three or four fascise on each joint; the iii)per and outer

surface of the hands and feet also finely barred.

The skin above seems rather smoother than in the other, while the

throat is more granulated.

As regards the transition between this subspecies and the A. g. orepi

tans, a number of specimens display intermediate proportions. Thus

in some the posterior foot, minus the tarsus, is exactly half the length

of the head and body. In some lots from a single locality some speci-

mens have the hind foot one-half the length, while others fall a little

below, and still others fall a little above this proportion. Such a lot is

that from Cooper County, Mo., No. 3557,

The distinctness of the posterior femoral brown strii)e is subject to

variation. In typical A. g. gryllus it is sharp, and is bordered above

and below by pale bands, of which the latter is again bordered below

by a darker shade. In other specimens the lower pale band is shaded,

and its inferior brown edge is indistinct. The inferior edge of the

brown band becomes irregular, and in the A. g. crepitans it is a good

deal interrupted by paler.

Acris gryllus crepitans Baird.

KESEEVE SERIES.

Catalogue No. of
number. si^ec.

3.i53 4
355G 2

3274 1

3278 1

3268 1

32G5 1

3555 3

3.08.5 5

3279 1

3552 2

4899 2

3551 1

3206 2

3264 5

3273 9
3275

3269 3

3-280 1

3575 6
3565 3

3568 4
4909 2
8871 1

8344 8

8178 t.O

H930 2

3550 15
3560 12
9415 2
7827 9

.11480 3

1109 2

Locality.

Oconoraowoc River, Wis.
ilo

Fort lQ2;e, Te.\;

do":.
New Brauufels, Tex
Indianola, Tex
Russellville, Ky
Prairie Mer Rouge, La .

.

Fort Smith, Ark
Aztalan, Wis
Washington, D.C
Carli.slo, Pa.
Verdigris River
NortirPlatte, Nebr
South Forli
105 miles west of Fort

Rili'y, Kans.
Republican River, Mo ..

Rock Marcy ;

Saint Louis, Mo
Mason County, 111

South Grand River, Miss
Kansas
Tlckfaw, La
Goldsborough, N. C
Union County, III

Swampson Loup Fork ..

Carlisle, Pa
New Mad rid, Mo
Waukegan, 111

Washington, D.
(?)

Pensacola, Fla

When
collected.

Dec. 26, 187C

From whom received.

Prof. S. F. Baird
A. U.Barry
Dr. C. B. R. Kennerly

do
F. Lindheimer
J.H.Clark
Bibb
James Fairie
Dr. B. F. Shumard . -

.

Prof. S. F. Baird
Dr. Wm. Stirapson .

.

Prof. S. P. Baird
J.H.Clark
W.S.Wood
Dr. P. V. Hayden ....

W.S.Wood

Dr. W. A. Hammond, U.
S.A.

H. B. Mollhausen
Dr. G. Engelmann
R. Kenuicott
Dr. P. R. Hoy
Dr. J. G. Cooper
Dr. T. H. Bean
J. W.Miluer ;...

R. Kenuicott
Dr. F. V. Hayden
Prof. S. F. Biiird

R. Kenuicott
J. W.Miluer
Dr. E. Cones
(?)

Dr. J. Hammond

Nature of spec-
imen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do

Do.
Do.
Do.
Do.
Do.
D.).

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

GENERAL SERIES.

3271 1

3566 1

3277 3

Loup Fork
Saint Louis, Mo .

Foi t Riley, Kaus

Lieut.G. Warren, U.S. A.
Dr. G. Engelmauu
Lieut.F.T.Bryan,U.S.A.

Alcoholic.
Do.
Do.
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Specimens intermediate between A. g. grtjUas and A. g. crepitans.

Catalogue No. of
number. spec.

3562 14
3557 15
13328 20
12073 2

11913 . 3

12707 2
i2570 4
3579 2

11835 3

Locality.

Grand Detour, La
Cooper County, Mo
Washington, t). C
Mount Carmel, 111

Nashville, Ga
Lookout Mountain, Tenn
Willoughby Point, Va -

Mobile, Ala
Old Fort Cobb, Cal

When
collected.

From wuom received.

P.L.Hoy
do '.

George Shoemaker..
L. M. Turner
W.J.Taylor
W.F.Foe -

Earll.and McDonald
Pilichodv
Dr. E. Palmer

Nature of spec-
imen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Acris gryJlus gryllus Le Conte.

RESERVE SERIES.

Catalogue No. of
number. spec.

3558 1

3560 6

3561 7

3564 5

5909 7

3567 6
9464 1

9696 3

3935 3

3585 4
11395 2

4899 3

12076 1

11912 5

Locality.

Pensacola, Fla

New Madrid, Mo
Charleston, S. C
Georgia

do
Salem, N. C
Southern Illinois

Arlington, Fla
Dayton, Ala
Prairie Mer Rouge, La.
Milton, Fla
Washington, D. C
Mount Carmel, lU
Nashville. Ga

When
collected.

From whom received.

Dr. J. P. Hammond, U.
S. A.

R. Kennicott
Dr.C.Girard
Dr. J. L. Le Conte

do -

J.T.Lineback
R. Kennicott
G. Brown Goode
Edgeworth
James Fairie
S. T. Walker
William Stimpson, M. D.
L. M. Turner
W.J.Taylor

Nature of spec-
imen.

Alcoholic.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

CHOEOPHILUS Baird.

Proceed. Ac. Phila., 1854, j). 59 ; Cope, Journal Acad. Pliila., 1886, p. 86.

Eelcecetes Baird, Proceed. Acad. Pbila., 1854, p. 59

Pseudacris Fitz., Systema Reptiliura, 1843, 31 (no cliaracter) ; Giintber, Cat. Batr.

Sal.__Brit. Mus., 1858, 97 ; Cope, Nat, Hist. Rev., I'-eS, 110.

Cranium flattened 5 a large frontoparietal fontaiielle. Prefrontals

elongate, divergent, not in contact anteriorly, extending beyond the

extremity of the well-developed prolonged superior ethmoid plate.

Tongue rounded or elongate, slightly emarginate behind, where it is

free for about half its length. Inferior eyelid transparent. Males with

subgular vocal vesicle. Xiphisternum fibrocartilaginous; sometimes

cartilaginous, flattened, elongate. Digits free except in some a slight

web connecting free portion of metatarsals; dilatations small or want-

ing, the phalange with the claw strong, and the ball not emarginate.

Dilafations of sacral diapophyses nearly equilateral.

In the known species the vomerine teeth are present in two small

approximated patches behind the point exactly between the nares,

and the tympanum is distinct.

This genus is nearly related to that group of the species of Hyla
named Litoria in the Erpetologie Geuerale. From typical" forms of
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the former, the ethmoid plate without supraorbital angles, the elongate

terminal phalanges with small basal globe, supporting minute dila-

tations, and the nearly webless digits distinguish it. Species of Hyla

less representative are similar in cranial structure, and have a dimin-

ished amonnt of palmation, but the series appears with our present

knowledge distinct in the structure of the feet. Like the Litorias, its

life is passed on the ground, and chiefly in the neighborhood pf small

pools in open and barren situations, where the voices of the species

may be heard with the Acris in the summer, long after the Hylas have

sought their leafy retreats in the wood or fence row. Tliey ditfer from

the first-mentioned genus in being poor swimmers; though they leap

into the water when alarmed, they do not swim far from the shore,

and soon return to it. They do not seem to be possessed of the power

of making such enormous leaps as the Litorias of Australia, or even

as our Acris. In typical Litoria the brain case is more elongate and

cylindrical and the frontoparietal fontanelle much narrower, but in

L. amerkana the form and proportions are the same.

The general form and habits of the Australian genus Crinia are not

very different from the present; the terminal, not inferior, attachment

of the ultimate phalanx will separate it from all flylidte.

Chorophilus is distributed from the Eio Grande, Salt Lake Valley,

and Eocky Mountains on the west, to the Atlantic, and from the Gulf

to the northern limits of the Uuitecl States west of the Alleghanies;

east of this range lam not aware of its occurring north of middle

Pennsylvania. Of its six species four are confined to the Gulf States

and South Carolina, while the fifth is found under several forms

throughout the whole of the north and southwest, the northern and

middle parts of the central, and the middle of the eastern region to

Pennsylvania and New Jersey.

The species differ as follows:

I. Muzzle rounded in profile, projecting.

a. Skin of upper surfaces smooth.

Stout, -widtli of head at tympana entering total length 2.5 to 2.66 times;

nostril half-way between muzzle and orbit; posterior foot shorter, slightly

webbed, and with subarticular tubercles ; heel reaching tympanum
C. ornatm.

More slender ; width of head entering length 3 to 3.5 times; nostril nearer

end of mxizzle than orbit
;
posterior foot longer, not webbed, and without

subarticular tubercles ; heel reaching middle of orbit C. otcidentaJin.

aa. Skin warty above.

Head acuminate, the width entering the total three times; heel reaching

anterior to orbit ; size larger , . C. vir/ritiis

Head short, wider; the width entering the length 3.25 times; the heel

reaches to the front of the orbit ; small C, feriarum.

Head acuminate; the width entering the total 3.5 to 3.66 times; hind legs

short; heel reaching posterior border of membranum tympaui

C. triseriatus.

II. Muzzle truncate in profile.

Vertex and front plane ; cauthus rostralis sharp ; hind legs long. . C. ocularis.
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CHOROPHILUS ORNATUS Holbrook.*

Cystignathus ornatiis Holbr., N. Amer. Herp., iv, p. 105, PI. 25.

ChoroiMlus ornatus Boulenger, Cat. Batr. Sal. Brit. Mus., 26. ed., 1882, p. 33.3.

ChoropMhis ocularis Daudiii, Cope, Bull. U. S. Nat. Mus., No. 17, 1880, p, 27.

Muzzle and cautbus rostralis rounded ; the former projecting, but

short, not longer than diameter of eye ; external nares nearer the orbit

than the end of the muzzle; skin not areolated or roughened above;

toes without terminal knobs, distinctly webbed at the base, and with

well-developed subarticular tubercles; hiud legs short, heel only reach-

ing posterior edge of tympanum when extended.

The head is rather short, and the anterior outline is a narrow oval.

The extremity of the muzzle projects beyond the mouth, and the lores

are slightly oblique and a little concave. The nostril is but little nearer

the extremity of the muzzle than the orbit. The vertical diameter of

the tympanum a little exceeds the transverse, which is one-half the long-

diameter of the eye-slit. The pupil, as in the other species of this

genus, is horizontal. The tongue is wide, discoid, and entire behind.

The ostia pharyngea are smaller than the small choana3. The vomerine

patches are short and transverse; they are entirely within the lines of

the inner borders of the choanne and behind the line of the posterior

holders of the same.

The tubercles of the superior surfaces are small and rather closely

placed ; they are largest on the sides of the back. There is a faint areo-

lation of the gular region. The limbs are short and stout. The humerus
is half or more inclosed in the skin. The palm reaches nearly to the end
of the muzzle. The fingers are short and stout, and have neither dilata-

tions nor borders. The first is shorter than the second, which equals

the fourth. The palmar tubercles are not distinct. The heel of the ap-

pressed hind foot in thin specimens marks the middle of the tympanic

disk or posterior border of orbit, and the end of the muzzle the extremity

of the tarsus. The hind foot beyond the tarsus is only as long as the

tibia. The toes have no dilatations, but possess dermal margins, and a

short but distinct basal web. There is but one solar tubercle, a small

cuneiform prominence. Total length, .035'" ; of head, to line of posterior

borders of membranum tympaui, .Oil'"; width of head at the latter,

.014'" ; length of hind leg, .045™; of femur, .013'"; of hind foot, .022'"; of

tarsus, .009'".

The color above is olive-gray, and below uniform straw-color. A
black band passes from the end of the muzzle on each side, through the

eye, aud, expanding over the ear-drum, terminates in front of the hu-

merus. One or two dark spots above and behind the axilla may unite

to form part of a lateral band. There may or may not be blackish spots

above the groin and on the pelvic region and anterior ])art of the back.
~" ^ ~

* Plate 72, ti<r. 2.
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The limbs have a few dark-browu cross-bands; the femur is yellowit<h

and unspotted behind.

4 6

Fig. 83. ChoropMlus ornatus. No. 13634. Helotes, Texas
; \.

Dr. Holbrook describes the colors of this species in life as follows:

Dove-color above, with oblong spots of dark-brown, margined with

yellow.

The head has a broad, indistinct, triangular spot between the orbits,

the apex of which is directed backwards. A black line extends Ironi

the snout to the orbit of the eye, including the nostrils ; below this

black line is a yellowish blotcli, covering most of the upper jaw. The
lower jaw is cinereous above and white below. The pupil is very dark,

the iris of a golden color. The tympanum is very dark colored, and

lilaced in a dark vitta, or blotch, which extends from behind the orbit

to within a short distance of the shoulder. The body is of a delicate

dove-color above, with two or more oblong spots of dark brown, mar-

gined with yellow, on each side of the vertebral line; below these, and

on each flank, are three smaller spots, likewise margined with bright

yellow, the anterior one being the largest; these, with a smaller one

above the vent, form a triangle on each flank; several bright yellow

spots, also disposed in a triangular form, with the apices directed for-

wards, are concealed by the thighs. The inferior surface of this ani-

mal is silver-white, and except on the throat, everywhere granulated;

about the throat are a few indistinct points of black; the anterior and
middle parts of the abdomen are white with a slight tinge; the poste-

rior third approaches to flesh-color.

The anterior extremities are dove-colored above, with a few distinct

dark bands placed transversely on the fore-arm, and a black spot at the

elbow ; a black line runs from the inferior and upper part of the shoul-

der towards the lower jaw ; dove-colored abov^e, with transverse bands

of dark brown; on the anterior part of the thigh are several sniiiU

yellow spots; on the posterior surface these spots are numerous and so

closely approximated as to resemble at first view a yellow waving line.

The whole under surface of the thighs is flesh-colored; the inferior

surface of the legs is also flesh -colored, with a few yellow dots.

Ko. 13634 ; one specimen ; Helotes ; Bexar County, Texas ; G. W.
Marnock.

Other si)ecimens of this species are in my private collection from the

same locality, and from Dallas, Texas,
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CHOROPHILUS OCCIDENTALIS Bd. & Gird.

Litoria occidentaUs Bd. &, Gird., Proceed. Ac. Phila., 1853, p. 301.

Cuslignailius onuUus " Holbr.", Giiutber, Cat. Batr. Sal. Brit. Mus., ed., 1858, p. '29; nee

liolbrookii.

CJiorophilus ocularis Cope. Cbeck-List N, Amer. Bat., Reptil., 1875, p. 30; nee Rijla

ocularis Daudin.

Choropliilas copii Boulenger, Cat. Batr., Sal. Brit. Mns.; ed. ii, 1882, p. 334.

Head rather acute. Tibia reacbiug half-way from the amis to the

nostrils. Above, chestnut with obsolete blotches of darker. A dark
chestnut stripe from snout through eye and tympanum, with several

large oblique blotches of the same on the sides. Beneath, reddish-

white ; immaculate.

Proi3ortions rather slender and graceful. Head rather acute ; no
perceptible contraction at the neck -, legs long and much developed.

The nostrils are situated very near the tip of the snout (the sides of

which are rather abrupt) ; they are separated from each other by less

than one-third the width of the head. The eyes are moderate, the tym-

panum small, about half the diameter of the orbit. A groove passes

from the posterior portion of orbit above and around the tympanum to

the insertion of the arm in front. Anterior margin of the eyes about

opposite the middle of the commissure. Tongue variable in different

specimens^ iu one (a male) large, and tilling up the interspace of lower

jaw; the edges thin and free behind and laterally 5 broadly or orbicu-

larly cordiform. In two others the tongue is contracted into smaller

space, thus thickening the edges, although still retaiuiug much the same
shape. The inner nostrils are large, opposite to the anterior canthus of

the orbit. The vomerine protuberances are iu two elliptical patches, their

longer axes in the same transverse line; their anterior edges just behind

the posterior border of the nostrils; the two separated by a narrow in-

terval. One specimen has the patches more elongated, and narrower

than the two others.

The head is slightly shorter than broad. The fore-arm is longer than

the hand; the tibia, about half the length of the body, is longer than

the thigh, and about the length of the foot.

The lingers and toes are all slender, cylindrical, and tapering slightly

to the delicate tips, which present no indications of pallets. Tlie lingers

are entirely free ; the outer longer than the second, the third longest.

The two external metatarsals are united to the end, with no web between

them. The other metatarsals are divided to the tarsus, but connected

by a w^eb of considerable development, which scarcely passes beyond
the ends of the metatarsus. The outer toe is longer than the third.

Transverse apophyses of sacral vertebra dilated, with triangular pallet.

The under parts, anterior to the slight j)ectoral fold, are entirely

smooth. Behind this is a pavement of depressed granules, which ex-

tends to the inferior and posterior surface of the thighs, becoming finer
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posteriorly; they also pass up the sides, becoming less and less distinct.

The upper parts appear entirely smooth, except an occasional and iso-

lated pustule on the side of the back.

The general color above is of a light chestnut, with blotches of dark

chestnut; beneath, reddish-white. A dark chestnut line extends from

the snout through the nostril to the anterior can thus, and re-appears be-

hind the eye in an oval patch, involving the whole tympanum, and ex-

tending above the shoulder. A second similar patch appears on the

side, separated from the first by about the thickness of the arm. Be-

hind this again, and a little more on the back, is a smaller blotch, be-

hind which is one still smaller, and the region of the anus is tinged

with the same color; there thus appears to be a chain of these blotches,

extending, at about equal distances, from the anus to the eye, the two

last-mentioned lateral ones fully visible from above. There are indis-

tinct indications of darker blotches on the back, and suffusions of the

same round the scattered pustules referred to. The extreme edge of the

upper jaw is dark, but between this and the upper stripe, involving

nearly the whole side of the face below the eye, is an area of light chest-

nut, becoming clearer and brighter under the eye. A chestnut stripe

extends from the lower jaw up the arm, which has, besides, two or three

transverse blotches ; the femur, tibia and tarsus have each two or three

transverse fascite. The anterior face of the thighs is light chestnut;

the buttocks the same, with indistinct blotches of lighter. In some
si^ecimens the ground color is greenish lead color.

2 ^ ^"^^ 4 6

Fig. 84. ChoropMlus occidentalis. No. 5905. Eiceboro, Ga.; {.

Measurements, in inches.

Total length

Femur
Tibia

Hiud foot ..

.

Tarsus

1. 04 1.00

48 .46

51 .49

48 .46

34 .33

Total lilnd leg, stretched

Fore-arm to tip

Width of head
Chord of ramus

1.80 1.73

.52 .50

.40 .38

.40 .38

From the C. ornaUis the G. occidentalis differs in color entirely ; the

head is more acute, and the cleft of mouth deeper; the legs are longer
anil the granulation finer.

This species is quite distinct from the C. ornatm, and does not appear
to have been named by any European author prior to Bouleuger. My
identification of it with the Ryla ocularis of Dautlin was based on a
plate representing it, or a species very similar to it, in one of the older
authors, but for which I have lost the reference. As pointed out by
Boulenger, it is clearly not the species so called by Daudin.
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The ChoropMlus occidentalis rauges from Georgia to the Wichita
Eiver, in north central Texas. Specimens were sent me from the latter

locality by that excellent naturalist, Jacob Boll, of Dallas. Dr. A. K.

Fisher has found it near Jacksonville, Florida. It does not occur in

California as supposed when first described.

RESERVE SERIES.

Catalogue
number.

3590
5905
5906
3584

No. of
spec.

Locality.

Georgia
Riceborough, Ga . .

.

, do
Liberty County, Ga.
Allapaha, Ga

When
collected,

Erom whom received.

Maj. J. Le Conte
do
do
do

W.J.Taylor

Nature of spec,
imen.

Alcoholic.
Do.
Do.
Do.
Do.

CHOROPHILUS NIGRITUS Le Conte.

Bana nigrita Le Conte, Ann. Lye. N. Y., i, p. 282; Harlan, Med. «&Phys. Res., p. 105;

and Journ. Ac. Phila., v, p. 341.

Acris nigrita Dum. & Bibr., p. 509.

Cystignathus nigritus Holb., N. Amer. Herp., iv, p. 107, PI. 26.

Pseudacris nigrita, pars, Giintli. Cat., p. 97.

Clioropliilus nigritus Baird, Proc. Ac. Phila., vii, p. 60; Le Conte, eod loc, p. 4'i7;

Boulenger, Cat. Batr. Sal., p. 333.

The length of the head to the posterior margin of the membranum
tympani enters the total length to the vent three and ouesixth times.

The head itself is narrow and acuminate, the muzzle projecting acutely

beyond the labial margin. The external uares mark two-fifths the dis-

tance fro;n the end of the muzzle to the orbital border. The mem-
branum tympani is only one fourth the diameter of the orbit. The
cauthus rostralis is distinct, but obtusely rounded. The vomerine fascic-

uli are approximated, and near the line of the posterior border of the

nares, which are larger than the minute ostia pharyngea. The tongue

is large and wide behind, and faintly emargiuate.

The heel of the extended hind leg extends to between the orbit and
nostril ; the femur is short, while the tarsus is long, a little exceeding-

half the length of the tibia, and equaling the length of the remainder
of the foot, minus the longest toe. The skin of the gular and sternal

region is smooth, of the abdomen areolate. That of the dorsal region

is tubercular, smooth warts of large and small size being irregularly

crowded over its entire surface, and not at all resembling the areolate

surface of the belly.

Color above leaden, with three longitudinal rows of darker, light-

edged spots, extending one on each side, and one on the median line.

These spots may be nnited into a band on one or on both sides or on the

middle line. Thigh with three cross-bands, unicolor behind ; tibia with
from three to five cross-bars. Upper lip dark plumbeous, with a narrow
white line above a darker border, which extends a little beyond below

1951^Bull 34^—22
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the tympariuin. The dark baad from the end of the muzzle extends to

the middle of the side, or beyond. Inferior surfaces yellowish.

Fig. 85. Ohorophilus nigritus. No. 5935. Liberty County, Ga.; 1-4, {; 6-7, f.

Measurements of No. 5935.

M.

Length of head and body 030

Length of head, including tympana 0105

Width of head, including tympana 0095

Length of fore-leg 0165

Length of fore-foot 006

Length of hind leg 0475

Length of tibia 0145

Length of tarsus 0094

Length of remainder of foot 0145

This species is rare in collections and has not been well identified,

owing to the imperfection of Dr. Holbrook's description. It can be best

recognized from Le Conte's description above quoted. It is an evident

ally of C. triseriatus.

A small form is found in Florida, which I have described under the

name of ClioropMlus verrucosus. It differs somewhat from the typical

Nigricans, and I suspect that it will turn out to be a subspecies. It

differs, besides its very small size, iu the somewhat longer tarsus, which

exceeds the foot minus the fourth toe, in length. The yellow stripe on

the upper lip is broken up into a series of spots. The measurements

are as follows

:

M.

Length of head and body 019

Length of head 006

Length of hind limb - 026

Length of femur 007

M.
Length of tibia 008

Length of tarsus 005

Width of head at tympana 0055

From Volusia, Fla.; Mrs. A. D. Lungren.

This Chorophilus is similar in proportions to the G feriarum, but is

well distinguished by the characters of the longer hind leg, the skiu,

and the coloration. The tubercular upper surface is quite peculiar, and

the smooth gnlar region is equally wanting in the Northern frog.
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ChoropMlus nigritus Le Conte.

EESEEVE SEEIES.

339

Catalogue
number

9702
5935
3593

No. of
spec.

Locality,

Arlington, Fla
Liberty County, €ra.

Charleston, S. C

When
collected.

From whom received.

Gr. Brown Goode .

.

Dr. J. L. Le Conte
Dr. S.B. Barker...

Nature of spec-
imen.

Alcoholic.
Do.
Do.

CHOROPHILUS FERIARUM Baird.

RelcBoetea feriarum Baird, Proceed. Ac. Nat. Sci. Phila., 1854 (5), 59.

This species is not unlike a young Hyla versicolor in the short and
rather squat form. The head is more pointed, however, the curve of the

mouth being parabolic rather than circular. The outline of the head
above exhibits an acute angle, with but a very slight curve to near the

nostrils. The sides of the head are quite oblique, and the direct distance

between the two anterior canthi, as measured with the dividers, is just

half that between the two extremities of the lower jaw, measured in a

similar manner. The upper jaw projects considerably over the under;

po much so that the nostrils are about directly over the end of the lat-

ter. The extreme distance between the rami of the lower jaw is the

same with that from the ends of these rami to the tip of the snout, thus

forming of the three lines an equilateral triangle. The tympanum is

quite diminutive, scarcely more than half the diameter of the eye; cer-

tainly not over half the straight edge of the eyelids. In the females

it is still smaller. Its center is situated directly over the angle of

the mouth or the rictus.

The tongue is large, thin at the edges ; about one fifth longer than
broad, and cordiform behind, with the sides but slightly curved; free

behind for about one-third its length. The posterior iiares are nearly

circular and opposite a point half-way between the anterior canthus of

the eye and the outer nostril. The vomerine teeth are in two oval

patches, their axes inclined backwards at less than a right angle, the

anterior extremities commencing just inside the posterior nares and on
a line with their centers.

The males are provided with a very prominent gular pouch, capable

of considerable inflation.

The eyes are of moderate size, being a little more than one-third the

distance from the angle of the mouth to the tip of the snout.

The limbs are of moderate development ; the fore-arm being less than

the hand. The arm from the elbow is exactly the length of the hind

foot, measured from the end of the tarsus. The femur and tibia are

equal and just half the length of the body. Closely pressed along the

sides, the tips of the hind toes extend nearly to the tympanum. The
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toes are all depressed, rather sharp along the edges, slender, with par

allel sides, and not fringed. All are terminated by slight knobs, not

pallets, but little if any wider than the lingers, and very faint traces

of the marginal nail lilie groove. The hands are not webbed, except a

very slight basal web between the three outer fingers. The toes have

their bases very slightly webbed, the membrane filling up the spaces

between the metatarsals of the two outer toes. The tubercle at the

base of the inner toe rather large; the one opposite at base of outer

toe, small. Prominent tubercles beneath all the articulations. Yerte-

brse nine, in addition to the coccyx.

The entire body is strongly and coarsely granulated, conspicuously

below, where it extends over the chin, between the arms, and on the

arm nearly to the elbow joint; in fact, no part is free from the granula-

tion, except perhaps the sides of the head. The upper and under faces

of the thighs are also similarly granulated,

In the males the upper parts are purplish-brown (greenish-brown

in life) with dark slate brown markings; beneath cream color. There

is a triangular patch between the eyes, the base extending directly

across, the apex pointing down the back, the sides concave. In front of

this, in the axis of the head and between the nostrils, is a small longi-

tudinal streak. A dark patch commences on the side of the snout and

extends backwards on the side of the head, including the tympanum,
and, widening on the sides, fades out near the groin ; the upper margin

of this is most distinctly defined. The extreme margin of the upper

jaw is dark mottled, but just above it and below the lateral vitta is a

narrow line of yellowish-white, which widens after passing below the

tympanum and, crossing above the shoulder, runs into the light color

of the under parts, completely isolating the fore-leg. In the male the

chin is mottled black ; and in all there is a narrow, indistinct streak of

brown extending from the lowerjaw to the outer surface of the arm, con-

tinuous with the ground color there. On each side of the back extends

a distinct stripe, from near the tympanum to -about opposite the ter-

mination of the lateral stripes. An additional stripe is seen down the

middle of the back, scarcely commencing so far forward ; the three

stripes nearly parallel, though with a tendency in the outer ones to

diverge posteriorly. These stripes are sometimes irregular in outline,

the central one sometimes broken up into blotches, the exterior ones

less frequently. Sometimes scattered blotches are seen between the

stripes. The upper surfaces of the limbs are indistinctly banded trans-

versely, sometimes only blotched confusedly; the posterior faces of the

buttocks are brown, with circular whitish spots on the apices of the

granulation. The inner faces of the limbs are uncolored.

In some specimens, which appear to be principally females, the ground

color above is fawn, sometimes light bluish-gray ; and, as already re-

marked, the longitudinal stripes are occasionally broken up into coarse
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or fine blotches. A general triserial arrangement is, however, almost
always perceptible.

FiG. 86. Ohorophilusferiarum. Mount Carmel, 111.; 1-4, \; 6-7, f.

Measurements, in inches.

Total length 1.06 1.00

Femur *...... ^ 50 .47

Tibia..... 54 .51

Tarsus 34 .32

Hind foot 50 .4t

Hindleg 1.77 1.67

Width of head 40 .37

Length from joint of jaw .40 .37

A specimen taken by me in Trough Creek Yalley, Huntingdon
County, Pa., has broad uninterrupted bands, as in the C. triseriatiis

but has not its median muzzle band. The voice of this animal was sim-

ilar to that of the latter species.

A specimen of nearly the size and form of Hyla femoralis was taken

in west Pennsylvania, near the Kiskiminitas Kiver, In proportions it

does not differ from the Feriarum, but the toes are fringed, the dilata-

tions larger, and the coloration different. Above blackish-ash, abruptly

defined on the sides. Lateral band not extending beyond tympanum.
No median dorsal band, but two black dorsolaterals of double ordi-

nary width converge from each tympanum and extend to end of urostyle

inclosing with the interorbital triangle a narrow, anteriorly bifurcate

dorsal band of the ground color. The note of this species is quite dif-

ferent from that of the G. triseriatus, not being continuous, but in sets of

crepitations repeated in time and at intervals.

This variety may not be more allied to the Feriarum than to the others,

and may be called G. feriarum brachyjphonus.

ChoropMlus feriarum Baird.

RESERVE SERIES.

Catalogue No. of
number. spec.

3592
12077
12708
13373
9667 3

Locality.

Carlisle, Pa
Mount Carmel, 111

Lookout Mountain, Tenn
Wheatland, Ind
Prince George's, County,
Md.

When
collected.

1878

Erom whom received.

S.F. Baird....
L. W. Turner .

Dr. T. H. Bean .

Nature of spec-
imen.
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CHOEOPHILUS TEISERIATUS, Wied.

Hyla triseriata Prince Maximilian Eeise in das inuere Nord-Amerika, i (1839), 249.

Heloooetes iriseriatus Baird, Proceed. Ac. Pliila., vii, 1854. p. 60.

clarkii Baird, I. c, and U. S. Mex. Bound. Surv., Kept., p. 28, PI. 37, fig. 4-9.

Chorophilus triseriatus Cope, Clieck-List N. Amer. Reptil., p. 30.—'— septentrionalis Boulenger, Cat. Batr. Sal. Brit. Mus., p. 335, 1882.

Hylodes maciilatus Agassiz, Lake Superior, 1850, p. 378, vi, figs. 1, 2, 3.

In general shape this species is more elongated and less squat than

H. feriarum, and the hind legs are materially shorter. The head is con-

siderably more pointed. The nostrils, being a little more in advance

than in Feriarum, are still over the end of the lower jaw, although tlie

projection of the upper jaw is greater than in the latter. The distance

between the anterior canthi of the orbits is more than halfthat between

the rami, and this latter distance less than the chord of either ramus.

The tympanum is small, less than half the diameter of the eye ; its an-

terior border on a line with the angle of the mouth.

The granulation of this species is very distinct, extending over the

whole body, except on the interior faces of the hind legs. It is most

conspicuous and distinct beneath, and is seen on the under face of the

arms, especially evident in the palms of the hands.

The tongue is rather thinner than usual in Feriarum and free for a

greater distance behind, less emargiuated posteriorly. The inner nares

are circular and nearer the anterior cauthus orbitalis than the external

nostril. The vomerine teeth are considerably within and behind the

centers of the posterior nares. The eyes about as in Feriarum.

The fore-arm is a little longer than the hand. The arm from the

elbow is not so long as the hind foot. In general, while the thigh, leg,

and tarsus are shorter in proportion, the foot is as long as or even longer

than in Feriarum. The leg and thigh are nearly of thesame length, and

about two-fifths the length of the body. When the hind leg is flexed and

applied along the sides, the tips of the toes reach only to the axillae.

The fingers and toes are much as in H. feriarum, though with all the

limbs, more slender.

The ground color above and on the sides is of a light ash, in most

specimens striped with brown; beneath yellowish-white, with a few

scattered brownish dots on the sides and sometimes extending across

the breast behind the arms. There is no transverse baud between the

eyes, but, instead, an oval spot above each orbit, and between these a

distinct stripe starting between the nostrils and extending backwards

to about the middle of the back, where it bifurcates at a very acute

angle and continues, margining the urostyle, as it were, to near the anus.

On each side of this dorsal mark is a stripe of similar width, starting

in a line with the orbital blotches, but behind them and extending

nearly to the groin, having a slight curve outwards to retain parallelism

with the dorsal fork. A well-defined stripe starts at the snout and

passes backwards through the eyes and tympanum over the shoulder
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and down the sides to a point opposite the end of the stripe jnst de-

scribed and parallel to it; in ftict, we may distinguish anteriorly five

distinct dark strijDes, and posteriorly six, all about the same size, at

the same distance apart, and parallel to each other. The extreme margin

of the upper jaw is brown, but between it and the facial stripe is a

narrow, well-defined line of white extending under the tympanum across

the shoulder to be lost on the side. The marginal dark marking on the

upper jaw is continued across the angle of the mouth (with a slight in-

terruption over the canthus) up the arm, in a narrow line. The legs

are all irregularly marked with rounded dark blotches, not fasciated

;

the buttocks brown, with whitish spots on the granulations.

Some specimens are much darker than the one just described, and
occasionally there is a tendency to irregularity in the outlines of the

stripes, almost breaking them up into spots, in which, however, the

serial arrangement is always evident. Sometimes, too, the edges of the

stripes are deeper colored than the middle.

Tig. 87. Ohorophilus triseriatus. No. 8553. Fairplay, Colorado; 1-4, a
; 6-7,

f;.

Inches.

Length of body 1.08 1.00

Arm 55 .51

Femur 40 .37

Tibia 45 .42

Tarsus 28 .27

Inclies.

Hind foot 50 .46

Hindleg 1.52 1.41

Chord of head 32 .29

Width 30 .28

RESERVE SERIES.

Catalogue
number.

No. of
spec.

Locality.
When

collected.
From whom received.

Nature of s]'ec-

imen.

3859
3588
3308
5918
5934
3314
3619

3621
3307
5382
5146
3307
3316
3311
3306
3317

Racine, Wis - .

Cook County, 111

.

Port Union, Dak.

Eort Resolution .

Laramie River
South Grand River, Mis-

souri.
Saint Louis, Mo
Blue River, Kansas
Selkirk Settlement
Red River of the North
Salt Lake Valley
Fort Union, Dak
Upper Missouri
Port Pierre

do

Dr. P. R. Hoy....
R. W. Kennicott

.

Dr.J.Suckley ...

Dr. Kennerly

W.S.Wood
(?)

Dr. G. Engelmann
(?)

R. Kennicott
do

J. S. Bowman
Dr. P. V. Hayden .

do
do

Gov. 1. 1. Stevens .

In some specimens from the Missouri Eiver the liead appears to be

narrower and more elongate, the tongue more orbicular and less notched.
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The gramilation on the lower parts seems finer. The ground color is

darker, thoagh the pattern is much the same. The dorsal stripe does

not bifurcate so soon, however ; there is a tendency to spots between

the stripes, and there are no spots on the breast.

Measurements, in inches.

Total length 76 1.000

Tibia 29 .381

Femur. 26 .360

Hind leg from heel 54 .710

Hind foot 36 .473

Hind leg 1.03 L 368

Width of head 20 .263

Length of chord 26 .340

Fore-arm from elbow 30 . 396

The Chorophilus triseriatus abounds throughout the northwest, east

of the Rocky Mountains.

1 obtained it at Franklin, on the Utah-Idaho boundary, and sub-

sequently found it very common in the ruts of the wagon trails on the

plains east of Fort Benton, Mont. In the latter locality it was gener-

ally of a bright green color.

Specimens from Gloucester County, New Jersey, present the following

characters

:

Body longer; head contained three and two-thirds times in total

length, the width three to three and one-half in same; tibia measuring

half the distance from vent to middle and anterior border of orbit;

smaller tympanum; teeth nearer each other than to nares; five longi-

tudinal bands.

In this form the limbs are rather stout, with their upper surfaces

granulated or rugulose. Toes fringed or margined. The heel extends

to the orbit; tympanum one-third of latter. One, an inner tarsal tuber-

cle. The median dorsal baud is broad, unites with the interocular tri-

angle, and is continued part way to the end of the muzzle, giving a cru-

ciform figure. Dorsolateral bands nearly straight, commencing some
distance above and within the tympanum. Lateral stripe complete from

end of muzzle nearly to groin. Ground color fawn ; below pale, immac-

ulate. Posterior limbs with half cross-bands.

Measurements.

Lines.

Totallength 12.66

Fore limb 7

Femnr from vent 5

Linea.

Tibia 5.66

Foot 9.5

This species I have found abundant on the sides of pools and ponds in

the neighborhood of Gloucester, N. J. in thespring and early part of sum-

mer. It delights in those small and often temporary pieces of water

which are inclosed in the densest thickets of spiny Smilax and Eubus,

with scrub oaks, and surrounded by the water loving Cephalanthus,

where no shade interrupts the full glow of sunlight. Here they may be

heard in the hottest part of the day, accompanied with a few scattering

Acres, or rarely a Hyla piclceringii. Their retreats are not sought by
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Eange. As they scarcely swim, when surprised tbey seek refuge in the

edge of the water, with so little movement as to render their capture

no easy matter.

This species commences its season early. I have heard the swamps
of the barrens and thickets of southwesteru New Jersey resound with

them as early as the twentieth of March, when a skim of ice cov-

ered part of the water. I have also heard it in other level paris of the

same State later in the season, and in the lower part of Chester County,

Pa. Its note resembles that of the Acris in being crepitant, and differs

from the toned cry or whistle of the Hylfe. It is not so loud as the former

and Is deeper pitched; it may be imitated by drawing a point strongly

across a coarse comb, commencing at the bottom of a jar and bringing

it rapidly to the mouth; or, better, by restraining the voice to the separ-

ate vibrations of the vocal cords, and uttering a bar of a dozen or twenty

vibrations, beginning with the mouth closed and ending with it well

opened.

The spotted form, called by Professor Agassiz Rylodes maculatus, pre-

sents the following characters. The description is made from Professor

Agassiz's typical specimen.

This variety is of much the same delicate form as Triseriatus. The

head is small and narrow. The limbs are short ; the tibia two-fifths the

length of the body.

The tongue is ov al, nearly as wide as long 5
rather thicker than usual;

free behind, and scarcely, if at all, emarginated. The teeth are in two

very small circular patches, each situated within and but little behind

the internal nares: separated by a wider interval than usual. The

tympanum is small and inconspicuous, not half the diameter of the or-

bit ; the distance between the anterior canthi of the orbits is barely

more than half that between the rami of the lower jaw, which is a little

less than the chord of the ramus.

The fingers and toes are cylindrical, truncate, and rounded at the tips

;

not dilated, but somewhat knobbed. The outer finger is longer than

the third; the first is directed nearly at right angles with the third,

and considerably removed from the others. The outer toe is longer

than the third ; the web is confined to the intervals between the meta-

tarsals, except a slight development between the bases of the fourth

and fifth. A rounded tubercle at the base of foot on each side. Body
everywhere granulated except on the interior surfaces.

The ground color is of a brownish-ash above, with crowded and

elongated blotches of darker arranged irregularly, or not serially, as in

most other varieties ; a dark stripe on the side of the head through the

tympanum and extending to the shoulder, and in one specimen an

elongated blotch on the side of the body may almost be considered a

prolongation of the same. There is the usual light line along the edge

of the jaw, extending to the arm. The limbs are blotched above, but
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not fasciated. Beneath yellowisli wliite, with scattered brownish spots

across the breast.

Measurements, in inches.

Totallength 1.02 1.00

Fore-arm from elbow ........ .42 .41

Hand 26 .25

Femur .39 .38

Tibia 43 .42

Tarsus 29 .28

Foot 50 .49

Total of hind leg 1.56 1.53

Width of liead 32 .31

No. 3594; three specimens; Lake Superior, north shore; Prof. L.

Agassiz.

The Texan form described by Baird and Girard as Relcecetes clarJcii

has the following characters. It forms the transition between those

with longitudinal stripes as Triseriatus and the irregular spotted Macu-

latus from Lake Superior. It presents the usual features in the acute

head, entirely granulated body, except on the concealed surfaces (the

granulation is quite coarse), nearly free toes, etc. The head is acute

and elongated; the snout projecting more than in Maculatus.

The tympanum is large, about two-thirds the diameter of the orbit.

The external nares are very near the tip of the snout, or at about one-

third of the distance from snout to orbit ; they are separated by less

than one-third the width of the rami. The internal nares are decidedh^

more separated than the external, and distant about one-third the in-

terval of the rami. The vomerine teeth are in two very small rounded,

depressed patches, having a considerable interval, and in a line with the

posterior edge of the inner nares. The tongue is broad, ovate, slightly

emarginate behind; thin on the edges.

The fingers and toes are cylindrical, slenderj and dilated or thick-

ened at the tips into rounded, depressed knobs. In the hand the outer

finger is longer than the second; the cleft between the second and
third is deeper than that of third and fourth, and there is the appear-

ance of a very slight basal membrane between them, entirely want-

ing between first and second. The outer toe is rather larger than the

third ; all the toes are connected by a slight basal web, which, however,

scarcely extends beyond the metatarus; two tubercles at base of foot.

The tibia is less than half the length of the body ; about half the dis-

tance from anus to the eyes.

Color abov^e brownish -ash, with the back covered by ten to twenty
large circular dark blotches, arranged in some specimens in two
longitudinal series, with a few smaller intermediate ones ; in another

distributed uniformly over the back, separated by considerable inter-

vals; a narrow dark line from snout through nostril to the eyes, thence

through the tympanum, fading out on the sides of the body posteriorly.

A narrow light line along the edge of the jaw to the arm. A few large

subquadrate blotches on the upper surface of the limbs. Beneath,

yellowish-white, with the gular sac tinged with brown.
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Differs from Maculatus in smaller number of spots, which are less con-

fluent and more clustered, more slender form and longer tibia, with

shorter feet ; from the other varieties in being without dorsal stripes.

Measurements, in indies.

Total length 78" 1.00

Arm from elbow 34 .45

Femur 30 .39

Tibia 38 .49

Tarsus iiS .30

Foot 34 .45

Total hind leg 1.16 1.51

Maximum width of head 27 .35

Chord of rami 28 .36

No. 3317; one specimen; Indianola; J. H. Clark, United States and

Mexican Boundary Survey.

In one specimen the colors are much brighter. There is a distinct

dark broad band from the snout through the eye, fading out about half-

way down the side. A narrow white line along the edge of upper jaw

to posterior insertion of arm. The blotches above are much darker;

there is a triangular one between the eyes, extending backward, and

those on one side are coniiuent into a longitudinal baud with irregular

outline. The blotches on the opj)Osite side to this are elongated and

rather oblique. The dark stripe from the jaw along the arm is here

wanting. Other characters similar.

No. 3315; one specimen ; between Indianola and San Antonio, Tex.;

J. H. Clark. I have also this form from Helotes, Fort Concho, and

Dallas, Texas, so that it is generally distributed throughout the State,

to the exclusion of the ordinary form.

Choro_philus triseriatus Wied.

RESERVE SERIES.

Catalogue
number.

8553
3588
5934
3309
3306
4573
5146
8552
8551
3619

No. of
spec.

5382 6
9633 1
3313 1

Locality.

Fairplay, Colo
West Northfield, 111 ...

.

Port Eesolutlou
Fort Union, N. Mes
Fort Pierre, Nebr
Blue River, Kansas
Red River of the North,
Pagosa, Colo

do
South Grand River,
Western Missouri.

Selkirk Settlement
Fort Garland, Cal
Galveston, Tex
Fort Pierre, Dak
Between Fort Union and
Pike Lake, Dak.

Between Fort Union and
Fort Benton, Dak.

When
collected.

From whom received.

July 11, 1873

Sept.— , 1874

June — , 1872

Dr. J. T. Rothrock
R. Kennicott

do
Lieutenant Gross, U.S.A
Governor Stevens
Dr. .T. G. Cooper
R. Kennicott
Dr. H. C. Yarrow

do
Dr.P.R.Hoy

R. Kennicott
H. W. Henshaw
M. Dean
T. Culbertson
Lieutenant Grover.

Dr. G. Sackley.

Nature of spec-
imen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.

Do.
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CHOEOPHILUS OCULAEIS Holbrook.

Boulenger, Cat. Batr. Sal. Brit. Mus., 1882, p. 333.

Hylodes ocularis Holbrook, N. Amer. ReviJ. 1st ed., ii, 79, PL xiv, 1838; and 2d ed.,

IV, 1842.

Hyla ocularis Le Conte, Proceed. Ac, Pbila., 1854, p. 439.-

Chorophilus angulatus Cope, Cbeck-List Batr., Reptil., N. Amer,, 1875, p. 30.

Eyes large; head acute; lower jaw narrow; tibia rather more than

half length of body, decidedly longer than hind foot ; terminal knobs

well developed. Above chestnut, with an obscure darker dorsal band

from snout to eye, bifurcating behind, and another on each side. These

usually more or less obsolete; a much decider dark chestnut vitta from

snoutthrough eyeand tympanum, along the sides; belowthis is a distinct

white line; a light line along the outer edge of the tibia.

This species, which appears to be the smallest of the genus, and in-

deed the smallest of all the North American ecaudate Batrachia, has a

close generic relationship to the other species. Its most striking features

will be found in the large size of the eyes, the acuteness of the head,

the small tongue, etc. Tlie tibia is longer than in any of the genus.

The head is more pointed than usual, a character best seen in the

lower jaw; which, instead of being regularly ronnded, has the rami

nearly straight for two-thirds, then acutely rounded, almost V-shaped.

The tongue is small, ovate, entire behind, and free for half its length.

The vomerine teeth are not distinguishable. The tympanum is very

small, scarcely perceptible, and less than half the diameter of the eye.

The limbs are well developed, compared to the other species. The

tibia is rather more than half the length of the body.

General color above dark chestnut, with an obscure dorsal stripe of

darker from the snout to the posterior portion of the back, bifurcating

behind. On each side of this is a similarly obscure stripe, while a much
deeper and more distinct stripe extends along the side of the head,

through the eyes, and along the flanks. Below this, on the edge of the

upper jaw, is a white line, extending beyond the shoulder. Beneath

yellowish-white, with obscure dark spots across the breast and chin.

Faint indications of transverse bands across the thighs and legs, more

decided than in the other species. The outer edge of the tibia is occu-

pied by a distinct light line, on the inside of which is a darker mottling.

In general it is distinguishable from all the allied species by its acute

lower jaw, chestnut color, and light line down the outer edge of tibia.

Measurements, in inches.

Totallength 64 1.00

Tibia 33 .51

Femur 30 .47

Hind leg; from heel .46 .72

Hindfoot 26 .40

Hiudleg 1.09 1.70

Width of lower jaw 18 .28

Chord 21 .33

ifo. 3585; 3 specimens; Charleston, S. 0.; C. Girard.
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The specimens of this species are for the present inaccessible to me.

I therefore have given above a MS. description of Professor Baird's.

HYLA—Laurenti.

Specimen Synopsis Reptilium, 1768, p. 32; Dum. & Bibr., p. 542; Glinth.,

Cat., p. 98; Cope, Nat. Hist. Rev., 1865, p. 110, and Journ. Ac.

Pliila. (2), VI, 1866, p. 86, and 1867, p. 200 ; Boulenger, Cat. Batr.

Sal. Brit. Mus., 1882, 2d ed., p. 337.

Calamites Fitziug., N. Class. Reptil., p. 38 ; Wagl., Syst. Amph.p.200 ; Tschudi, Class.

Batr., p. 72 ; Cope, Journ. Ac. Phila. (2), vi, 1867, p. 200.

Auletris Wagl., I. c, p. 201.

Eyas Wagl., I. c, p. 201.

Scynax Wagl., I. c, p. 201.

Sphcenorliynchus Tschudi, I. c, p. 71.

Lophojms Tschudi, I. c, p. 73.

Dendroliym Tschudi, I. c, p. 74.

Banoidea Tschudi, I. c, p. 76; Cope, Journ. Ac. Phila. (2), vi, 1866, p. 85.

Litoria Tschudi, I. c, p. 77 ; Dum. & Bibr., p. 503 ; Glinth, Cat., p. 96.

Bylomedusa Burraeister, Erlauter. Faun. Bras., p. 102.

Cliirodryas Keferst., Giitting. Nachr., 1867, p. 358.

Cojyhomantis Peters, Mon. Berl. Ac, 1870, p. 651.

Frontoparietal bones not developed, consisting of two narrow, sepa-

rated supraorbital plates. Ethmoid largely developed anteriorly, dilated

over the anterior part of the orbits, widely separating the oblique pre-

frontals. Urostyle attached to two condyles. Belly areolated. No
parotoid gland. Pupil round or transverse. Vomerine teeth present.

Tongue attached to one-third free, posteriorly. Digital dilatations large

or small ; a more or less extensive web between the posterior toes.

Coxium not involved in hyperostosis of the cranial bones.

This genus, embracing more than half the family of Hylid^e, fur-

nishesa type of structure intermediate between the extremes offered by

other genera, of which that represented by Hypsiboas may be said to

be the most typical. This genus is in some degree au epitome of the

family in its distribution. The Hylidae have I een created to inhabit

the vast world of foliage that shades the tropics of the New World, and

restrict the insect life that peoples it, and in proportion to this profusion

of vegetable life is the abundance of species. The arboreal Anura as-

signed to the same department of the Old World is of a widely different

type, and, as has been shown, a branch of the higher stock of aquatic

frogs that abound in the Northern Hemisphere,



350 BULLETIN 34, UNITED STATES NATIONAL MUSEUM.

Of the one hundred and eight species of Hyla, forty-three occur in

regions other than the Neotropical, viz, twenty-nine Australian, nine

I^earctic, three Palaearctic, and two Palseotropical, as follows

:

Australian.

H. nasuta.

H. freycineti.

H. dimolops.

H. latopalmata.

H. affinis.

H. nigrofrenata.

H. leseuerii.

H. obtusirostris.

H. arfakiana.

H. vagabunda.

H. impura.

H. thesauriensia.

H. parvideu8.

H. verreauxii.

H. congenita.

H. andersonii.

H. carolinensis.

H. squirella.

H. regilla.

H. pickeringii.

H. arborea.

H. chinensis.

H. annectens.

Nearctic.

PalcEarctic.

Palceotropieal.

H. dentata.

H. citropus.

H. ewingii.

H. phyllochroa.

H. gracilenta.

H. rubella.

H. kreftii.

H, adelaidensis.

H. jervisiensis.

H. peronii.

H. montana.

H. Infrafrenata.

H. cserulea.

H. dolichopsis.

H. lutea.

H. fem oralis.

H. arenicolor.

H. versicolor.

H. gratiosa.

H. stepbani.

Between species of Australia and South and ll^orth America there

exist close relations. Those of smallest size occur in North America,

where several spend but little of their time in trees, but like the African

Hyperolii prefer low lands and swamps. Larger species of similar habit

occur in Australia.

The distribution of the North American species is as follows:

Atistroriparian District, Eastern District. Sonoran District. Pacific District.

H. versicolor.

H. gratiosa.

H. femoralis.

H. squirella.

H. carolinensis.

H. versicolor.

H. pickeringii.

H. arenicolor.

H. resilla. H. regilla.

H. andersonii.

Of the eastern species, M. versicolor , H. pickeringii., and R. andersonii.,

are the only ones which extend their range north of southern North

Carolina. H. andersonii has been found so far, east of the Appalachian

range, from New Jersey to Georgia, R. versicolor and R. picJceringii
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are characteristic of the whole region, occurring east of the Central

Plains to the Atlantic, and from British America to Florida and Texas.

H. regilla of the Pacific district extends its range from British

Columbia to Cape San Lucas and into New Mexico and Northern

Mexico, presenting considerable variation in characters.

With regard to the distribution of this genus in the Eegio Neotropica,

a synopsis had already been given under the head of the family. But

two species occur in the West Indian district, and these are both in

Santo Domingo only. The species of the outlying distiicts are:

Mexican.

H. uranochroa.

H. ebraccata.

H. bistincta.

H. nigropunctata.

H, elaeocliroa.

H. salvini.

H. gabbii.

H. nigripes.

H. staufferi.

H. eximia.

H. sordida.

H. pbaeota.

H. molitrix.

H. splendens.

Colomlian.

H. puma.

H. qiiiuquevittata.

H. microoepliala.

H. punctariola.

H. gracilipes.

H. miotympanum.
H. sj)ilomma.

H. curta.

H. pulverata.

H. labialis.

H. punctariola.

H. rhodopepla.

H. licbenosa.

H. vasta. H. pulchrilineata.

West Indian.

I

Chilian.

H. zebra.

In all but two of the species which I have examined the vocal sacs

are present; they communicate with each other posteriorly in H. fusca

and Smilisca baudinii. The adhesion of the integument is opposite the

middle of the tongue in these species; in H, carolinensis, opposite the

posterior end. In H. leseureii and H. curta the vesicles are wanting in

the males.

I. Fingers entirely free ; fascicles of vomerine situated posterior to a line connect-

ing the interior nares.

Three phalanges of fourth toe free ; upper lip not spotted ; thigh with a few

brown specks behind ; no distinct lateral stripe H. pickeringli,

II. Fingers entirely free
; vomeiine fascicles between the internal nares.*

a. Three phalanges of fourth toe free from web.

Upper lip with a dark border; a dark lateral band on body ;
thigh unicolor

behind ; a vocal vesicle S- regilla.

* In H. squirella the vomerine patches sometimes project posterior to the line

connecting the nares.
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Upper lip and side with a narrow, poorly defined yellow line ; thigh iinicolor

behind; small; head rounded II. squirella.

Larger; head short, rounded; upper lip uni color ; a plum-colored lateral

band not defined below ; sides and thigh behind spotted with yellow

H. andersonil.

aoc. Two phalanges of fourth toe free.

Slender ; head acuminate ; a yellow band on upper lip and on side well de-

fined above and below ; thigh unspotted behind H. earolinensis.

Eobust ; head rounded ; no band on upper lips, nor spots on thigh behind

, H. arenicolor.

III. External fingers shortly palmate ; vomerine fascicles between nares.

a. Dorsal integument not closely areolate.

Three phalanges of fourth toe free ; skin above smooth ; upper lip unicolor

;

thigh behind dark brown with yellow spots H. femoralls.

Two phalanges of fourth toe free ; dorsal integument with small tubercles

;

upper lip spotted ; thigh yellow, with coarse netting of darker color

posteriorly H. versicolor.

aa. Dorsal integument with a close areolation like tbat of the belly.

Two phalanges of fourth toe free ; dorsal areolae more minute than those of

belly ; upper lip with yellow edge ; thigh behind unspotted.^, giatiosa.

The ]liJ"orth American species of this genus are easy to distinguish,

since they are well defined. The only one which presents much varia-

tion in characters is the R. regilla. A species was named and figured

by Professor Holbrook as the E. delitescens. Other authors have not

recognized this tree frog, and it remains uncertain whether it was not

founded on immature specimens of the H. versicolor.

The damp southeastern part of the continent naturally possesses the

greater number of species of this genus.

HYLA PICKEEINGII Storer.

(Plate 78.)

Eylodes pickeringii Storer, Mass. Kept. (1839), 240; Holbrook, N. Amer. Herp., 2d

ed., IV (1842), 135, xxxiv ; De Kay, N. Y. ZooL, in, Reptil. (1842), 69 xx, 5i;

Thompson, Nat. Hist. Vt. (1842), 121.

Hyla femoralis Nichols, Journ. Essex Co. Nat. Hist. Soc, i (June, 1839), 96 (Dau-

vers, Mass.).

JSyla crucifer Max. Von Wied., Reise in das inn. Nord-Amerika, i (1839), 249.

Acris de Pickering Aug. Dum6ril, Ann. des Sc. Nat., 3™^ ggrje, xix (1853), 153.

Acris pickeringii Giiuther, Cat. Batr. Sal. Brit. Mus., 1868, p. 71.

Hyla pickeringii Le Conte, Proceed. Ac. Phila, 1854, p. vii, p. 429; Cope, Check-List

Batr., Reptil., N. Amer., p. 31, 1875; Boulenger, Cat. Batr. Sal. Brit. Mus., 1882,

p. 399.

Body sparsely pustular above ; closely granulated on whole lower

parts. Tibia not half the length of body, longer than hind foot, longer

than arm from elbow. Above, ash-gray to wood-brown, with a well-de-

fined narrow-lined X or Saint Andrew's cross on the back; a /\-shaped

mark behind the cross and a short line on each side, with their direction

parallel to the posterior of the X angle ; another similar mark between



THE BATRACHIA OF NORTH AMERICA. 353

the eyes nearly parallel to the anterior branches of the dorsal X . A dark
vitta from the snout through the eye down the sides, and a narrow
mottled light line along the jaw.

Feet not webbed beyond penultimate articulation of third and fifth

toes and antepenultimate of the fourth toe.

In its general features this species agrees with the other American
Hyl?e, except that the membrane between the toes is somewhat less de-

veloped, and the transverse apophyses of the sacral vertebrae are not

quite so much enlarged towards the tip. It forms an approach to

Chorophilus, but has, however, large pallets to the extremities. It is

still more removed from Acris.

The head is acuminate-ovate anteriorly, with the muzzle projecting

well beyond the uj^per lip, and is contained a little over three times in

the total length. The tymxjanum is about half the diameter of the

eye and distinct. The tongue is very thin, subcordiform, rounded and
emarginate behind, where also it is free. It varies in size in different

individuals. The posterior nares are large, with the two groups of vom-
erine teeth approximated and arranged with their longer axis oblique,

anteriorly behind the center of the nares, and posteriorly entirely behind

their posterior borders.

The fingers and toes are well developed. The hand is longer than

the fore-arm, and the two about equal or little longer than the hind

foot, but not quite as long as the tibia, which is contained about two

and a half times, or less, in the length of the body.

The disks are large and conspicuous. There is no membrane at the

bases of the fingers, of which the third is longest, the fourth or outer

longer than the second. The heel of the extended hind leg reaches to

the middle of the eye. There are distinct tubercles beneath all the

joints of the hind feet, and the two at the base of the foot are well de-

veloped.

The last three phalanges of the longest toe and the two last of the

rest are free from membrane, which is also nearly absent along the

inner edge of the antepenultimate phalange of the third toe.

The skin above is smooth, with occasional low pustules. The abdo-

men and lower part of the thigh are very distinctly granulated, as is the

pectoral region and the chin to a less degree. Pectoral fold not promi-

nent.

General color above, a x>ale grayish yellow with a dorsal X-shaped

cross of narrow lines; beneath yellowish-white. Thedorsal cross consists

of a short longitudinal median dark line, whose middle is a little anterior

to the middle of the back. Anteriorly this bifurcates acutely, sending

off branches which reach nearly to the eyes
;
posteriorly, similar bifur-

cations, parallel in direction (sometimes nearly continuous) with the

first, extend on to the sides of the body. Halfway between the poste-.

rior fork and the auns there are two other lines meeting at an acute

angle and parallel to the branches of the posterior fork j ust mentioned.

1951—Bull 31 23
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On eacli side of the back, and in the center of the space between the an-

terior and posterior bifurcations, is a very short line, generally parallel

in direction with the branches of the posterior fork. There is also a

V-shaped line connecting the eyes (the apex behind), and a short longi-

tudinal one above the snout. There is a narrow dark line from the snout

to the eye, and another dusky tympanal vitta fi^om the eye over the arm
along the sides ; this line is deepest on its npper edge, and more or less

obsolete on its lower j sometimes it is not distinct beyond the arm. The
edge of the jaws is mottled, leaving the ridge lighter abovej scarcely

distinct as a line. Sometimes a broad vitta may be said to pass from the

snout through eye and tympanum ; indistinct below. The legs above are

barred transversely in narrow lines, and the whole npper parts finely

sprinkled with dark i^oints. The posterior faces of the thighs are mar-

morated or blotched with yellowish, on a brown ground ; the anterior

faces are plain. The outer edge of the soles and heel is mottled brown.

The gular sac of the male is purplish-brown in the spring.

The species varies considerably at times in the tint of the body, being

of all shades to reddish-brown. The marks on the back are sometimes

quite broad and coarse, instead of being narrow and more linear than in

other specimens. The gular sac is quite extensible and in spring is

brown. Sometimes the throat and breast are spotted with brown.

S. piclceringii has more resemblance to IT. femoralis than to any other

species. This has the dorsal blotches, however, much coarser and never

arranged as above described ; nor are the peculiar circular light spots

on a brown ground on the posterior face of the thighs ever seen in H.
pidceringii. From young specimens of H. versicolor it may be distin-

guished by the narrow lines of the distinct dorsal cross and the slighter

web of the hind feet, with the absence of the light spot on the jaw, as

well as by the position of the vomerine teeth and the form of the muzzle.

i 2 4 Q ^1 J,

¥iG. 88. Hyla pickeringii. No. 3008. Boston, Mass.; f

Measurements of No. 3609.

M.
Length of head and body 028
Length of head to posterior edge of tympana 009
Width ofhead at posterior edge of tympana 010
Length of anterior limb from axilla OIG
Length of posterior limb from groin

. 045
Length of tibia 015
Length of tarsus , , . , . 0085
Length of rest of foot 013

Sabits.—This, our most abundant eastern species, is much more gen-
erally known by its voice than appearance. After the rattling of the
Acris gryllus in the marshes and river banks in the lowlands is fairly
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under way, during the first bright days of spring, the shrill cry or

whistle of this little cfeatuce begins to enliven the colder swamps and

meadows of the hill country. Different individuals answer each other

with dififerenfely toned voices of a single note. This is exceedingly shrill

and loud; the muscular force employed in expelling the air from the

lungs seems to collapse the animal's sides till they nearly meet, while

the gular sac is distended with each exi^nlsion to half the size of the

head and body together. They are chiefly noisy in the end of the

afternoon, but in shady situations or on dark days may be heard through

the morning and noon. When the breeding season is over they may
be still found, but with difficulty, among fallen leaves in low places,

where their color admirably adapts them for concealment, or in cellars,

or on the ground in the woods. IsTot till the near approach of autumn
do we have evidence of their ascent into the trees. Then, when the

wind is casting the first frosted leaves to the ground, a whistle, weaker

than the spring cry, is heard, repeated at intervals during the day,

from one part of the forest to another, bearing considerable resem-

blance to the note of the purple finch {Carjjodacus purpureus), uttered

as it is while flying. These voices are heard during the same season,

that of the Hyla being distinguishable as slightly coarser, or more like a

squeak. Both are associated with the weak chirp of the late Den-

droeca coronata as it gleans its insect food on its southern flight. These

are the latest sounds of autumn, and soon disappear before the steady

advance of the ice king.

Hyla pickeri7}gii Holhroo^.

KESEKVE SERIES.

Catalogue No. of
number. spec.

3604 1

3C09 1

3602 1

3603 I

3608 2

3505 1

3C10 1

9669 1

5380 2
2
1

1

7
13325 10

Locality.

Aux Plaines River, 111 .

.

Marietta, Ohio
Carlisle, Pa
Abbeville, S.C
Boston, Mass
Elizabetbtown, N. Y
Carlisle, Pa
Prince George's County,
Md.

Selkirk Settlement
Cambridge, Mass

do
Grosse Island, Mich
Ann Arbor, Mich
Uook County, III

Washington, D. C

When
collected.

From whom received.

R. Konnicott
Prof. E. B. Andrews
Prof. S. F. Baird
Dr. J. B. Barratt
Prot. L. Agassiz
Prof. S. F. Baird

, do
Dr.T.H.Bean

R. Kennicott
Prof. L. Agassiz . ..

C.Girard
Rev. Charles Fox .

.

Dr. A. Sager
R. Kennicott
George Shoemaker

Nature of spec-
imen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.

HYLA REGILLA Baird and Girard.

Proceedings Academy Philada., vi, 1852, p. 174; Girard U. S. Expl.

Exped., Wilkes, 1858-1860, iii, figs. 13-18.

Proportions somewhat as in H. versicolor. Canthus rostralis distinct,

rather elevated ; muzzle obtuse. Digital dilatations rather small

;

fingers free; toes half webbed or less. ISTares and choanee small; vom-

erine teeth in fascicles between former. Tongue large, nearly half free,

emarginate. Tympanum les§ than half eye. Skin above usually
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sparsely j)nstulated. Form of cranium variable; widtli at jaws from

three and one-fourth to two and two-thirds times in length of head and
body; from iDosterior margin of orbit to muzzle three and one-half to

nearly four times in same. Olive or ash green above, plain or marked
on each side, with blotches in two longitudinal series or stripes of darker

and scattered smaller ones on each side of these. Frequently a trian-

gular blotch between the eyes. A narrow dark line from snout to eye;

a broad postocular vitta to the arm, beneath which is a bar of grayish-

white about half the width. Tibia half to two-fifths the length of the

body; hind foot and arm from elbow scarcely shorter.

This species, like the R. pid'eringU and R. curta, is annectant to Oho-

rophilus, whose species it represents, as well as its own genus, on the

Pacific slope of North America. The diminished web and digital pal-

ettes constitute the resemblance ; but they fall, nevertheless, within the

range of the Hyla type. The R. regilla is distributed throughout its

subregiou and into the adjoining one of Arizona and Lower California

under a slightly different form. Southern California possesses another

variety along with the typical one. These varieties differ, as do those

of the Ghoropliilus triseriatus in the proportions of the head and body;

the first a long-headed' and longer-bodied type; the most common, a

shorter headed and longer bodied; and the most southern form, a still

shorter headed and short bodied, with more varied coloration.

Head elongate ; widtli enters lengtli of head and body considerably over tliree times j

canthusrostralis straight ; a triangular patch between eyes scapularis.

Head short ; width one-third of length regilla.

Head short, broad; breadth contained in total length two and two-thirds times;

form squat laticeps,

I can not regard these forms as subspecies.

Var. scapularis.

Hyla scaimlaris Hallow, sp. from South California, U, S. Pac. R. E., Rept., X, 350,

p. 21.

Three specimens, said to be from San Francisco, are all that theMuseum
Smithsonian possesses of this variety, which is proportioned somewhat
as the true var. Triseriatus in the Chorophilus of that name. The me-

tatarsal bones are more closely bound and the web is less than in other

forms. The skin is nearly smooth. Besides the interocular triangle

there is a dark dorsolateral band and in one a median dorsal. In one

specimen the tibia measures half the distance from the vent to the an-

terior angle of orbit, another half-way to end of muzzle.

This variety has every appearance of a terrestrial animal. It will no

doubt be found to be connected with the ordinary type by annectant

forms.
Var. regilla.

Hyla regilla B. &, G., Proceed. Ac. Nat. Sci., Phila., vi, 1852, 174, 1853, 301; Girard,

Herp., U. S. Expl. Exped., 1858, 60, Vol. in. Figs. 13-18 ; U. S. Pac. R. E. Surv.

Rept., Williamson Abbot, 12, PL xxviii, Fig. 3 (bad).

Hyla scaj] alar Is Hallowell partim, Proceed. Ac. Nat. Sci. Phila., VI, 1852, 183, and var.

hyjjocliondrialis, U. S, Pac. R. E. Surv., x., 35 lat., p. 21.
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There are three styles of coloration prevalent among individuals of

this variety, viz : That which prevails amoug more northern specimens,

but which occur as far south as San Diego, where longitudinal bands

are wanting or broken into irregular small spots, and where the inter-

ocular triangle is often wanting. Second, where the general color is

darker, with three broad dorsal bands or the spots into which they are

resolved. The largest specimens are of this type 5 numbers having

been brought from Fort Tejon and a few from northward. Third, rep-

resented by a large female specimen from Monterey, Cal., is without

markings above, but the borders of the exterior color of tibia?, the sides,

and the pectoral region are closely brown spotted; in all the others the

under surface are immaculate. The tints of this style seem to be more

delicate, and it has a more hyline aspect than some of the others.

Head small, rather pointed, but broader than long. Tympanum
small, nearly half the diameter of tlie eye. Eyes not very prominent

;

a slight fold of skin above the tympanum. A very prominent one

across the breast. Skin above finely pustulated with larger scattered

tubercles, not so close as in H. versicolor. Tibia about half the length

of the body. The gular sac is largely developed.

Disks on extremities large; the largest equaling the tympanum.

The hand considerably longer than the fore-arm ; outer finger longer

than the second; a slight web at base. Tibia half the length of body.

Outer toe a little longer than the third. Membrane extending from

disk of outer toe to middle of the third joint (from the tip) of the fourth

or longest; from the third articulation (from tip) of the fourth toe

obliquely to the disk of the third toe ; from the third articulation of

the third toe to the disk of the second ; from the second articulation of

the second toe to penultimate articulation of the first. Thus the mem-

brane is nearly w^anting along the inner side of three terminal joints of

the third and fourth toes and the two terminals of the second, while on

the outside it extends nearly or quite to the disks of the second and third

and to the penultimate articulation of the first and fourth. A promi-

nent tubercle at base of inner toe and a smaller one opposite on the

sole. Expansion of sacral apophyses not very great. The heel of the

hind leg extended reaches to the anterior border of the orbit.

In a very large specimen the general color above is a greenish-ash

(in some a dark olive) and blotched with darker. Tiiere is a conspic-

uous subequilaterally triangular patch between the eyes, extended

acutely backwards for a short distance. The back is variously blotched

;

the most conspicuous of the blotches are considerably elongated, and

arranged one or two in a line on each side of the back in a line with

the eyes and parallel; the middle of the back and the extreme sides

of the body are sparsely provided with smaller, usually subcircular,

sometimes elongated blotches. There is a distinct and rather broad

dark line from the snout through the nostrils to the eye and a wider

vitta from the eye, involving the whole tympanum, to a little past the
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insertion of tlie forearm. The extreme edge of tbe upper jaw is dark,

and tlie space between tliis and the preocular line rather lighter than

the ground color. In the extension of this light space backwards
it becomes lighter, until from beneath the eye it passes below the

postocular band to the base of the fore-arm as a grayish-white vitta,

usually about half as broad as the one above- it. Sometimes a series

of scattered rounded spots may be traced along the side in continuance

of the dark postocular vitta. The extremities above are transversely

and narrowly but indistinctly barred with darker. The rest of the

legs is uniformly flesh color (thighs posteriorly dusky) except a few

aggregated pustules below and about the anus, which are white (no

marking on the inner faces of limbs); this is seen In other species, but

.

is very distinct here. The immediate border of the anas is brown;

beneath, white ; edge of gular sac, black.

In some specimens, especially those from Fort Tejon, the prevalent

color above is ash-gray, with an elongated blotch along each side of

the back for its whole length, and one or two others on each side of

those dorsal blotches are nearly wanting. Sometimes the exterior edges

of the tibia and feet (when flexed), are blotched with browu.

This variety resembles H. scjuirella, bat the head is less depressed
;

the colors are darker; the dorsal blotches are larger, and elongated

longitudinally in two or three series ; the white margin to the much
darker postocular vitta is broader; the body is stouter, and usaally

more or less granulated. The toes are less deeply webbed.

The figure of this species in volume ten of the Pacific Eailroad Sur-

veys represents an interdigital membrane anteriorly, which does not ex-

ist, and that of the posterior limb is too extensive.

1 2 4 6 11^
Via. 89. Hylaregilla. No. 13796. Shasta Co., California; }.

Measurements o/iVo. 8688.
if.

Length of head and body 039

Length of head to posterior line of tympana Oil

Width of liead at posterior line of tympana 014

Length of fore limb 022

Length of hind limb 053

Length of tibia 017

Length of tarsus 010

Length of rest of foot .-- . 015

The specimen measured is of medium size ; another from the same

locality has the length of the head and body equal to 45™™.

This, the only species of the Pacific region, is quite abundant there.

I have caught them along the western edge of the Great Basin in Ne-

vada and Oregon, where they inhabit the marshes which surround the
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lakes of that region. In suck localities they can not have arboreal

habits, owing to the absence of treesj and it is probable that their

habits are like those of the Hyla pickerimgii of the east.

I append a description of the type specimen of the Hyla nebulosa

FTallowell (U. S. Pac. E. R. Survey Eept., 35th parallel, Eeptiles p. 21),

whicli I afterwards called H. cadaverina, owing to the pre-occupation of

Hallowell's name. The single specimen known is now in bad condition,

and I am not sure that it should not be referred to the H. regilla. The

description now given was taken from the specimen when nearly fresh.

Size medium ; form stout; legs elongate ; head short, broad, breadth

less than three times in the total length ; muzzle rounded, little promi-

nent; canthus rostralis straight, elevated ; fingers free; toes two-thirds

webbed ; the digits short, stout ; the pallettes large ; a strong tarsal

wing or fold; eyes small; skin smooth.

Femora unicolor behind ; no dark labial border or dark or light lat-

eral stripes ; color pale, with indistinct blackish dorsal spots.

The heel of the extended hind limb extends to between the orbit and

the end of the muzzle; the largest digital dilatations equal the tym-

panum, which is indistinct and one-fourth the size of the eye. The eye

is smaller and less prominent than usual, its long diameter measuring

the width between canthus rostralis at orbits, one and one-third times,

and two-thirds length of the brachium. Foot one and three-fourths and

one and five-sixths breadth of head at canthus oris; vomerine* teetli

entirely between the nares, which appear larger than the ostia of the

Eustachian tubes.

Sacral diapophyses elongate; triangles very narrow proximally

;

upper surface slightly convex, thus differing from the eximia, where they

are broader, flatter, and not so produced. Skin nearly smooth above;

abdominal areolations not extending on the sides ; a pectoral fold. Toes

stout, margined ; the dilatations large (not proportionally to the digits),

except on the thumb.

Above gray, with an interocular and numerous dorsal irregular black-

ish spots. Canthus rostralis and band behind eye dark shaded ; lip and

prebrachial region light, dark punctulate. Limbs indistinctly cross-

barred; below yellowish, immaculate.
Lines.

From end of muzzle to cantlius oris 5.

9

From end of muzzle to vent 19

Length of femur ^-7

Length of tibia 10.6

Length of hind foot 13.

1

Breadth between sacral processes .- 4.2

Two specimens in Museum Academy Philadelphia, from Tejon Pass,

southern California, 3,388 feet above the sea. From Dr. A. L. Heermanu.

Var. laticeps Cope.

Color much like that of var. Eegilla from Fort Tejon ; that is, a dark

interocular triangle and numerous well-defined dorsal spots. The broad
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head renders the proportions of form similar to those in R. curta

from which there is some difficulty in distinguishing it. The latter

may be known by the small size and lack of gular vesicle among the

males. The muzzle is more obtuse than in the type of H. cadaverina,

but- one si)ecimen of Laticeps is similar in this point; there is no labial

brown border, but we have it much obscured in a Laticeps ; the diam-

eter of the eye is less, measuring less on the humerus; the digits much
broader and shorter, with the largest pallets equaling the tympanum,
while they are more elongate and slightly proportioned in Laticeps and

Eegilla vera. There is a thin tarsal ala, extending to the cuneiform

bone, which is scarcely marked in the Laticeps. There are more lateral

dorsal spots. These characters can not now be proven evanescent, so

that this allied subspecies may be accepted.
Lines.

Length from end of muzzle to veut.^ 17.2

Length from end of muzzle to canthus ovis 5

Length of whole fore limb 10.4

Length of whole hind limb . . : 25. 6

Diameter of eye... 2.2

No. 5308; Cape St. Lucas, Lower California; eight specimens; John
Xantus.

Hyla regilla Baird.

RESERVE SERIES.

Catalogue No.of
number. spec.

3246 3

3232 3

9181 4
9182 1

8512 1

3229 2

3253 1

4552 3

3236 1

3250 1
3210 5
3252 5
9424 1

9449 1

9500 2

8704 1

8680 5

8701 7

8686 20
8702 1

8697 1

9499 5

8682 22
8703 4
4895 9

5293 19
3245 3
9341 1

8977 6

3235 8
11574 8

3242 C
5932 3

11970 1

11909 1

13796 1

Locality.

Fort Vancouver, Wash.
do

Puget Sound, Alaska . .

.

do
Cerios Lsland,Lower Cal
Yuba, Cal
Astoria, Oregon ,

Fort Umpqua, Oregon .

.

Shoalwater Bay, Wash..
Fort Dalles, Oregon

do ,

Puget Sound, Oregon . .

,

Chilowyuck Lake, Oreg
California

,

Southern California
Los Angeles, Cal
Sauta Barbara, Cal ....

do
Santa Cniz Island, Cal..
Mount Wiiitney, Cal . ..

Mountains near Fort
Tejon, Cal.

Lake Tahoe, Nevada
do

Fort Tejon, Cal
do -

do
Monterey, Cal
California
Puget Sound, Oregon . .

.

California
San Diego, Cal
Fort Dalles, Oregon
Fort Crook, Cap' .

La Paz, Cal
do

Baird, Sliasta County,
Cal.

When
collected.

1875
July — , 1875
July — , 1875
June— 1875
June — , 1875
Sept. — , 1875
Aug.—,1875

Oct. 4, 1876
Aug.—,1876
July — , 1875

1877
Aug. 11, 1872

1882
1884

From whom received.

Dr. J. Gr. Cooper.
do

C. P. Espl. Exped
Dr. J. H. Streets, IT. S.N
Dr. C. G. Newberry
Lieut.W. P. Trowbridge,

U. S. A.
Dr. E. Vollum, U. S. A..,
Dr. J. G-. Cooper
Dr. G. Suckley, U. S. A

.

do
do

Dr. C. B. R. Kennerly .

.

Dr. J. G. Cooper
H. W. Henshaw
William Somers
H. W. Henshaw

do
do
do
do

do
do
do

John Xantus
do

Dr. G. Suckley, U.S.A..
L. Stone
Dr. C. B. R. Kennerly ...

A. L. Heermann
Dr. John L. Le Conte
Dr. G. Suckley, U. S. A .

.

John Fielner
L.Belding

do
C.H. Townsend

Nature of spec-
imen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Elevation, 2.937 feet.
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Hyla regilla Barid—Coutinuetl.

GENEKAL SERIES.

Catalogue No. of
number. spec.

4568 21
9446 1

5251 1

8686 46
0929 4
3238 4

11940 3

11481 1

948G 1

9496 1

9491 1

11529 1

8844 1
11522 4
11944 1

11123 12
8688 15
11947 2

Locality.
"When col-

lected.
From whom received.

Nature of sxiec-

imcu.

FortTejon, Cal
California
Fort "WallaWalla ,"Wash

.

Santa Cruz, Cal
Santa Barbara, Cal
Fort Heading, Cal
Camp Bid well, Cal
Ogden, Utah
Monterey, Cal

Cottonwood Caiion
Ringgold Barracks, Tex.
Fauquier County, Va . .

.

Chewaulsan "Valley
Des Chutes River", Oreg-
(?)

Santa Barbara, Cal
Plumas County, Cal

June—,1875

1878

1878
1878

J. Xantus
Dr. J. G. Cooper
Lieutenant Mullen
H. W. Henshaw
Dr. "Webb
Dr. Hammond
H. "W. Henshaw
Expl. "W. 100th meridian,
"W.H.Dall

do
(?)

Dr. "Webb
C. W. Sheurmann
H. W. Henshaw

do
(?)

H. "W. Henshaw
Gr. Thompson

coholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do-
Do.
Do.
Do.
Do.
Do.
Do.

HYLA EXIMIA Baird.

Proceed. Ac. Phia., 1854, p. 60; U. S. Mex. Bound. Surv., ii, Reptil., p. 29,

PI. xxxviri, figs. 8-10 ; Peters Monatsber. Berl. Akad., 1869, p. 880
;

Broccbi, Bull. See. PMlom., Paris (7), i, p. 128; Boulenger, Cat.

Batr. Sal. Brit. Mus., ed. ii, 1882, 378.

Hijla eupliorhiacea Giiatiier, Cat. Batr. Sal. Brit. Mus., ed. i, 1856, p. 109, PI. x, f. c.

;

Steindachuer, Novara Amphib., p. 59.

Head small, "width three and one-third times in total length ; loreal re-

gion straight; canthus rostralis strong. Sacral diapophyses small, well

dilated. Tympanum halforbit or a little less. Skin smooth above. Tibia

not half the total length. Hind foot longer than arm from elbow, t"WO

and one-quarter to two aad one-half times width of head behind. In

spirits, bluish above, with or without two dark longitudinal stripes; be-

neath white. A dark band from the eye along the sides, margined above

and below by a white line, the lower one reaching only to the arm, be-

hind which the outline of the dark band is indistinct. Legs not banded.

The proportions of this species are much those of H. sqidrella, but

stouter; the head short and broad, the body stout, and the limbs short.

The skin above appears smooth, as in H. caroUnensis ; beneath granu-

lated. The tongue is large, apparently broader than long ; shape slightly

emarginate behind ; one-third free. Teeth are in two rather elongated

patches, inclined from each other backwards between the internal nares,

and terminating about opposite the centers of the latter ; then more pos-

terior than in H. caroUnensis. Tympanum moderate. A single vesicle,

supported between the rami of the lower jaw.

The fingers are provided with distinct pallettes and are very slightly

webbed at base ; the toes also with well-developed pallettes and webbed
to their penultimate articulation (the antepenultimate is the longest toe).

The tibia is longer than the thigh, but not half the length of the body.

Above of a nearly uniform clear bluish lead color in alcohol ; no doubt

green in life ; beneath white or unicolored. A brown line extends
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from the nostril to tlie e^'e, back of wliicli it widens, involving the tym-

panum, and extends above the arm and along the side, fading out to-

wards the groin j it is bordered above by a white margin, following it

all the way from the eye ; the upper edge not very clearly defined, espe-

cially behind, where it graduates into the blue of the back. The lower

edge of the lateral vitta is margined by a distinct narrow white line

(fading anterior to the eye into the blue), which margins the dark border

of the upper jaw and extends to the insertion of the arm. The edge of

the jaw is brown. Posterior to the fore legs the dark lateral stripe has

its lower edge indistinct and fading through bluish white into the white

of the belly. On each side of the back there is a narrow dark band,

commencing opposite the fore-arm and extending to the inguinal region,

the two parallel, and about as wide apart as are the orbits; they are

margined by an indistinct border of lighter. Above the anus andbound-
ing the back posteriorly is a series of six or eight white spots in contact

with each other. There are no bands or blotches across the limbs, al-

though on the outer edges (when the animal has all the limbs flexed)

there is an indistinct brown line separated from the dorsal blue by blu-

ish white.

Measurements of No. 3257 ( 9 ).

Lines.

Muzzle to vent 16.5

Muzzle to middlo of tympanum 4.2

Breadth between orbits 2

Antebracbium and Lead ^ 7. 7

Femur from groin 5.2

Tibia,.,.., 8.2

Foot „. 12.4

Measurements of No. 3248.

Totallengtb 81 1.00

Fore-arm and band 32 .39

Femur .35 .43

Tibia 37 .46

Tarsus 21 .26

Foot 34 .42

Total of hind leo; 1.19 1.47

Catnlogue
number.

3257
3248

No. of
sjiec.

Locality.

Valley of Mexico.
City of Mexico
Puebla Mexico ...

When
collected.

From whom received.

John Potts ...

Ma,i. W. Rich,
r. Sumichrast

Nature of spec-
imen.

According to Sumichrast this species is found during the winter sea-

son in the vicinity of water, and has the habits of Lithodytes. I have

found it near the water, in March, near the City of Mexico. It thus re-

sembles its allies of North America proper, Hyla regilla and H. picJc-

eringii.
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HYLA SQUIREI.LA Bosc.

Hyla squirella (Bosc.) iu Soauiue & Latreille, Hist. Nat. Eeptil., ii (1802), 181

(Charleston, S. C); (Bosc.) Daud., Hist. Nat. Eeptil., viii (1803), 34, xciii, 2;

Lo Conte, Aun. N. Y. Lye, i (1825), 279; Harlan, Joarn. Ac. Nat. Sci. PLila., V

(1827), 343, and Med. & Phys. Res. (1835), 107 ; Holbrook, N. Anier. Herp., 1st ed.,

1 (183C), 105, XVIII, and 2d ed., iv (1842), 123, xxx; Storer, Kept. Mass. (1839),

242 (copied from Holbrook); Dum. & Bibr., Erp. G6n., vm (1841), 587 ; ? De Kay,

N. Y. Zool., Ill, Reptil. (1842), 72, xxi, 53; ? Thompson, Nat. Hist. Vt. (1842),

122; Le Coute, Proceed. Ac. Phila., 1855, p. 429; Giiuther, Cat. Batr. Sal. Brit.

Mus., 1868, p. 11 ; Boulenger, 2d ed. Cat. Batr. Sal. Brit. Mus., 1832, p. 398.

La Baine squirelle Bosc, Nouv. Diet, d'hist. nat., xxviii (1817), 543.

Hi/la squirella Graveuhorst, DeliceajMus. Vratislav. (1829), 28; VI, 1, does not belong

to this species.

Calamita sqidrrella Merrem, Tentamen, p. 171.

Auletris squirella Wagler, Syst. Ampb., p. 201.

Above smooth. Hind foot less than arm from elbow. Tibia about

half the length of the body. Light brown above (green in life ?), with

small, rather subcircular blotches of darker. Legs rather indistinctly

barred. Anterior and posterior faces of thighs without light spots of

dark vermiculations. A dark line from snout to eye; a dark vitta from

eye to arm through tympanum; edge of upper jaw mottled white, gen-

erally showing distinctly as a light line, which frequently extends to

the middle of the side.

Body more slender than in H. versicolor. Limbs moderately devel-

oped. Eyes prominent. Snout rather acute. Tympanum small, half

the diameter of the eye. Tongue rather small, nearly orbicj:^ilar, hardly

notched behind. Vomerine teeth in two small patches between th'C

inner nares and nearly in line with their centers. Tibia not quite half

the length of the body. No web at the base of the fingers.

Length of head a little more than three times* in length. Heel of

extended hind limb marking a point between orbit and end of muzzle.

The body above is smooth, beneath granulated on the abdomen and

thighs. The toes are not webbed beyond the penultimate articulation

of the third and fifth and the antepenultimate of the fourth toes.

Above green, sometimes with irregularly arranged darker small

blotches. Beneath white. There is a V-ui^rk connecting the eyes

above, although this is not very distinct. A small number of subcir-

cular blotches about the size of the tympanum, or larger, are sometimes

scattered over the back, and may be of elongate form. There is a

dark line from the nostril to the eye and a vitta from the eye through

the tympanum to a point above the insertion of the arm. A narrow

white line, rather indistinct, passes along the head very near to the

edge of the upper jaw and below the tymj)anic vitta; this line rarely

passes the arm; sometimes extends on the side, where it is generally

verymuch confused. The upper faces of the leg are barred transversely,

though generally not very distinctly, except across the tibia, where the

bars are usually decided. The exterior edges of the feet are mottled

finely with brown and gray. The anterior and posterior faces of the
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tliighs are dull flesb color, very faintly clouded with brown ; no indica-

tions, however, of light spots or dark vermiciilations.

Specimens differ In less amount of white on the jaw, and in tint of

ground color, which is described as green in life. With a considerable

resemblance to H. femoralis, it may be always distinguished by the

white line along the edge of the mouth and by the absence of distinct

circular white (yellow in life) spots on the posterior faces of the thighs.

1 2 4 6 7
Fig. 90. Hyla squirella. No. 11911. Nashville, Ga. ; i- ^

Measurements of No. 12008.

Length of head and body 030

Length of head to posterior edges of tympana 010

Width of head at posterior edges of tympana 0105

Length of fore limbs from axilla 017

Length of hind limbs from groin 0455

Length of tibia 016

Length of tarsus 009

Length of rest of foot _ 012

The specimen measured is of full size. They are rarely larger, and

frequently a little smaller.

This species approaches nearly some forms of iZ". re(/illa, of which it

may be ctnsidered the southeastern»representative, though the regions

inhabited by both approach in Texas. It may be always distinguished

by the more depressed head and weaker canthus rostralis ; it is rarely

so robust and usually of more delicate and less striped coloration.

S. miotympcmum Cope replaces it in Mexico ; the resemblance between

them is offset by the greater palmation and smaller tympanum of the

latter. In its distribution this species extends well up the Mississippi

valley. A specimen of larger than usual dimensions was sent me from

near Brookville, Ind., by my friend Amos W. Butler.

Hyla squirella Bosc.

RESERVE SERIES.

Catalosae No. of
number. spec.

3050 5

3644 1

3645 2

3647 3

9955 20
4551 8

5000 1

11911 1

13479 7

12008 G

11510 1

10881 1

1131 1

Locality.

Ponsacola, Ela.

Liberty County, Ga
Grahamville, S. C
Little Sarasota Bay, Fla.
New Orleans, La
Micanopy, Fla
Nashville, Ga
AUapaba, Ga
Goorgiana, Fla
(?)

Oakley, S. C
Sonora

When
collected.

1880
1883

From whom received.

Dr. W. A. Hammontl, U.
S.A.

Prof. L. Agassiz
Maj. J. Le Conto
Bailey
Prof. F.B. Meek
New Orleans Academy .

Dr.T.H.Bean
W.J.Taylor

do.:
William Wittficld
(?)

T. W. Hayward
A.Schott

Nature of spec-
imen.

Alcoholic.

Do.
Do.
Do. .

Do.
Do.
Do.

. Do.
Do.
Do.
Do.
Do.
Do.
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HYLA ANDEESONII Baircl.

(Plate Lxxiv; fig. 1.)

Proceed. Ac. PhOa., 1854,p. 16; Cope, I. c, 1862, p. 154; Bouleuger, Cat.

Batr. Sal. Brit. Mus., 2d ed., 1882, p. 378.

lu iDroportions and general appearance similar to the Eyla arhorea of

Europe. The skin of the upper surface of the body and extremities is

smooth, minutely corrugated; that of the throat, belly, and under sur-

faces of the femora is areolated. A cutaneous fold across the breast

and one across the throat. Tympanum about one-third the size of the

eye. Tongue broad, slightly emargiuate. Vomerine teeth in two oblique

series between the internal nares, eacb directed inward and backward.

The head is sbort and wide, and enters the length three and a quarter

times. It is nearly a third wider than long. The muzzle is rounded

when viewed from above, and in profile does not project, but rather

slopes slightly forwards to the labial margin. The fingers are free, and

the web of the toes leaves two phalanges free, except on the fourth toe,

where it leaves three phalanges free. The four limbs are rather long

;

the hind limbs are moderate, the heel, when extended, reaching the

middle of the orbit. The digital pallettes are small, not half the diameter

of the typanum. A tubercle on the under side near the proximal end

of each phalange. Internal metatarsal tubercle distinct, oval ; external,

none.

Coloration in life. The whole upper a rather deep pea-green, paler

upon the sides and the margin of the upper lip. A narrow band of pur-

plish-brown commences at the external nares, passes through the eye,

and, including the tympanum, loses its inferior border a little beyond the

insertion of the humerus. The color becomes paler upon the sides, where

it is of an asby mulberry tint, and extends as far as the origin of the

femur. Anterior to this point it is margined below by large irregular

spots of a beautiful saffron, wbich are continued upon the anterior and

posterior surfaces of the femur, and the whole inferior surface of the

tibia, upon a ground of a paler shade of the same color. The supero-

anterior surface of the tarsus, the three inner toes, and the webs of the

external, also a small area behind the humerus, the posterior surface of

the Utter, the inferoanterior face of the fore-arm, and the inner finger,

are tinted and spotted in the same manner. The superior surfaces of the

femur, tibia, humerus, and fore-arm are of the same color as the back

;

that of the humerus separated from the green of the jaws by an isthmus

of the purplish shade, and that of the tibia separated anteriorly from

the saffron of its lower surface by a band of mulberry. The green of

the back and extremities is everywhere margined with pure white, ex-

cept posteriorly on the femur and tibia, and anteriorly on the former,

where saffron takes its place. The green crosses the rictus and forms

an oval spot upon each side of the throat. The borders of the latter

and of the cbin are tinged with, jnulberry. Beneath whitisli flesh color.
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The exposed surfaces of the anterior and posterior extremities, where
not green, are of a shade intermediate between mulberry and cliocolate.

^ 2
'

4
6

II I 7
Fig. 91. Hyla andersonii. Anderson, S. U.; \.

Measurements of No. 3600.

Jf.

Total lengtli head and body 0366

Length of head to posterior line of tympana Oil

Width of head at posterior line of tympana 015

Length of fore limb from axilla . 0224

Length of hind limb from groin 0525

Length of tibia 018

Length of tarsus 010

Length of rest of foot 0155

This beautiful species is of much rarity, but two specimens having

thus far come under the eyes of naturalists. The longest known is the

type from Anderson, S. C, which is representod in Plate Lxxxiv;

the second specimen was found by Professor Leidy, of Philadelphia, at

Jackson, N. J., and was the subject of the description of coloration in"

life given above.

HYLA CAROLINENSIS Pennant.

(Plates 51, fig. 14 ; 72, fig. 19 ; 73, fig. 28.)

Calamita caroUnensis Pennant, Arctic Zool., ii (17), 331.

Calamita cinerea Schneider, Hist. Amph. Fasc, i (1799), 174.

Eana UUneata Shaw, Gen. Zool. Amph., iii (1802), 136.

Hyla lateralis Daud. in Sonn. & Lat., Hist. Nat., Eeptil., ii (1802), 180; Daud., Hist.

Nat., Eeptil., viii (1803), 27, and in Hist. Nat. Eain. Gren. Crap. (1803), 16, ii;

J. Le Conte, Ann. N. Y. Lye, i (1825), 279 ; Harlan, Jouru. Ac. Nat. Sci. Phila., V

(1827), 341, and Med. & Phys. Ees. (1835), 107; Dam. & Bibr., Erp. G6a., viii

(1841), 587.

Hyla viridis Holbrook, N. Am. Herp., 1st ed., ii (1838), 95, xx, and 2d ed., iv(1842),

119, XXIX.

Hyla viridis arhorea Csbteshj, Nat. Hist Carol., ii (1743), pag. et tab. 71.

Hyla semifasciata Hallow., Proceed. Ac. Phila., 1856, p. 307.

Hyla caroUnensis Giinther, Cat. Batr. Sal. Brit. Mus., 1868, p. 105 ; Boulenger, Cat.

Batr. Sal. Brit. Mus., 2d ed. 1882, p. 377.

Head subacute; body slender, nearly smooth above; tibia rather

more than half the length of the body ; above and on sides uniform

olive-green, with an occasional circular light spot above ; beneath white.

A distinct narrow white line along the sides of the head and body; simi-

lar lines on the outer edge of the fore-arm and hand, the posterior edge

of the tibia, and the outer edge of the hind foot. No bars on the limbs.
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Body slenderest of all the North Americau species ; limbs elongated.

Outline of head acute, angled, slightly curved on sides, rather longer

than broad. Snout rather pointed; sides of the snout somewhat ob-

lique; length of head entering total a little over three times. Tym-

panum small, about half the diameter of the eye, a fold of skin above it.

Tongue rather ovate, slightly notched behind, where it is free for one-

third its length. Vomerine protuberances small, rounded, their axis

slightly inclined, almost exactly between the posterior nares; sepa-

rated from each other and the nares by the same interval. The ranges

of teeth are a little behind, about on a line with the posterior margins

of the nares.

The extremities are rather slender and elongated. The heel of the

extended hind legs marks the end of the muzzle. Tibia about half

length of body; hind foot as long as arm from elbow; two and a half

times in total length. The fingers are dilated at the tip into disks, two-

thirds as large as the tymj)anum, and webbed at the base to the

antepenultimate articulation of the longest. The third is longest, the

fourth little shorter ; then the second and first. The hind feet are webbed

to the disks (the penultimate articulation in the fourth and longest toe),

the web wanting on the inner side of the penultimate joint of the second

and third. The third toe is a little longer than the fifth. There is a soft

tubercle at base of inner toe and a very rudimentary one at base of

outer.

The skin above and on upper part of sides is smooth, without any

pustules; in larger specimen a faint and softened granulation; the belly

and inferior face of thighs strongly granulated ; the throat moderately

so ; smooth between the arms.

Color of body and legs above and sides olivaceous-brown or olive-

green, with a few scattered, well-defined spots of white. Beneath white,

no mottling anywhere. A well-defined line of white starts on the

snout, generally united with its fellow on the opposite side, and passes

backwards, parallel with the edge of the upper jaw, under the tym-

panum and over the arm-pit; extends half-way or more along the sides.

It has as a border a deeper shade of the dorsal color. A similar line ex-

tends along the posterior margin of the fore legs, most conspicuous

at the elbow, and reaches to the outer finger. On the hind leg a simi-

lar line passes from the knee, and extends along the posterior or superior

margin of the tibia along the exterior edge of the tarsus and foot to

the tip, and a second line is seen in some on the anterior margin of the

tibia; a short transverse white line above the anus. According to Dr.

Holbrook, this species in life is bright grass-green above, the light lines

straw color.

Specimens from west of the Mississippi vary in appearing a little more

granulated above. Some males exhibit a more or less tinge of green

on the sides of the chin. Sometimes the lateral white line is inter-

rupted, and those on the sides of the legs more or less obsolete.
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The specimen described is from Kiceborougb, Ga.

4 6

Fig. 92. Hyla carolinensis. No. 13478. Alapaha, Ga. ; J.

Measurements of No. 3652.
M.

Length of head and body 045

Length of head, incliuUug tympana . 014

Width of head at posterior edges of tympana 013

Length of anterior linib from axilhi 023

Length of posterior limb from groin 073

Length of tibia 023

Length of tarsus ..-. . 0145

Length of rest of foot 017

The specimen measured is only of medium size. They frequently

reach a length of SS"^'^^

Hyla carolinensis Pennant.

KESERVE SERIES.

Catalogue
number.

3655

3652
3653
6395
8969
9708

11405
3684
5904
12006
11483
11393
11931
13478
4558
4719
1070
5204
3657
3651

3244
3258
3654
4556
12005
6395

No. of
spec.

Locality.

Pensacola, Fla.

When
collected.

K^ceborough, Ga
Mississippi
Beaufort, S. C
Kinston, N. C
Milledgeville, Ga
Liberty County, Ga —
Georgia
Liberty County, Ga . .

.

Georgiana, Fla
(?) .:

Milton, Fla ,

Marco Island, Fla
Allapaba, Ga ,

Palatka, Fla
Micanopy, Fla
Saint Louis, Mo
Louisiana
Prairie Mer Rouge, La..
Washington County,
Miss.

New Braaufels, Tex
Sau Antonio, Tex
Pensacola, Fla
Grand Coteau, La
Georgiana, Fla ,

Beaufort, S.C ,

June 4,1876

1881

'

i'883

From whom received.

Dr. W. A. Hammond, IT.

S. A.

Dr. B. F. Shumard.

J.W.Milner
Kumlien & Bean
Maj. J. Le Coute
C. B. Adams
Maj. J. Le Conte
William Wittfleld
(?)

S.T.Walker
J. W.Velie
William J. Taylor
T. Glover
Dr. T.H.Bean
Dr. George Engelmann.
Saint Charles College.

.

James Falrie
Col. B. L. C. Wailes

F. Lindlieimer
J.H.Clark
Dr. R. W. Jeifrey
Saint Charles College.
William Wittfleld ....

Dr. F. V. Hayden

Nature of spec-
imen.

Alcoholic.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
DO;
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.

GENERAL SERIES.

12005
5240

Georgiana, Fla
Pass Christian, Miss.

William Wittfleld .

Capt. R. Anderson
Alcoholic.

Do.
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HYLA ARENICOLOR Cope.

Jourii. Ac. Pbila. (2), 186G, p. 84.

H. affinis Baircl (uou spixii), Proceed. Ac. riiila., 1854, 61 ; U. S. Mes. Bonud.
Surv,, Reptil., p. 29, PI. xxxviii, figs. 4-7.

Hyla copii Boulanger Annals and Magazine Nat. History, 1887, p. .53 ; 1888, p. 189.

Head short, wide, entering the length three and a half times. Muz-
zle regularly broadly rounded, not projecting beyond premaxillary

border, as long on the side as the length of the eye fissure. ISTostrils

terminal, near the superior plane of the muzzle. Tympanum very dis-

tinct, its diameter two-thirds that of the eye fissure. Tongue discoid,

very openly emarginate behind. Choanoe small; the vomerine teeth in

a pair of transverse fascicles exactly between them. Ostia i^haryngea

of Eustachian tubes about equal to the choanee.

Integument with numerous scattered small tubercles, above and on
the limbs. Gular region areolated, as well as belly. Fingers free, the

first considerably shorter than the second. Pallettes moderate, one-third

the area of the tympanum. Hind legs moderate ; when extended, the

heel marks the anterior part of the orbit. The extent of the web is

somewhat variable, in some specimens leaving only two phalanges of

the fourth toe free, while in others two are free on the outer side and
three on the inner; while others display intermediate conditions. The
pallettes are about the size of those of the hand. The internal metatar-

sal tubercle is small but distinct; a narrow tarsal fold, which is in-

curved proximally. The length of the arm from the elbow is less than

that of the tibia, but is greater than the hind foot.

The. general tint of color is much as in H. versicolor. The blotches

on the back are, however, more numerous, and exhibit a tendency to

arrangement in two rows of nearly circular spots ; sometimes the serial

arrangement is not maintained. Owing to the greater length of thehind
legs, there are three transverse bars across the femur, tibia, and tarsus,

as well as a larger number on the metatarsus. The marbling, so con-

spicuous on the anterior and posterior faces of the hind legs, as well as

in the groin of R. versicolor, is here wanting.

General aspect of ff. versicolor, having the same squat appearance,

the granulated skin above and below, the ash-color back with darker

mottlings, the white spot under the eye, etc. The most conspicuous dis-

tinctive features are the absence of webs of the fingers, the greater

length of the hind legs, and the blotches on the back being in round
spots, not cuneiform. The legs with three bars not two, and without

the reticulate markings behind and below.

1951—Bull. 34 24
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Fig. 93. Ryla arenicolor. No. 8656. Utah
; \.

Measurements of No. 11410.

21.

Length of head and body 042

Length of head, including tympana 0123

Width of head, including tympana 016

Length of fore limb from axilla . 0245

Leugth of hind limb from groin
, . 0592

Length of tibia 020

Length of tarsus 0115

Length of rest of foot 0155

The specimen above described is one of types from Sonora. In

specimens from some other parts of Mexico and the United States the

wliite spot below the eye is not found. In a specimen from the Colo-

rado River (4570) there are seven rows of dark brown spots of moderate

size on the back. Specimens from El Paso, Texas, have been referred

to as distinct species under the name of H. copii, by Dr. Boulanger

(loc. cit.). The only peculiarity which the description indicates is a

somewhat smaller tympanic drum. It is said to be one-half the eye at

the first reference, and " hardly one-third " at the second.

The Hyla arenicolor is quite abundant as far south as Guanajuato,

Mexico, where Dr. Alfredo Dug6s has found it. This gentleman informs

me that its voice is much like that of the bleating of goats.

Byla arenicolor Cope.

KESERVE SEFaES.

Catalogue No. of
number. spec.

8550 1

8b04 2

865G 1

114K 5
4570 4
10197 1

1440

1

1

Locality.

Santa F6, N. Mex
Soutliern Califoruia
Utah
Sonora, Mexico
Upper Colorado Kiver .

.

White Kiver Canon,
Arizona.

Fort Wingato, N. Mex .

.

When
collected.

June -,1873
1875
1872

From whom received.

Dr. O. Loew
H. W. Henshaw
Dr. H.C. Yarrow
J.U.Clark
B. MoUliauflcu
Dr. Burr

Dr. R. W. Schufeldt, U.
S. A.

Nature ot spec-
imen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.

Do.
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HYLA FEMOEALIS Latr.

Hyla femoralis Soun. «& Lat., Hist. Nat. EeptiL, ii (1802), 181; Dand., Hist.

Nat. Reptil., vm (1803), 32, xciii, 1 ; Hist. Nat. Rain. Greu. Crap. (1803),

III, 1; Le CoDte, Ann. N. Y. Lye, i (1825), 280; Harlau, Journ. Ac. Nat.

Sci., Pbila., v (1827), 342, aud Med. & Phys. Res. (1835), 107; Holbrook, N.

Aoier. Herp., 2d ed., iv (1842), 127, xxxi ; Boulenger, Cat. Batr. Sal. Brit.

Mus., 1882, p. 388.

LaBaine femorale Bosc, Nouv. Diet. d'Hist. Nat,, xxviii, 543.

Calamlta femoralis Merrem, Teotaraeu, p. 171.
*

A uletris femoralis Wagl., Syst. Ampliib., p. 201.

Ri/Ia squirella -pars. Dum. & Bibr., Herp. G6n., viii, p. 589; Giiutber, Cat. Bati'. Sal.

Brit. Mus., 1868, p. 111.

Note.—Tbe descriptions of Daudin differ iu some important points from the species

of Major Lo Conte. •

Tibia less than half the length of body, longer than arm from elbow,

which again exceeds hind foot. Skin nearly smooth above 5 above wood-

brown, with a darker interocular, triangular blotch, aud a subcuneiform

one on the back, couflueut in the center, A narrow line from the snout

to the eye. A dark vitta from the eye, indistinct in the middle, passing

through and involving the whole tympanum ; the upi^er edge of this

continued to the hind legs, the lower ceasing at the fore legs. Poste-

rior face of the thighs dark brown, with circular yellowish-white spots.

No light spot under the eye, nor any white line along the jaw 5 merely

a lighter shade of the ground color.

Head broader than long. Body short, rather broad, and the entire

appearance as to pattern of color and shape not very dissimilar from

Hyla versicolor, from which, however, it is readily distinguishable by
the femoral yellow spots ; the dark postocular vitta, the absence of

light spots under the eyes. The tongue is large, ovate, slightly notched,

and free behind. The teeth are in two approximated minute circular

patches between the posterior nares. The tympanum is small, scarcely

more than half the diameter of the eye. The tibia is not half the length

of the body. The skin above is slightly pustular, although at consid-

erable intervals, and much less in proportion than H. versicolor. The
whole inferior surface of the head, body, and thighs is granulated,

including the throat. The pectoral fold of skin is smooth. The fingers

are slightly webbed at the base, the fourth longer than second. The
last two joints of the toes are free; the web not extending as a margin

to the disk of the longest toe, as in H. versicolor.

General color above bark-brown, variegated with darker; beneath

dull white. A triangular blotch between the eyes, the angle behind

the anterior edge extending across between the middle of the edge of

the upper eyelids. In H. versicolor this blotch is almost always inter-

rupted iu the median line. On the anterior half of the back is another

large blotch, sending out two branches anteriorly and posteriorly, and
one on each side, the anterior pair sometimes running into the blotch

on the top of the head. Behind this are several other blotches of irreg-
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ular sliape, some of them confluent with that on the back. ,There is

a narrow dark line extending from the snout through the nostril to the

eye along the edge of the upper eyelid, and proceeding above the tym-
panum back along the side to the insertion of the hind leg. A second

line extends from the lower part of the eye, parallel with the first, below

the tympanum, and immediately above the insertion of the fore-arm.

Perhaps it would be better to say that a broad dark baud passes from

the eye backwards through the tympanum, and over the insertion of

the fore-arm, along the side of the body, where the lower edge is indis.

tinct; the edges of the band are much the most prominent. There are

two or three transverse bars on the fore-arm, the thigh, and leg, more
numerous and closer on the tarsus and hind feet. The anterior face of

the thigh is uniform dull white ; the ]308terior, however, is dark brown,

with several distinct, nearly circular spots of yellowish-white. The
outer edge of the tarsus and hind foot is minutely punctate with gray

and brown. The sides of the chin are dotted with brown. The extreme

edge of the upper jaw is sometimes darker than the rest, with a slight

shade of lighter color above it, very inconspicuous, however.

Fig. 94. Hyla femoralis. No. 3598. Liberty County, Ga. ; J.

Measurements of No. 5908.
M.

Lengtli of head and body '

- . 0355

Lengtli of bead, including tympana , 0115

Width of head, including tympana 0133

Length of fore limb from axilla 0205

Length of hind limb from groin 056

Length of tibia 018

Length of tarsus - Oil

Length of rest of foot .015

The specimen measured is a little above average size, which is inter-

mediate between the dimensions of the E. squirella and E. versicolor.

A very large specimen in my collection from Dallas, Tex.j measure,!

.039'" in length of head and body.

Hyla femoralis Daudin.

Catalogue
number.

5908
3599
3598
9097
4718
14548
13479
11918

No. of
spec.

Locality.

Riceborough, Ga
do

Liberty County, Ga
Arlington, Fla
Micanopy, Fla
Gooso Creek, S. C...
Allapaha, Ga
Nashville, Ga

When
collected.

1878

From whom received.

Maj. J. Le Conte .

Maj. J. Le Conte.
G. Brown Goode .

Dr. T. H. Bean .

.

(?)

W.J.Taylor
do

Nature of spoc-
imen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
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IIYLA VERSICOLOR Lc Coute*

Uyla versicoJor J. LeContc, Aun. N. Y. Lye, i (1825), 281 ; Harlao, Jouru. Ac. Nat. Sci.,

Phila. V (1827), 343; Med. & Pbys. Res. (1835), 108; Holbrook, N. Auier. Herp.,

1st ed., I (1836), 101, xvii, and 2d ed., iv (1842), 115, xsviii; Storcr, Rcptil.

Mass. (1839), 241 ; Dum. & Bibr., Erp. Gen., viii (1841) ; De Kay, N. Y. ZooL, in,

Reptn. (1842), 71, XXI, fig. 53 A ; Thompson, Nat. Hist. Vt. (1842), 122; Giiutlier,

Cat. Batr. Sal. Brit. Mns., 1868, p. 103; Bouleuger, I. c, ed. 2, 1882, p. 372.

Dendroliyas versicolor Tschudi, Batrachia, p. 75.

Hyla richardi Baird, Proceed. Ac. Phila., 1854, p. 60 (young).

Note.—Ryla verrucosa Daud., Hist. Rain. Gren. Crap., 33, PI. iv, is referred to

this species by Dum. &, Bibr. The description, however, applies equally

well to several species, and in several points differs entirely from H. versicolor.

The locality of if. verrucosa is unknown.

Male.—Body stout and cluuisy. Head short, much broader than long

;

limbs short. Outline of lower jaw nearly semicircular ; of upi)er, some-

what angulated. Tympanum rather large, about one-half the diameter

of eye 5 a moderate fold of skin above it. Tongue large, nearly orbicu-

lar ; notched behind, where it is free for half its length. Vomerine teeth

in two transversely linear patches, extending between the posterior

nares, with a slight interval between them, sometimes scarcely separat-

ing into two parts. Eyes large, protuberant.

The bases of the vomerine protuberances are in a line with the cen-

ters of the nares ; the posterior edge of the teeth themselves a little be-

hind the posterior margin of the nares. Eustachian ai)ertures larger

than the inner nares. No papilla behind the external nares.

Anterior limbs short, stout; fingers broad, dilated into broad disks;

that on third finger nearly equal to the tympanum in diameter.

The web is more extended than in other species in the United States,

in a female specimen leaving the two last joints only free. The disk

of the inner finger is smaller than the rest. Tibia reaching half-way

from the anus to the eye; longer than the hind feet, and equal to the

arm from elbow. The heel of the extended hind leg reaches only to

the posterior edge of the orbit. The third and fifth toes are nearly

equal in length ; the disks of the second and first are less developed

than the rest.

In hind feet the membrane extends in a narrow margin all the way
to the disks ; membrane cut out along the two last joints of the longest

toe and of the others along the inner edge, although specimens vary

in the amount of this excision. All the fingers and toes are much
depressed, and exhibit the Hyla character more than the other Ameri-

can species.

The entire animal is warty, or covered with coarse tubercles, with

finer intermixed, except on the region of the loins and anterior and
posterior faces of the thighs. Beneath, with distinct granules in a

prominent and well-defined pavement ; less conspicuous on the throat,

neck, and palms. There is a very distinct and prominent fold of skin

across the breast. The color is very variable with different specimens

and circumstances. Above ash-gray, white, or brown. Above each

* Plate 64.

~
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eye is an elongated blotch of dark browu, passing obliquely backwards
towards its fellow, leaving a space between and forming an interrupted

V. Posterior to these and in the anterior iiortiou of the back is a

single very large blotch, snbcruciforni in shape, from sending out a

branch on each side towards the eye, more or less parallel with the

blotches first mentioned. The posterior corners are also obliquely

elongated to a greater or less extent. Immediately behind the large

blotch may be usually traced two others, which are elongated, and
extend obliquely to the sides of the body in a direction generally par-

allel with the outer edges of the dorsal blotch. A dusky, indistinct

bar extciuls from the eye along the upper edge of the face through

the nostril to the tip of the snout, and the edge of the upper jaw is

more or less marbled with the ground colors. A conspicuous spot of

light gray (with dark border) is always visible among other markings

beneath the posterior half of the eye and on the posterior portion of

the upper jaw^j it is a little in advance of the tympanum and some-

what longer. A dusky, indistinct mottled band passes from the eye

backwards through the tympanum along the side of the body, dark-

est along the undulating up]:)er edge, where it is margined sometimes

by yellowish-white. The fore-arm has two transverse dark bands; the

thigh, leg, and tarsus each the same number. All the surfaces of

limbs concealed when flexed are vermiculated with brown on a yellow-

ish ground, the light intervals angular, even on the inside of tibia and

foot. The anterior and posterior faces of the thigh and leg are yellow,

sharply and narrowly marbled with brown. Beneath yellowish-white.

Males, in spring, with the gular sac, mixed ash, brown, and white.

Si^ecimen described from Grosse Isle, Mich.

The females differ mainly in the smaller tympani.

In other specimens, from Carlisle, Pa,, there is evident a constant

dark spot on the side of the upper jaw and beneath the anterior half of

the eye, the light spot already described being situated between it and

a narrow dark line in front of the tympanum. Sometimes the entire

back, by the confluence of the blotches described, is occupied by a large

mottled cross, the anterior fork very short. The anterior face of the

arm is blotched with tlark -, the posterior marbled like the thigh. Some-

times the blotches are more or less obsolete; at others they are reduced

in size, although usually cruciform in their arrangement. The color of

the back is sometimes grass-green, with the dark blotches, which vary

in extent.

In the southern and western specimens there is a tendency to a re-

placing of the brown reticulation on the yellow ground of the posterior

lace of the thighs by a number of subcircular golden spots in the brown
ground, as in the H.femoralis, although northern specimens sometimes

show traces of it. This is very evident in specimens from Prairie Mer
Eouge and Tangipahoa Eiver, Louisiana, and Dallas, Tex. As a gen-

eral rule, too, the portions of the limbs concealed, or in contact with

each other when flexed, are in northern specimens more fully marbled
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with yellow and brown, even covering the whole inner face of the tibia,

and the light interspaces more or less angular, while in the Smilisca

haucUnii and the southern and western specimens of H. versicolor the

amount of marbling is less, and the interspaces are often reduced to small

circular spots. I have, however, been unable to characterize them as

more than a variety, to which I have given the name ot R. v. chryso-

scelis.*

A single specimen of a strongly marked variety of this species was

sent to the National Museum from Mount Carmel, III., by Lucien M. Tur-

ner (No. 12074). It is smaller, having the average dimensions of R. fem-

oralis. The color is a dark brown, with three rows of large approximated

darker brown spots. The groin and concealed faces of the thigh are

yellowish-brown, with a very scanty speckling of darker brown, very

different from the usual coarse netted pattern. At first sight one sus-

pects this to be a specimen of Ryla femoralis, but it possesses all the

essential characters of the integument and feet of the R. versicolor, as

pointed out in the analytical table of the genus, including also the light

spot under the eye. It may be called R. v. phceocrypta.

Fig. 95. Hijla versicolor. No. 14551. Eochester, N. T.
; J.

Measurcmenis of No. 363(3. m.

Leugth of head and body - . 036

Length of head, including tympana 016

Width of head, including tympana 0213

Length of fore leg from axilla 034

Length of hind leg from groin 0813

Length oftibia 026

Length of tarsus 0155

Length of rest of hind foot - 0245

The Ryla versicolor is " the tree frog," par excellence, of the eastern

and northern United States. It is common, and in some places abun-

dant. Its voice is a loud, coarse, resonant trill, uttered with a uniform

pitch, and continued for two or tbroe seconds. It is heard about bodies

of water in the spring, when the sexes are depositing and fertilizing

the eggs. Later in the season it proceeds from fences, hedgerows, and

orchards, as well as from the forest, often at no great elevation above

the ground. They are especially noisy towards evening after a rain;

but they may be heard at any time during dark and drizzly days. They
are susceptible of some domestication. Mr. Jacob Geismar tells me

* Bulletin U. S. National Museum, No. 20, 1830, p. 2?.,
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that be kept a uumber of tliein in a vivarium near a window. Both

were left open tluriug part of the day, and the Hylai would leave the

house and establish themselves on the trees in the orchard, where their

voices were heard throughout the evening. During the night they

would return to the house, and would ajipear in their usual i^lace in the

vivarium in the morning.

Their eggs are laid in small packets on blades of grass, slender

sticks,' etc., in shallow ponds and pools. The metamorphosis takes

place while yet small, the young exceeding only a little those of the

northern toad, Bufo lentiginosus americanus. Some of the larval stages

are represented on Plate 76, figs. 23-6.

The Hyla versicolor was named as an expression of its striking power
of metachrosis. It readily takes the color of the object on which it rests,

thus concealing itself successfully. Its colors vary from a deep brown
to gray, and nearly white to bright green. The change of color is not

rapidly accomplished. The favorite color is gray, which is identical

with that of the lichens of the trees which it inhabits. Professor Ver-

rill records this species as being found at Norway, Me., the most east

ern locality known to me.

Hyla versicolor Le Conte,

RESERVE SERIES.

Catalogue isro.of

uumbur. spec.

3G37 8

3035 1

3639 1

3043 1

3642 1

3628 1

3638 3

4892 1

4831 3

3643 1
3626 1

3C41 2
3234 2

3632 2
5957 1

3636 6

3627 1

5017 1

3080 I

4557 1

3665 3

3670 3
3609 1

4555 1

3667 1

3671 1

4554 4
3679 2
3660 1

3663 2
5191 1

9457 1

8861 1

8800 2

6454 1

11434 1

7819 5
9671 1

2500 1

3634 1

9987 4

Locality.
When

collected.
From whom received.

Nature of spec-
imen.

Prairie Mer Kouge, La.
Anderson, S. C
Kemper County, Miss .

Ann Arbor, Mich
Grosse Isle, Mich
Ilacine, Wis
Columbus, Ohio
Green Plains, N.C
Brookville, Ga

Mount Holly, N.J
Eutaw, Ala
Westport, N. Y
New IJraunfels, Tex . .

.

Aux Plaines Eiver, 111.

Carlisle, Pa
Washington, D. C
South Carolina '

Tarborough, N. C
Maryland
Wethersfield, Conn
Meadville, Pa
Southern Illinois
Washington, D.
Saint Louis, Mo
West Philadelphia, Pa .

Saint Catherine, Ga
North Red River
Natchez, Miss
Roan County, Tenn
New Orleans, La
Goldsborough, N.C
Tangipahoa River, La ..

Claiborne County, Tenn.
Memphis, Tenn .'

Potomac River, D. C
Washington, D. C
Goldsborough, N.C
Southern Illinois

Mount Holly, N.J
Springfield, Mass

James Fairie
Miss C. Paine
n.U. Lloyd
Prof. S. F. Baird
Rev. C. Fox
I)r.P.R.Hoy
Prof. L. Lesquereux
G. P.Moore
Dr. W. A. Hammond, TT.

S. A.

Prof. A. Wiuchell.
Prof S.F. Baird...
F. Lindheimer
R. Kennicott

Prof S.F. Baird.
do

J. L. Bridger
C. B. Adams
C.Wright
J. F. Thicktstun .

R. Kennicott

Dr. G. Engelmann ,

W.S.Wood... ,

Dr. D. W. Beadle
R. Kennicott
Col. B. C. L. Wailes ,

Professor Mitchell
Saint Charles College.

.

Aug. —, 187J Fred. Mather
J. N. B. Scarborough
Dr. John N. Woodworth
George Shoemaker
Dr. E. Coues, U. S. A . . .

.

J.W.Milner
R. Kennicott
Prof. S. F. Baird
Wosleyan University. .

.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
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Cntalogiie No. of
iiumbur. spec.

5220 1

4:)G1 1

4560 3

4553 8

3G62 1

3683 3

3668 1

3658 1

3081 2

8682 1

3247 1

3260 2

9431 1

9507 3

9394 9

9275 3

11533 1

11480 1

11828 3

3453 1

12571 1

11517 1

12078 3

7052 2

3631 14
5203 1

14174 2

1

13326 2
1 1521 1

11522 2
12. 74 1

4731 1

Locality.

Alabama
Grauil Coteau, La
New Orleans Academy,
La.

Pearl River, Miss
Coolc County, III

Anderson, SO
Du Quesne, 111

Suniinervillo, S. C
Salem, N.U
Union County, Wis
Saint Louis, Mo
Columbus, Ga
(?)

Southern States
Liberty County, Ga . .

.

Virginia
Baraboo, "W is

(?)

Old Fort Cobb, Cal
Splint Louis, Mo
Willoughby Point, Va

.

(?)

Mount Carmel, 111

Goose Cn^ek, S. C
Cook County, III

Grand Coteau, La
Olney, III

Wasliington, D. C
Gaiuesville, Tex .

.

do
Mount Carmel, 111

AVushiDgtou, D. C

When
collected.

1874
1880

1885
188.>

From whom received.

W. M. Stewart
Charles Cole . .

.

Miss Helen Tunnison
R. Kennicott
Mrs. M. C. Daniel
R. Kennicott
J. C. McNair
J. T. Lineback
Dr. P. R. Hoy
W.S.Wood
Dr. Gosner

Maj. J. Lo Conte
L. Stouo
J. \V. Wood
(?)

Dr.E. Paluior
Dr. Georce Engelraann
Eavll & McDonald
(?)

Lucicn M. Turner
(?)

R. Kennicott
Saint Charles College. ..

John and Chas. Walker

George Shoemaker.
G. H. Ragsdalo
.....do
L. M. Turner.
Megatherium

Natuioof speci-

min.

Alcoholic.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
l>o.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do..
Do.
Do.
Do.
Do.
Do.
Do.
Do.

HYLA GKATIOSA Le Conte.

(Plate 49, fig. 9; 7-2, fig. 10.)

Proceed. Ac. Pbila., 1856, p. 146. ^

Epedaplms gratiosus Lee, Cope, Proceed. Ainer. Pbilosopli. Soc, 1885, p. 383.

Tliis is the largest Hyla of tlio Nearctic realm. It conforms in shape

to the typical .forms of the genus, as the H. versicolor, II. marmorata,

etc.; but it differs from other known species in one marked peculiarity:

The peculiar glandular areolation of the integument of the belly in all

Hylidte is here seen on the dorsal region also. On this account I pro-

posed the reference of the //. gratiosa to another genus, which I called

Epedaphus. It remains to be seen whether this course is defensible or

not.

The general characteristics of this species are as follows:

Web between outer fingers extending to end of xiroximal phalangeo

Head short, elevated. Tympanum half to two-thirds eye. Integument

of upper surfaces with areolations similar to those of the abdomen„

Toes webbed to base of i^enultimate phalange. Femora unicolor pos-

teriorly. Upper lip narrowly dark edged, with a white line above the
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border, sometimes continued as a lateral stripe. Above purplish-ash,

with numerous dark spots, and often sparse ;^ellowones; side often

reticulated wkh yellowj tarsus and autebrachium bordered with spots

of the same.

The head is short, obtuse, elevated, the muzzle slightly prominent

above the labial border, and sloping gentl}^ to the nearly j)lane front.

Canthus rostralis obtuse; loreal region oblique. Vomerine teeth in two
transverse contiguous fasciculi entirely between the inner nares. A
dermal fold over the tympanum and one across the pectoral region.

Vocal sac well developed. Hand large, as are all the terminal dilata-

tions. The anterior are two- thirds the diameter of the membranum
tympani, and the posterior are a little smaller The tympanum is very

distinct, perfectly round, and with the diameter two-thirds that of the

eye. The eye is rather small.

The cuneiform bone of the metatarsus is unusually prominent and

the tarsal fold distinct and infolded. The labial border marks the mid-

dle of the autebrachium of the extended fore limb and the last third of

the tarsus of the posterior.

The heel of the extended hind leg marks either the middle or front of

the orbit.

The breadth of the cranium is contained two and two-thirds times in

the total length, and the length three and a half times. The length of

the tibia enters the same two and one-third times. The o. o. prefrontalia

are not very widely separated anteriorly, nor are they produced beyond

the lino of the nostrils, and their inner anterior borders are nearly par-

allel ; but they diverge almost transversely, and become regularly nar-

rower posteriorly. The form of the xiphisternum is flat-urceolatej the

proximal margin truncate, and the distal convexity interrupted by a

deep rounded emargination.

The dark spots wliich cover all the upper surfaces may be absent, or

so small as to give a speckled pattern, or so large as to present a reticu-

lation of the ground. The very narrow labial stripe may be continued into

a band or coarse yellow reticulations on the side. The groin and lower

surfaces are yellow, except the gular region, which is purplish-ash, with

or without a large subtriangular yellow mental area. The limbs all

dark banded, the tibia bluish on the outer side; the femur uniform yel-

low jiosteriorly.

The young of this species resemble the H. squirella; but the shorter

heavier head and muzzle, and more obtuse canthus rostralis, the traces

of areolation on the dorsal skin, and the yellow borders of the ante-

brachium and tarsus distinguish it. Specimens an inch and a quarter

in length have not yet developed the dark cross-bands of the extremi-

ties; in many of an inch, dorsal spots are invisible, and the areolations

have not appeared. As is always the case with young frogs, the ex-

tremities are relatively longer.

This beautiful species readily changes its color from green to brown-

ish, according to Le Conte. Its range is restricted to Florida and ad-
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jacent parts of Georgia. A specimeu from Georgiaua, Fla., is of a uni-

form green above, and resembles a very large R. squirella in color.

Fig. 96. Eyla gratiom. No. 3084. Georgia, C. B. Adams
; J.

Measurements. M.

From end of muzzle to c.inthus oris 017

From end of muzzle to vent 061

Length of bead, including tympana 018

Width of bead, including tympana 024

Width of sacral diapopbyses 013

Length of fore limb from axilla 0395

Length of bind limb from groin 036

Length of tibia 027

Length of tarsus 016

Length of rest of foot , . 027

Hyla cjratiosa Le Conte.

RESERVE SERIES.

Catalogue No. of
number. spec.

3675 2

4742 10
5901 7

3G84 1

1

Locality.

Saint Augu.stine, Fla .

Micanopy, Fla
Riceborough, Ga
Georgia
Georgiana, Fla

When
collected.

From whom received.

E.R.Smith
Dr. T. H. Bean ..

Ma j. J. Le Conte
C. B. Adam.s
W. Witlemore..

Nature of spec-
imen.

Alcoholic.
Bo.
Do.
Do.
Do.

SMILISCA Cope.

Cope Proceed. Ac. Pbila., 1865, p. 194; Journ. Ac. Phila. (2), vi, 1866, p. 85.

Acrodi/tes Cope, Nat. Hist. Rev., 1865, p. 109.

Bat one species of this genus is known. It is characteristic of the

Mexican region of the Nearctic realm, but is found rather commonly

witliin our borders in Texas.

SMILISCA BAUDINII D. & B.

(Plate72, fig. 16.)

IJyla haiidinii Dum & Bibr., Erp. G6n., viii, p. 564; Boulenger Cat. Batr. Sal. Brit.

Mus.,ed. II, 1882, p. 371.

Hyla vanvUeUi Baird, Proceed. Ac. Phila., 18.54, p. 61.

Syla muricolor Cope, I. c, 1862, p. 359.

Hyla 2yansosa)iaBroGGh\, Miss. Sci. Mesique Batrachus, p. 125 ; teste Boulenger.

Smilisca dauUnia Cope, Proceed. Ac. Phila., 1865, p. 194.
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Somewhat similar in general appearance and markings toiZ. versicolor,

althongU more slender, mucli smoother, and limbs more elongated. It

is one of the larger species.

The tympanum is very large and distinct, nearly equaling the eye in

diameter, and having a slight fold of skin above it The head is nar-

rower, more ])ointed, and more deeply cleft than dn R. versicolor; the

snout in front of the eyes longer. The tougue is subovate, less free

behind than in H. versicolor, and scarcely notched. The posterior nares

are larger and nearer together; they are larger than the Eustachian

apertures, which are rather linear; the patches of teeth are very small.

The skin above is nearly smooth, little less so than in large specimens

of ffyla carolinensis. Beneath, however, the granulation is much as in

H. versicolor. The webbing of the feet is much as in R. versicolor; heel

to nares and end of muzzle.

Above, ash-gray. A rather broad dark bar iiasses backwards and

inwards from above each eye, the two meeting in the middle. Behind

this is an irregular cross, with broad branches, forming acute angles

before and behind, the anterior extremities shorter and running into

the obtuse V-shaped bar between the eyes. Two blotches behind the

extremities of the posterior branches, as described in H. versicolor, and

often confluent with them. The thighs and legs are each barred trans-

versely with three bands; those on the hind feet are not distinctly to

be made out. On the upper jaw there is a distinct grayish-white spot

under the posterior half of the eye about the size of the tympanum.
Behind the tympanum, and extending on the base of the arm above,

is also a white blotch. The sides are yellowish-white, vermiculated

sparsely with black, which color is concentrated on and under the

scapular folds, so as to form a very conspicuous black spot. The pos-

terior faces of the thigh brown, with yellowish-white spots, not vermic-

ulated, as in the northern specimens of H. versicolor. Whole lower

surface dull white.

Agrees with 11. arenicolor (Sonora) in length of hind limbs and smaller

fore-arm, but differs in being much smoother and larger; in the sub-

cruciform dorsal blotch ; black spot over fore-arm ; vermiculated or re-

ticulated thighs and side, still larger tympanum, etc.

Inches.

Total length 24 1.00

Head, length 7^ .31

Head, width 9 .37

Forearm and hand from elbow.. 12 .50

Thigh 12J .51

Inches.

Leg 12i .52

Tarsus 7^ .31

Hind foot 10 .41

Total hind leg 40 1.61
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Catalogue
number.

No. of
spec.

Locality.
When

collected.
From -whom received.

Nature of
specimen.

1

1

1

Capt. Stewart Van Vliet . .

.

I. H. Clark
3259 llolotes Tex .

Neoiropical localities.

Mirador, Vera Cruz
Orizaba, Ea.st Mexico . -

.

Guadalaxara, West Mox
Colima, West Mexico . .

.

Omoa, Honduras
Yucatan

Dr. C. Sartoiius .

.

V. Suniiohraat. ...

T. T. Major
Jolm Xantus
Dr. J. Xi. Lo Conto
Artlitir Sohott . ...

AMPHIGNATHODONTID^.

Bouleuger, Cat. Btitr. Sal. Brit. Mas., ed. u, 1882, p. 449.

But two genera of this family are known, as follows :

Digits with large dilatatious ou the extremities ; a dorsal dermal pouch
;

Am2)]ii(jnatkodon Boul.

Digits acute at end; no dorsal pouch .Gri/inscus* Cope.

The typical genns is hyl?eform, while Grypiscus is a robust terrestrial

type. The true position of the latter being somewhat doubtful, I give

the following more exact dehuition

:

Mandible with a series of caducous pleurodont teeth, and a permanent

elevated tooth on each side the symphysis. Prefrontal bones fully de-

veloped, in contact with each other throughout, and with frontoparietals.

Auditory apparatus well developed j tongue broad, entire, little free.

Vomerine teeth 5 no i^arotoid glands. (See Plate 68, fig. 11.)

The mandibular teeth are obtuse, and scarcely project above the al-

veolar margin ; their attachment appears to be to the mucous membrane
only, on which account they are readily scraped away.

The affinities of this genus are as yet obscure ; the mandibular teeth

and general form would refer it to the Hemiphractida?, but the form of

the sacrum separates it. The form of the cranium, with its broad out-

line and narrow brain-case, and of the body in general, are nearest to

Cyclorhamphus and Cophseus, though the form of the sacrum separates

it again. If referred to the Pelodytidre, it will be the type of a group

in the family characterized as follows

:

Frontoparietal bones fully developed; xiphisternum an emarginate,

cartilaginous shield; coccygeal style attached to two condyles; toes

webbed.

"A figure of Gri/2)isciis unibrliuts will be found iu the Addenda.
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HEMIPHRACTIDiE.*

Cope, Jouru. Ac. Pbila. (2), vi., 18G6; Bouleuger, Cat. Batr. Sal.

Brit. Mus., ed. ii, 1882, p. 451.

Three geuera represent this family, as follows

:

Vomerine, no parasplienoid teetli ; ungual phalanges acute Hemiphractus Wagl.

Vomerine, no parasphenoid teetli ; ungual phalanges dilated Ceratoliyla Espada.

Vomerine and paraspheuoid teeth; ungual iihalanges dilated Amphodus Peters.

Tin; species of these genera are distributed as follows; all are of the

Neotropical realm.

IlemipliraGtus, two species, Colombian region.

Ceratoliyla^ five species, Colombian region.

Amphodus, one species, eastern region.

GASTRECHMIA Cope.

Journ. Ac. Phila., 1867, p. 198.

Bnt one family of this superfamily is known, and that embraces but

a single genus. Its range is the Ethiopian realm.

Maxilke edentulous; vertebne procuilian ; sacrum with dilated diapophyses, at-

tached by condyles to a simple urostyle Hemisidw.

HEMISID^.

Auditory apparatus wanting; tongue posteriorly retractile into a

sheath; frontoparietal and prefrontal bones fully developed, the former

coossified, the latter separated to end of muzzle by ossified ethmoid

septum ; toes webbed, no cuneiform shovel ; no parotoid glands ; manu-

brium present Hemisus Gthr.

HEMISUS Glinther.t

Cat. Brit. Mus., 1858.

Cacojyhrijnus Steindachuer.

This genus shows its nearest affines t© be Callula and allied genera

of the Engystomidte in the wide separation of the lobes of the liver for

the accommodation of the pericardial sac and its contents, and by the

posterior position of the heart. In the latter point it exceeds all other

genera; the heart is of relatively large size, and occupies nearly the

median i)ortion of the abdominal region. It would appear to be for the

protection of this important organ that the coracoids are extended

backwards. The cavity anterior to the heart is occupied by longitudi-

nal muscles and the largo larynx. The lobes of the liver extend each

to the groin, a position even more posterior than in those genera of

Rauiformia which are characterized by the posterior position of that

organ; and by the disappearance of its median lobe, and the wide sep-

aration of its lateral lobes for the accommodation of the heart. The

genera in which this relation exists, are Breviceps, Engystoma, Sys

toma, Callula, Phrynomantis, Atelopus, and Pipa.

* Plate 73. t Plates 74, 76.
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This genus exhibits also an external corpus adiposuni, which I have

not found in Callula, Engystoma, or any other genus of Batrachia.

Each one is subtrihedral, the apex resting near the extremity of the

coracoid, the body lying between the strata of the external and in-

ternal oblique muscles, along the anterior margin of the lobe of the

liver on each side.

There are some important skeletal characters found in this genus,

whose value is not yet clear. Thus the suspensorium is free, and has

an anteroposterior movement on the prootic. This is due to the form

of the squamosal, which has no zygomatic process, and is not united by

suture with the prootic. The quadrate cartilage is all that connects it

with the cranium. A similar structure exists in Breviceps and Callula

(Plate 75, figs. 1-2). The frontoparietals are coossifled with each other,

as are also the prefrontals.

The hyoid apparatus is peculiar (Plate 56, fig, 18). The fourth, cera-

tobranchials are ossified and i)roximally incurved, and in close contact

with each other, thus surrounding the larynx in front. They are only

coDrnected with the basihyobranchial plate by membrane. The latter

has a rc'-'irved transverse anterior margin, and sends a process forwards

on eacL side to the incurved and thin ceratohyals. The third cerato-

branchials are elongate and ossified distally. This kind of hyoid ap-

paratus further distinguishes the family HemisidiB from all others.

FIRMISTERMA.

Bouleuger, Cat. Batr. Sal. Brit. Mus., od. ii, 1882 (luiuus Gastrecbmia);

Firniisteruia aud Raniformia, Cope, Check-List IST. Aiiier. Batr.,

Reptil.; 1877; Rauiformiaaud Bufoniformiapt., Cope, Nat. Hist. Rev.,

1865.

The families of this superfamily are the following:

T. No teeth on the maxillary or premaxillary boues :

Prajcoracoidei j)reseiit ; sacrum witli dilated triaugular diapophyses, confluent

with coccygeal style ; two lobes of the liver B^-vvicijntida;.

Praicoracoidei wanting; sacrum distinct from coccygeal style, with dilated tri-

augular diapophyses ; two lobes of the liver Engijstomidm-

PnBcoracoidei present; sacrum distinct from coccygeal style, Avitli dilated tri-

angular diaiiophyses ; two or three lobes of the liver Fhryniacidw.

Pra3coracoidei present; sacrum distinct from coccygeal style, with cylindrical

diapophyses ; three lobes of the liver Dendrohalidcc.

II. Maxillary aud premaxillarj' bones toothed:

Praicoracoidei absent; sacral diapophyses dilated; mandible edentulous

, Copliijlidw.

Prajcoracoids present; sacral diapophyses expanded; mandible edentulous

Dijscopliida;.

Prajcoracoid present; sternum and omostcrnum w-anting ; three lobes of the liver;

mandible edentulous Colosteihidw.

Pnecoracoid iiresent ; sternuai and omosternum present, osseous; three lobes of

the liver ; mandible edentulous Raiddm,

Praicoracoid present; sternum styloid; sacral diapophyses cyllndric; mandible
dentigerous Ceratohatrachidw.
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This tribe belongs, i^ar excellence, to the Old World. Two of the fami-

lies, Avhicli include but few species, belong to the New, viz, the Den-
drobatida) and the Colostethidte, and a few species of the Engystomidae
and Phryniscidai also occur in tropical America. The Eanidai have a
number of representatives in North A merica. The Cophylidai and Dys-
cophi{]a3 exist only in Madagascar, excepting one species of the latter

in India. The geographical distribution of the families is as follows :

Anatia-
lian.

Neotrop-
ical.

Nearctic. Ethiopian. Patearctic. Palajotrop-
ical.

4

4
19
8

i 16
1 5

4
2

]

1

94
1

13 95 11 111
CeiatobatrachidsB

The resemblance to the Neotropical fauna displayed by Madagascar
in its lizards and snakes is also seen in the Batrachia in the presence of

a genus and four species of the family Dendrobatidse.

BBUVICIPITIDJS*

Cope, Journ. Ac. Pbila., 1867, p. I'Jl.

I. Prefroutals widely separated; ethmoid arcli not ossified.

A froutoparietal fontauelle ; ear perfectly developed ; toes free ; uo parotoid

glands ; head not distinct from hody
;
no vomerine teeth.. ZJrei^ice^sMerrem.

Vomerine teeth present EhomJjojihryne Boettger.

The characters of Ehombophryne are so far unknown that its perti-

nence to the family Brevicipitidje is entirely uncertain, nor is it known
to i)ossess the characters of Division A. The species of Brevicipitidaj

are Ethioi^ian.

EJSfGTSTO^flDyl^*

Cope, Jonrn. Ac. Phila., 1867, p. 191.

I. Ethmoid arch not ossified; prefrontals widely separated.

A. A froutoparietal fontanello ; terminal phalanges with transverse limb.

Ear perfectly developed ; toes free; no metatarsal shovel

rhrynomaniis Peters.

II. Ethmoid arch ossified; prefrontals fully developed, in contact with each other

and frontoparietals ; latter complete.

A. Terminal phalanges with transverse limb, anteriorly at least.

" No tympanum or cavum tympani ; Eustachian,ostia minute "
; toes wehbed .

no palatine teeth ; subdigital parts small, simjile Microhyla Tschudi.

Pupil horizontal; no vomerine teeth; toes webbed; subdigital tubercles of

manus large, forming adhesive pallets Phrynella Blgr.

Tympanum, cavum tympani, and Eustachian ostia ; toes with web or its rudi-

ment ; no palatine teeth Callula Gray.

Tympanum present; toes free; palate with a large curved tooth on each

side Xenobairacluts Peters & Doria.

* Plate 74.
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AA. Terminal phalanges simple.

Pupil erect; palatine teeth normal ; toes free; extremities enlarged

Callulops Blgr.

Pupil horizontal; tongue free behind ; no vomerine teeth; fingers and toes

free Cacosternuin Blgr,

Ear fully developed ; head not distinct ; membranum tympani concealed

;

toes free to slightly palmate; metatarsus with insignificant tubercles

Engystoma Fitz.

"Ear developed, membranum tympani concealed; toes free to partially pal-

mate; metatarsus with two compressed shovel-like tubercles"

Cacopus* Gthr.

"Ear developed, membranum tymi^ani distinct externally ; toes free ; meta-

tarsus with insignificant tubercles" Adenomera Steind.

The species of this family are distributed as follows :

Austra-
lian.

Neotrop-
ical

Nearctic Ethiopian.
Palseotrop-

ical.

2 1

5
1

Callula '. 7

1

]

1

7 1

3

1

2 8 1 3 17

ENGYSTOMA Fitzinger.

N. Class. ReptiL, p. 65 ; Giinth. Cat., p. 51 ; Boulenger, Cat.fBafcr. Sal. Brit.

Mus.,2ded.,1882, p. 160.

Microps Wagl., Isis, 1828, p. 744, and Syst. Amph., p. 200.

Stenocephalus Tschudi, Batr., p. 86.

Engystoma, SI)., Dum. & Bibr., vili, p. 738; Cope, Journ. Ac. Phila. (2),vi, 1867, p.

194.

Systoma, sp., Cope, I. c.

ENGYSTOMA CAEOLINENSE Holbrook.

N. Amer, Herp., i, p. 83, PL 2; Dum. & Bibr., p. 743; Hallow., Proceed.

Ac. Phila., 1856, p. 251; Giinth., Cat., ed. i, p. 51; Boul., Cat. Batr.

Sal. Brit. Mus., 1882, p. 162.

Engystoma olivaceum Hallow., I. c.

Engystoma texense Girard, Proceed. Ac. Phila., 1859, p. 169.

Snout rather obtuse, slightly projecting, not twice as long as the

diameter of the eye. Fore limb considerably longer than its distance

from the tip of the snout; the hind limb being carried forwards along

the body, the tibio-tarsal articulation reaches the shoulder in the

female, a little beyond in the male. Toes quite free, with blunt tips and

distinct subarticular tubercles ; a very small inner metatarsal tubercle;

no outer tubercle. Skin smooth; a fold across the head behind the

eyes, which is, however, not unfrequently wanting in alcoholic speci-

* Including Glyphoglossus Gthr.

1951—Bull. 34 25-
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mens. Tympanic membnme concealed ; ostia pharyngea smaller than

clioanse.

Measurements of No. 9396, m.

Length of head and body , 0244

Length of head to rictus oris 0055

Width of head at rictus oris 0075

Length of fore leg from axilla ~ 01<J

Length of hind leg from groin , 028

Length of tibia 0092

Length of tarsus 006

Length of remainder of foot 0113

The color of the head is chestnut above, and it is thickly mottled

with blackish specks beneath. The upper jaw is dark brown and the

lower is dark gray. The iris is very dark gray. The body is dark

brown along the vertebral line and is chestnut on either side of it ; the

sides of the head and neck below the orbits and the flanks are grayish

;

the throat and abdomen lighter, all thickly sprinkled with blackish

specks.

Fig. 97. Engystoma carolinense. No. Columbus, Ga.; |.

The anterior extremities are chestnut-brown above and yellowish-

brown beneath. The posterior extremities are chestnut-brown above,

with a few dark spots. The Ungystoma carolinense ranges from South

Carolina to western Texas, inclusive, and northwards in the Missis-

sippi Valley to New Madrid, Mo. In Texas it is abundant in the north,

at Dallas; then at Houston, San Antonio, and northwestward to Fort

Concho. I heard it in the streets of Houston and San Antonio. In the

former city it was abundant, in copula, in the ditches that border some

of the streets, in September. The cry is loud for the size of the animal,

and is similar to that of the Bufo aniericanvs, except in being higlier

pitched and more nasal (in the vulgar sense). The animals are ex-

tremely shy, and become silent on the approach of human footsteps

;

and as only the tip of their nose projects above the water-level, they

disappear beneath it without leaving a ripple.

Catalogue No. of^
number. spec.

3709 1

4744 1

4192 2

5910 4

3699 1

3707 1

3978 5
2973 1

9396 I

9954 3
3705 1

Locality.
When

collected.
From whom received.

Nature of spec-
imen.

Washington County,
Miss.

Micanopy, Fla
Riceborough, Ga

do
Columbus, Ga

do
Calcasieu Pass, La
Charleston, S. C
Florida
Little Sarasota Bay, Fla.
New Madrid, Mo

Col. B. L. C. Wailes.

Di. T. H. Bean
Dr. W. L. Jones
Maj. J. Lo Coute
Dr. Gesuer

do
George Wurdemann .

Dr. C.Girard

Piof.F. B. Meek ....

R. Kennicott

Alcoholic.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
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PHKYNISOID^.

Cope, Jouru. Ac, Phila., 1867, p. 190.

I. Terminal phalanges enlarged at extremity

:

Pupil horizontal ; tympanum distinct ; toes free . . Sphenophryne Ptrs. & Dor.

Pupil horizontal ; no membranum tympani ; toes slightly webbed
Scaphiophri/ne Boul.

II. Terminal phalanges simple:

A. Pupil erect.

No tympanic disk; toes webbed Melanoiatrachus Bedd.

A. tym]3anic disk
;
prefrontals joining each other and the frontoparietals

Hypopaclms Keferst.

AA. Pupil round.

A. tympanic disk ; prefrontals continuous ; sclerotica ossified

Stereocyclops Cope.

AAA. Pupil horizontal.

I. Prefrontals fully developed, formiag suture with each other and frontoparietals.

Ear perfectly developed ; toes webbed ; dorsum covered with a stratum of

glands Calophrymis Tschudi.

II. Prefrontals small, widely removed from each other and from the frontoparietals:

A. Ear perfectly developed.

Two sharp-edged tubercles on metatarsus ; toes little webbed ; outer toe

rudimental ; muzzle simple Copea Steind.*

No tubercles on metatarsus ; toes slightly webbed, outer rudimental ; muz-

zle simple; two lobes of the liver Atelopus D. & B,

Tubercles of tarsus rudimental; toes slightly webbed, all well developed;

a horizontal dermal process on extremity of mnzzle-Bhinoderma D. & B,

AA. Ear imperfectly developed.

Toesslightly webbed, outer small; metatarsus simple ; muzzle simple; liver

with two lobes Phrynidiuvi Martens.

Toes slightly webbed, no cutting metatarsal tubercles or dorsal dermal

shield ; three lobes of the liver Phryniscus Wiegm.
Toes slightly webbed ; no cutting tubercles ; a dorsal osseous dermal shield,

confluent with vertebral apophyses Brachyceplialus Fitz.

One species of this family has been observed in Korth America. The
distribution of the known species is as follows : Sphenophryne, 1 species,

New Guinea; Scaphiophryne, 2 species, Madagascar; Melanobatrachus,

1 species, India ; ilypopachus, -3 species, Mexico and Central America
;

Stereocyclops, 1 species, Brazil; Calophrynus, 2 species Borneo, 1 species,

Madagascar ; Copea, 1 species, Brazil ; Atelopus, 1 species. Central Amer-
ica ; Phrynidiura, 11 species, South America; Rhinoderma, 1 species,

Chili; Phryniscus, 1 species, South America; Brachycephalus, 1 species,

Brazil ; total, 27.

HYPOPACHUS Keferstein.

Gottingen Nachrichten, 1867, p. 352; Boulenger, Cat. Batr. Sal. Brit. Mus., ed. ii,

1882, p. 159.

No frontoparietal fontanelle. Frontoparietal and prefrontal bone

in contact, concealing the ethmoid. No omosternum. No dermo-ossi-

* The steynum of this genus not having been examined, its position is doubtful.
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ficatious. Terminal phalanges simple. No vomerine teeth. Tongue

simple, oval.

Three species of this genus are known, the rare H. oxyrJiinns and the

H. variolosus, which, with its subspecies Inguinalis Cope, ranges from

Costa Eica to Guatemala on the east, and Michoacan on the west. A
new one is now added. The species differ as follows:

Head oue-sixth total length; toes with a short web; no lateral band.

H. variolosus Cope.

Head one-eighth total length ; toes without trace of web; heel to hnmerns; no lat-

eral band R. cuneus Cope.

"Toes with a slight web ; heel to end of muzzle; a blackish lateral band;" Boulen-

ger S. oxyrhinus Boul.

HYPOPACHUS CUNEUS Cope.

3 ^ " " ^

Fig. 98. Hypopachus cuneus. San Diogo, Tex.
; \.

Head small; body large; limbs short. Muzzle scarcely longer than

diameter of eye, projecting a little beyond mouth border. A dermal

groove across head at posterior borders of eyelids, and one from below

])OSterior canthus of eye to shoulder. Another across thorax from the

inferior origin of one humerus to the other. Skin everywhere smootb.

Tympanic drum invisible. When the anterior limb is extended the end

of the fore-arm reaches the end of the muzzle. The distal end of the

tarsus reaches the anterior base of the humerus, and tlie end of the

second toe reaches the end of the muzzle when the hind limb is ex-

tended. The third finger is rather elongate, and the lengths of the fin-

gers are in order, beginning with the shortest, 1-2-4-3, tlie second and

fourth being equal. In the posterior foot the lengths are, beginning

with the shortest, 1-2-5-3-4, the second and fifth being about equal,

and the third a good deal shorter than the fourth. The palmar tu-

bercles are not very distinct. At the distal end of the tarsus there are

two large, subequal, sharp-edged tuberosities. The edge of the internal

is oblique, that of the external transverse. Distinct small tubercles

under the articulation of the phalanges. The femur is almost entirely

inclosed in the integument of the body.

The tongue is large, and forms an elongate flat ellipse. The interual

nostrils are anterior, and are a little further apart than the external

nostrils. The latter are nearly terminal in position.

The color is light brown, or grayish-browu, sometimes tinged with

olive, and there is generally a pale median vertebral line. There is a

wide baud on each side of a paler tint, extending from the orbit to near
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the groin. It is sometimes ouly indicated by a line of black specks,

forming a border above and below. A pale line from eye to front of

humerus. Numerous rather large black spots on the groin and numer-

ous smaller ones on the posterior face of the femur, between which the

color is often dark red. Small black spots on posterior faces of tibia and
astragalus, anterior edge of tibia, and posterior edge of humerus. Digits

with a light spot at each phalangeal articulation. Belly yellowish, with

or without a faint coarse reticulation of a darker color.

Measurements.
M.

Lengtli of head, and body ..„...o 041

Length of head, to rictus oris , 006

Length to axilla, asially ^ . 015

Length of fore limb o*n front . 022

Length of fore foot 0095

Length of hind, limb from anus 046

Length of hind, foot 023

Width of head at rictus oris 010

Width of extended, femora * 031

As compared with the H. oxyfhinus of Boulenger (Ann. Mag. Nat.

Hist., 1883, p. 344), this frog has much shorter hind legs and a different

coloration, as well as some web between the toes, judging from Dr.

Boulenger's description. The R. oxyrhinus comes from western Mexico.

The H. variolosus is common in Central America and southern Mexico.

This species has been found thus far only in the neighborhood of

San Diego, in Nueces County, in southwestern Texas. A number of

specimens have been brought from that locality and been obtained for

the United States National Museum, by William Taylor.

DENDEOBATID^.*

Cope, Nat. Hist. Ee v., 1865, and Jouru. Ac. Phila., 1867.

Hylaplesiid(e Gnnth., Cat. Ba.tr. Sa,]. Brit. Mns., 1856; Mivart, Proceed. Zool.

Soc. Lond.

There are but two genera of this family and they agree in the follow-

ing characters

:

O. o. prefrontalia widely separated; ethmoid broad, ossified to ex-

tremity of muzzle ; no parotoid glands or metatarsal shovel ; terminal

phalanges with two divaricate limbs supporting dilations ; tongue nar-

row, free, and entire behind.

They differ as follows :

" Omosteruum and sternum with bony styles " ManteUa Bonl.

Omosternum weak, semlossifled ; sternum cartilaginous Dendrohates Wagl.

The species of these genera are distributed as follows : Mantella, 4

species, Madagascar ; Dendrobates, 8 species. Central American, Colom-
bian, and Brazilian regions of Neotropical realm.

* Plate 74.
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COPHYLIDJU.

But two genera are knowo, as follows :

Tips of f.ngers and toes dilated ; sternum small Cophyla Boettg.

Tips of fingers and toes acute ; sternum large Phrynocara Peters.

There is but one species of each of these genera and they inhabit

Madagascar.

DYSCOPHID^.

Boulenger, Cat. Batr. Sal. Brit. Mus., ed. ii, 1882, p. 179.

The genera of this family are as follows : The definitions are taken

from Boulenger, I. c, p. 473.

I. Pupil vertical.

Vomerine teeth in long series ; sternum very large ; fingers and toes, tips not di-

lated Dyscophus Grand

.

Vomerine teeth in long series; sternum small; fingers and toes, tips not dilated

Calluella Stoliczka.

Vomerine teeth in long series; sternum small; fingers and toes, tips dilated

Pleihodoniohyla Blgr.

II. Pupil horizontal.

Vomerine teeth in two small groups ; sternum small ; tips of fingers and toes di-

lated PlatypeUs* Blgr.

The species are distributed as follows : Djscophus, two species, Mada-

gascar; Calluella, one species, Farther ludia; Plethodontohyla, three

species, Madagascar; Platypelis, two species, Madagascar.

COLOSTETHID^.

Cope, Journ. Ac. Phila., 1867, 190-197.

But one genus of this family is known, which is defined as follows :

Cranium fully developed ; ethmoid plate broadly ossified to end muzzle, separating

the narrow prefrontals; terminal phalanges witli transverse limb supporting

digital dilatations ; no vomerine teeth or metatarsal tubercles ; tongue cylindric,

free behind - Colostethus Cope.

The only known species of this genus, Colostethus latinasus Cope, be-

longs to the Columbian region of the Neotropical realm.

EANID^.

Banidce, part., Cystignathidce, part., Polypedatidw, Hylodidce, part., Giinth., Cat. Batr.

Sal.

Banidce Cope, Nat. Hist. Eev., 1865 ; Boulenger, Cat. Batr. Sal. Brit. Mus., 1882, p. 3.

Polypedatidce, part., and Banidai, part., Mivart, Proceed. Zool. Soc, 1869.

Upper jaw toothed ; diapophyses of sacral vertebra not or but very

slightly dilated.

* Mantipus Peters, 1883, is the same.
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The members of this family show no great difference in the structure

of the sternal apparatus. The precoracoids are always present, their

axis being parallel with that of the coracoids, and their distal extrem-

ity resting upon that of the latter. The precoracoids are much weaker

than the coracoids. In most genera an omosternum and a sternum are

well developed, aud furnished with a bony style. In Oxyglossus, Hy-

lixalus, and Prostherapis the sternum lacks the bony style, and so does

also the omosternum in Nannophrys and Phyllodromus.

The vertebrae are proccelous. The urostyle is attached to two con-

dyles. There are no ribs.

A frontoparietal foutanelle is constantly absent.

The distal phalanges may be simple, pointed, or subtriangular, T-

shaped, Y shaped, or even claw-shaped (Hylambates), the latter struct-

ure being met with elsewhere in the Hylidae, Amphignathodontidse, and

Hemiphractidse only.

Members of the Rauidse existed during the Miocene period. The re-

mains of Bana meriani* indicate a species as large as E. esculenta. Rana
noeggerathi, also from the Braunkohle near Bonn, was a small species?

of which I have not been able to learn the form of the sternum. If

the species was not a Rana, it did not belong to any other existing ge-

nus of the family. The genus Asphserium t (found in the Oeningen

bed) possessed a humerus without terminal condyle. This may be the

result of accident to the skeleton.

The skeletal modifications in this family are those of the ethmoid aud

prefrontal bones and of the posterior extremity.

The genera of the Eanidse are as follows :

1. External metatarsals bound together ; omosternum and sternum both without

osseous style.

Pupil vertical ; tongue emarginate ; vomerine teeth ; toes free

Nannohatrachus Blgr.

Pupil horizontal ; tongue emarginate ; vomerine teeth ; toes free

Nannophrys Gthr.

II. External metatarsi bound ; omosternum with style ; sternum without style.

Pupil horizontal; tongue heart-shaped; no vomerine teeth; toes webbed,

tips with disk Hylixalus Esp.

Pupil horizontal; tongue entire; no vomerine teeth; toes free; tips with

disks Prosthera]}is Cope.

Like Prostherapis, but the tongue emarginate (Blgr.) Phyllobatest Bibr.

III. External metatarsi bound together; omosternum without, sternum with, os-

seous style.

Pupil horizontal; tongue entire; no vomerine teeth; toes free ; tips with

disks Phyllodromus Esp.

* Von Meyer, Palseontographica, in, p. 127.

] A. reussii Von Meyer, I. c, ii., p. 68.

t This genus, which I placed provisionally in the Cystignathidae, not having seen

the sternum, belongs here according to Bouleuger. The name must be, therefore,

erased from the table on page 313.
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IV. Exteraal metatarsi bound ; omosternuin aucl sterauia with osseous style.

a. Terminal phalanges ball and claw; an intercalated penultimate phalange.

Pupil vertical; tongue emarginate; vomerine teeth; tips of digits di-

lated Hylambates Dum.
aa. Terminal phalanges simple.

ji. An intercalated penultimate phalange.

Pupil vertical ; tongue heart-shaped ; vomerine teeth ; fingers and toes free

or nearly so Cassina Gird.

/3/?. No intercalated phalange.

Pupil horizontal; tongue heart-shaped; vomerine teeth none; toes nearly

free Arthroleptis Smith.

aaa. Terminal phalanges bifurcate.

/?. An intercalated penultimate phalange.

Pupil horizontal ; tongue heart-shaped ; no vomerine teeth ; fingers and toes

more or le.'-s webbed Hyperolius*' Rapp.
Characters of Hyperolius, but pupil vertical Megalixalus Gthr.

/?/?. No intercalated phalange.

Pupil horizontal; tongue emarginate; vomerine teeth ; fingers and toes free

or nearly so Cornufer Tsch.

V. External metatarsi separated by web ; omosternum and sternum with osseous

style.

a. No intercalated phalange.

Pupil vertical ; tongue emarginate : vomerine teeth ; toes webbed
Nyctihatrachus Blgr.

Pupil horizontal ; tongue emarginate ; no vomerine teeth; toes webbed
Heteroglossa] Hallow.

Pupil horizontal ; tongue emarginate ; vomerine teeth ; fingers free ; toes

webbed ; ethmoid bone osseous above Bana Linn.

Pupil horizontal; tongue emarginate; vomerine teeth; fingers free; toea

webbed ; ethmoid bone cartilaginous above Eanula Pet.

Pupil horizontal, tongue emarginate, no vomerine teeth ; ends of digits en-

larged Micrixalus Blgr.

aa. An intercalated penultimate i)halange.

Characters of Eana, but fingers more or less webbed; ends of digits en-

larged Rhacophortis Kuhl.

Characters of Ehacophorus, but two inner fingers opposite the two outer

Chiromantis P«t.

Pupil horizontal ; tongue emarginate ; no vomerine teeth ; ends of digits en-

larged Ixalus D. & B.

Like Ixalus, but pupil vertical Nyctixalus Blgr.

VI. External metatarsals separated by a web; sternum without long style; omo-

sternum with one.

Pupil horizontal ; tongue entire posteriorly ; vomerine teeth none

Oxyglossus Tsch.

* Rappia Gthr., but sufficiently distinct from Ryperolia Gray.

t Phrynoiatrachus Giiuth. ; Stenorhynclms Smith ; Leptoparius Peters ; ? Staurois Cope.
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It will be readily seeu by the follow iug table that the geographical

distribation of this family is almost entirely in the Old World:

Kealms.

Austra-
lian.

Neotrop-
ical.

Nearctic. Ethiopian. PalEearctic.
Palseotrop-

ical.

1

2

2
4 -

5
1

11
2
8

22
7

2 7

2

3

342 13 11 49

4
Khacophorus 5 25
Micrixalus 5

3
20
3

Total 4 16 13 95 11 111

The only genus of the Nearctic fauna is, then, Eana.

RANA Linn.

Systema Naturae X, p. 354, pars; Wagler Sj'st. Amph., 1830, p. 203; Giintli.,

Cat. Batr. Sal., p. 8; Cope, Nat. Hist. Rev., 1855, p. 117.

Hylarana Tschndi, I. c, p. 78; Giinth., I. c, p. 71; ; Cope, I. c.

Polypedates, sp., Tscliudi, I. c, p. 73; Guuth., I. c, p. 77.

Strongylopus Tschudi, I. c, p. 79.

Fyxicephalus Tscuhndi, I. c, p. 83; Cope, I. c.

Pyxicephalus, sp., Dum. & Bibi., I. c, p. 442.

Linnodytes Dura & Bibr., 1. c. , 510.

Pelophylax Fitzing. Syst., Rept., i., p. 31,

Tomopterma (Bibr.) Giiutli., I. c, p. 7.

Sphcerotheca Giinth., I. c, p. 20.

Dicroglossus Etliu. Proceed. Zool. Soc, 1860, p. 158.

Hoplohatrachus Peters Mon. Berl. Ac., 1863, p. 449;' Cope, I. c.

rachylatraclivs (non Keferstein), Mivart, Proc. Zool. Soc, 1868, p. 559.

Clinotarsus Mivart, ihid., 1869, p. 227.

Maltzania Bcettger, Abhaudl. Senck. Ges., xii, 1881, p. 417.

Omosternum with osseous style 5 no frontoparietal fontanelle; eth-

moid bone ossified above ; vestibule of the ear functional ; Eustachian

tubes open; vomerine teeth present; tongue with two posterior cornua;

fingers free; toes webbed ; ossification of skull not penetrating the skin,

which is therefore free.

This genus contains, according to the latest enumeration (that of

Mr. Boulenger,) one hundred and eight species, which belong mostly to

the Old World. The family of Eauidse, indeed, is only represented in

the Western Hemisphere by four other genera, of the Neotropical realm,
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which includes but sixteeu species. lu the Old World the genus Rana
occurs everywhere excepting in the Australian realm, with the excep-

tion of a single species in north Australia, and two in New Guinea.

The Bmia papua Less, is found in New Guinea and on the northern

peninsula (Cape York) of Australia. Otherwise the batrachian fauna
of Australia is arciferous. Its absence from South America is absolute,

and the only genus which is nearly related to it, Eanula Pet., has but

four species.

The relations of the prefrontal and ethmoid bones are very various in

this genus, furnishing us with illustrations of most of the types found

throughout the order, which are usually characteristic of higher groups.

The names of the faunae in the accomi^anyiug table refer to the species

ot Ranidse as given in the second column.

A coincidence between the condition of these prefrontal bones and
the regions inhabited by the species is evident, as well as a certaiu suc-

cession in the latter : Neotropical first, Palseotropical last.

Kanidae, Group IV. Geographical distribu-
tion.

Other groups.

A Prefrontals lying along
cauthus rostralis,
separated by etlimoid
throughout.

a. Ethmoid cartilaginous.
aa. Ethmoid projecting a

short distance beyond
I'routoparietala.

laa. Ethmoid produced far
between prefrontals.

Prefrontals subtriangular,
not united by suture
medially, or' in con-
tact with frontoparie-
tal.

Prefontals more or less
united by suture medi-
ally, not touching
frontoparietals.

Prefrontal united by su-
ture, and moT-c or less
completely in contact
with frontoparietals.

Ranula
Bana oxyrhyncha
li. mascariennis

Souih Ethiopian

Heteroglossa iMcata . .

.

S. g. Hylarana (young)
Palaiotropical

do
do

( Ranafasciata
S. g. Hylarana, in gen.

South Ethiopian
PaliBotropical

EngystomidcB, Gr. II.
Hylidce (most).
Cystignathidce, Gr. 11.
Dentrohatidce.
Ceratophrys.
Xenophrys.

Cystignathus.

do

B. Rana temporaria

B. esculenta
M. vireseens

Palasotropical and Ne-
arctic.

PalEearctic
Nearctic

...do

C.

R. catesbiana
R. eyano2}hlyctis, jun .

.

Heteroglossa natalen-
sis.

Ranafuscigula

do
Paleeotropical Alpine.
South Ethiopian

... do

Scylopis.

D. Heteroglossa africana .

Rana occipitalis Ethiopian
do Engystomldce, Gr. I.

Biifonidce.
Cystignathidce, Gr. I
and IV.

R. tigrina .

do '.

do
do
do

R. ehrenbergii do
do

The North American Eanae belong apparently to thirteen species.

Three of these present us with six subspecies additional to their typ-

ical forms, whose distinctive characters approach those of species. Two
of the species of the West Coast are not distinguishable, excepting as

subspecies, from two of the Palsearctic realm, which range from Eu-
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rope eastwards to the Sierra I^evada or to the Rocky Mouutains. In

this genus is repeated the phenomenon observable elsewhere, that

the species of the Atlantic Coagt region are more different from those

of the Old World than are those of the Pacific coast.

The longitudinal dorsal ridges constitute a peculiar feature not found

in any of the other genera of Batrachia Salientia of the United States.

They exist in most of the species, with the exception of R. catesbiana

and B. montezumae. Sometimes the skin above is perfectly smooth,

sometimes roughened by tubercles ; the same species will occasionally

present both extremes under different circumstances. The vocal sacs-
one on each side of the throat—are, when inflated, visible externally

in R. virescens, areolata, and montezmnce; possibly in others. The
amount of webbing between the toes varies from the fullest condition

in B. catesbiana, septentrionalis, and boylii, to the half webbing of E.

areolata.

The distinctive characters of the species are derived from the com-

parative bulk of the body or limbs ; the presence or absence of dorsal

ridges ; the comparative length of fore arm and hand ; of femur, tibia,

foot, and body ; the amount of webbing between the toes j the compara-

tive length of the third and fifth toes (the fourth being always longest);

the shape of the tongue; the position of the vomerine teeth ; the size of

eye and tympanum, etc. The colors may present dark blotches, areo-

lated or not, reticulations or marmorations on a light ground, or light

sinuations or spots on a dark ground. Many species have a light line

along the jaw, which begins distinctly either at the nostrils or under

the eye. Those in which this line is wanting are R. catesbiana, montezumce,

areolata, septentrionalis, boylii, and some varieties of clamata. Speci

mens vary much, even of the same species, with latitude and external cir-

cumstances. As a general rule, those from the north are larger, darker,

and more pustular, so much so, that for i^. catesbiana, pahcstris, oirescens,

and clamata it is quite easy to establish two or three different races,

some of them even raised to the rank of distinct species. As, however,

all intermediate stages may be detected on a close examination of many
specimens from the same locality, although a general adherence to the

type is preserved, it becomes impossible to assent to the retention of

several long-established species.

The following tabular analysis gives in a synoptical form the most
salient features of the different species. It is, however, impossible here,

as elsewhere, to indicate characters which shall apply with mathemat-
ical accuracy to all specimens of the same species. The dimensions,

proportions, color, and other characters may vary to a considerable ex-

tent, and it is only by striking the balance of all the features of a spe-

cies that we can determine its true position.
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I. Heel of extended bind limb reacbing to or beyond extremity of muzzle ; vomerine

teeth entirely between choanie. (No black ear-patch.)

Dorsal dermal plicae thin, usually more than two between the lateral ones;

spots usually smaller, rounded ; males with vocal sacs M. virescens.

II. Heel of extended hind limb not reaching end of muzzle ; vomerine teeth between,

but projecting posterior to posterior border of choanse. (No black ear-

patch.)

a. Males with an external vocal vesicle.

A dorsolateral dermal fold, with others between ; three phaUnges of fourth

toe free from web ; legs cross-barred B. areolata.

Dorsolateral fold only; two phalanges of fourth toe free from web; heel

scarcely reaching tympanum, which is nearly as large as eye ; brown, "with

small gray (or in life green) spots B, montezumw.

aa. No external vocal sacs in males.

Four dermal dorsal ridges; two phalanges of fourth toe free ; colors pale,

with rows of large quadrate brown spots B. palastria.

Dermal fold, size of tympanum, and extent of web variable; length not ex-

ceeding 6 centimeters; large dark spots on back B. septentrion alia.

A dorsolateral dermal fold ; web leaving two phalanges of fourth toe free,

no dorsal spots; size not exceeding 8 centimeters B. clamata;

No dorsolateral dermal fold ; web generally leaving one phalange of fourth

digit free ; length reaching 20 centimeters B. catesMana.

III. Heel not reaching end of muzzle
;
vomerine teeth behind choause. (A black ear-

patch.)

Usually two phalanges of fourth digit free ; internal cuneiform tubercle small

.B. temporaria.

Usually three phalanges of fourth digit free; internal cuneiform tubercle

large and prominent; middle of back rarely spotted; small, size 5 centi-

meters B. cantabrigensis.

IV. Heel reaching or exceeding end of muzzle, vomerine teeth behind choanse. (A

black car-patch.)

cc Tympanic disk distinct.

Head short, obtuse, entering length 3.5 times; third phalange of fourth toe

bordered by web and last two free ; cross-bands of tibia imperfect or

very few, dorsal spots small (in American subspecies) B. agilis.

Head obtuse, entering length about three times; palmatiou bordering pe-

nultimate phalange, leaving the last one free; dorsal spots large ; size

large, reaching 12 centimeters. B. draytonl.

Head acute, three times in length ; back without large spots ; web border-

ing antepenultimate phalange, leaving two free ; small, length 5 centi-

meters B. silvatica.

aa. Tympanic disk concealed.

Head obtuse
;
paimation extending to base of last phalange ; skin thick,

glandular; size small B. toijlii.

It may be seen from the above table that the species of Rana found

in ]!^orth America are closely related, and that their discrimination re-

quires close attention. More or less numerous exceptions to the defini-

tive characters above given exist, and increase the difficulty of distin-

guishing tbem. Thus the hind legs of the Kana palustris are of variable

lengths, about half the specimens having them long, as in B. virescens.

In the latter, the vomerine teeth in the subspecies Brachycephala fre-

quently are placed a little posteriorly, as in the E. palustris. The latter

again sometimes has four dorsal ridges, as in B. virescens. Sometimes
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the vomerine teeth iu Rana temporaria pretiosa are not appreciably

more posterior in position than in Rana septentrionalis, in which case

the species approach each other very closely. The Bana septentrionalis

violates the characters which distingaish the R. clamata and R. cates

hiana from each other, and would afford a complete connection between

them were it not fur its inferior size; but even this point does not in.

variably hold good, as a few specimens of R. clamata do not exceed it

in dimensions. Three specimens have been found which relate very

closely the R. silvatica and R. cantahrigensis, two of which are referred

to the former and one to the latter species on olher characters, which

are not numerous. A subspecies latiremis of R. cantahrigensis, from

Alaska, approaches the R. temporaria in its wide palmation ; and there

is a specimen (9420) which is quite intermediate between the R. agilis

and thei2. draytoni. The chain of affinities indicated by these interme-

diate specimens may be sketched as follows

:

•Soptentrionalis

Silvatica'

Temppr

CantabrigeDsis.

These series are not probably genetic, as some of the species have

been most likely derived from the Old World, The R. septentrionalis,

however, may be very probably ancestral to the forms of the Cates-

biana series, and perhaps of others.

The species of Eana are well protected from enemies by an extremely

acrid secretion of the skin. An animal of much superficial sensitive-

ness is not likel}^ to take a frog into the mouth a second time. Do-

mesticated dogs and cats avoid them, but snakes evidently have no such

scruples against feeding on them.

RANA VIRESCENS Kalm.*

Resa til Nona America, iii, 1861, p. 46 ; Schreber, cler Naturforscher, xviii,

1782, p. 185; Pi. iv. Ganuan, Ball. Esses Iast.,xvi, p. 41.

Eena halecina " Kalm," Schreber, /. c, nee. Icalmii ; Daudin (Kalm), Hist. Nat., Reptil.,

vm (1803), 122, 432; lb. Hist. Nat. Rain., etc. (1803\ 63 ; Harlau, Sillim. Amer.

Jour. Sci., X (1825), b. 1. ; Journ. Ac. Nat.Sci. Phila., v (1827), 337; 1 b. Med.

aud Phys. Rept.(1835), 102-224 ; Storer. Rept. Mass. Reptil. (18.39), 237 ; Holb., N.

Amer. Herp., 1st ed., i (1836), 89, xiii; 1 b.2d ed,iv (ld42), 91, xci ; Dnm. &
Bibr.,Erp.G6u.,viii (1841), 352; Tliompsou, Nat. Hist. Vt. (1842), 120; De Kay,

N.Y.ZooI., 111(1842), XX, fig. 49; Hallow., Proceed. Ac. Phila. (1856), 141.

Bana aqiiaUca (water frog), Catesby, Carol., ii (1743), 70; Klein, Quadruped, p. 119.

Sana pipiem Gm., cd. L, Syst. Nat. (178S), 1052, 28; Bonnaterre, Eucyclop. Meth.

Erpet. '',1789), 5, ix, fig. 2 ; Schueider, Hist. Amph. fasc. 1 (1799), 153; Shaw, Gen.

Zool., Ill, Amph. (1802), 105.

Eana utricularia Harlan, Sillim. Journ., x (1825), 60; Journ. Ac. Nat. Sc.,v (1827),

337 ; 1 b. Med. and Phys. Rept. (1835), 102, 223.

* Plates 50, figs. 1, 2; 51, figs. 1, 9.
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Bana virginiana Lam., Syn. Kept., p. 31.

Bana palustris Gu6rin, Iconogr, Rept., PI, 26, fig. 1.

Bana oxyrliynGhus Hallow., Proceed. Ac. Phila. (1856), p. 143.

Bana berlandieri Baird, U. S, Mex. Bound. Surv., Kept., p. 27, PI. 36, fig. 7-10,

Vomerine teeth in two scarcely oblique groups between the choanee.

Head moderate
j snout rather pointed j interorbital space half as broad

as the upper eyelid; tympanum distinct, nearly as large as the eye.

Fingers moderate, firstextending beyond second ; toes not quite webbed
to the end; subarticular tubercles of fingers and toes well developed;

inner metatarsal tubercle very small, blunt; no outer one. The hind

limb being carried forward along the body, the tibio-tarsal articula-

tion reaches nearly the tip of the snout. A prominent, narrow, gland-

ular lateral fold. Olive or grayish-brown, changing to green, above,

with regular oval or rounded, medium-sized, dark brown, light-edged

spots; legs cross-barred; beneath immaculate. Male with two gen-

erally well-developed vocal sacs. North and Oentral America.

There are four subspecies of the Uana virescens, which pass into each

other by occasional intermediate specimens. They differ as follows:

Head entering length of head and body two and a half or less than three times ; males

with external A'esicles ; muzzle more acuminate; no cross-bars on tibia; spots

smaller B. v. sphenocephala.

Head entering length of head and body two and a half to nearly three times ; no ex-

ternal vocal A^esicles; muzzle more or less acuminate; spots less distinct; tibia

generally cross-barred; no longitudinal band in front of femur. . . li. v. austrioola.

Head acuminate but shorter, entering the length three times ; males with external

vocal vesicles; spots smaller, not so distinctly yellow bordered; cross-bars of

tibia generally interrupted ; a longitudinal band on the front of the thigh.

B. V. virescens.

Head shorter and more obtuse, entering the length three and a half times ; males with-

out or with rudimental external vocal vesicles; dorsal spots larger, widely yellow

bordered ; tibial cross-bands complete ; no longitudinal band on the front of the

thigh B.v. hraehycejihala.

The last-named subspecies is the one I called B. v. herlanderi, but it

turns out that the typical specimens of that species belong to the sub-

species Virescens. The latter is the Bana utricularla of Harlan, but it

is also the true B. virescens of Kalm.

The characters which distinguish the above subspecies are not with-

out exceptions. Some specimens (No. 13372) from Wheatland, Ind.,

are intermediate in the length of the head between the longer aud

shorter forms. Quite trustworthy is the non-barring of the tibia in

separating the B. v. sphenooepliala, but it is less constant in the B. v.

virescens. Thus in the B. v. virescens two specimens (3431) from Saint

Louis, Mo., and one (3429) from Grand Detour, 111,, have two complete

tibial cross-bars, and No. 3303 has three; No. 10046 has only one. lu

the R. V. hrachycephala there are two or three such bars, but in the fol-

lowing specimens there is but one complete, or all are interrupted : Nos.

4794, 3427, 3418, 9998, 8499, 11926, The spots are smaller, aud like the
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larger spotted Viresceiis iu 8501, 3295, 9347, and 3336. In 4548, from

Mexico, the uose is acute as iu B. v. virescens.

This species has the widest rauge of any North American frog. It is

found from the Atlantic coast to the Sierra Nevada Mountains, and

from Athabasca Lake, in the north, to Guatemala inclusive to the south.

It does not occur on the Pacific coast. The common Mexican form E.

2\ austricola Cope has been misnamed B. lecontei by most modern writ-

ers. The latter name belongs to the B. draytoai.

Mr. Garmau has in the bulletin of the Essex Institute called atten-

tion to the fact that the name B. Jialeclna, by which this species is gen-

erally known, which is supposed to have been given by Kalm, does not

occur in the writings of that author, who really calls it B. virescens. In

a letter to me he states the case as follows. He begins with a quotation

from Kalm:

En Eesa til Norra A uerica, iii, 1761, p. 46. Deras farg ar smutsig gr6a, strodd bar

och dar med brimaktiga flackar. * * *

Detordo kuuua kallas : Eaua virescens plantis tetradactylis fissis, palmis penta-

dactylis semipalmatis, macula depressa fusca pone oculum.

The paragraph from which the above is quoted begins with " Sill-

h3.ppetassor kallades har af de Svenskaen art af grodor," etc. The name
Bana lielecma does not occur in the text. The first appearance of this

name that occurs tome is in '-Der Naturforscher," xvin, 1782, p. 185.

Schreber here figures the species, on Plate iv, so well, there can be no

mistake. Ho refers to the synonymy as follows

:

Dev FiTpfrosch, Bana pqyiens, S. Tab. iv. Bana aqiiatica. Catesb., Carolin.,2, t^.

70, tab. 70. Klein., Quadrup., p. 119.

Eana viresceus, plantis (muss beissen : palmis) tetradactylis fissis, palmis (muss

beissen: plantis), pentadactj'lis semipalmatis; macula depressa fusca pone oculum.

Kalm Eesa til Norra America, torn. 3, p. 46.

Bana Jialecina, Sill-boppetossor, Kalm, /. c, p. 4.5.

Where Schreber gets his Bana halecina from Kalm, I do not know.
It is not in the Eesa of Halle, 1753-1761. We do not find it in the

translation by Forster, 1772, in English. Possibly it may occur in the

translation by Murray, Gottingen, 1754-'64, Beschreibung der Reise,

etc., which is not at hand.

Bana virescens spJienocephala Cope.

Bana oxyrhyncha Hallow. Proceed. Ac. Pbila. (1856), p. 14?, Not of Sundevall.

The typical forma of this species come from Georgia and Florida.

These look like a different species from that which is found throughout

the interior of the continent, and represent the B. oxyrhyncha ol' Hal-

lowell. I describe a specimen from the former State.

Viewed from above, the muzzle is elongate and acuminate, and the

narrow apex is rounded and projects well beyond the lower jaw. The
nostril is at a point halfway between it iind the anterior border of

the orbit, The canthus rostrales are well within the plane of the lipSj
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and are nearly parallel. The interorbital space is considerably nar-

rower than the width of a superior eyelid. The tympanic disk is round

and is a little larger than the eye. The vomerine teeth form transverse

patches entirely between the choanaBj that is, their posterior edges do

not reach the line connecting the posterior borders of the choause.

The ostia«pharyngea are considerably smaller thy^n the choanse.

The first is considerably longer than the second finger and equals

the fourth. The heel reaches eight or ten millimeters beyond the end

of the nose. The palmation is rather narrow and leaves three phalan-

ges of the fourth toe free. The internal cuneiform tubercle is small,

but is prominent, and has an acute edge. No external tubercle.

Between the dorsolateral dermal folds there are, on the doi-sal region,

four thin dorsal plicse. CJn the pelvic region the external two are ru-

dimental, while the middle pair are distinct, and near together or on

each side of the urostyle.

In this specimen the dorsal spots are suboval, are rather large, aud
are not yellow bordered. The dorsolateral fold is yellowish-brown, and
there is a series of brown spots of irregular size, but smaller than the

dorsals, just exterior to it. Below these the sides become yellowish, like

the belly, and have small browu spots. A dark- brown baud extends from

the nostril to the orbit, and is continued from the latter round the poste-

rior border of the tympanic disk. A similar band extends from the infe-

FiG. 99. Rana virescens sphenocepliala. TSo. 11916. Nasliville, Ga. ; \.

rior aCigo, of the orbit to the lower edge of the ear-drum. The lips are

brown, with small yellowish spots, aud the superior brown is bounded

above by a narrow yellow line, which commences below the front of the

orbit aud continues below the tympanic drum to above the posterior

edge of the humerus. Below, everywhere light yellowish, unspotted.

Posterior faces of femora brown, with paler coarse vermiculations.

Femur with three brown spots above, and a longitudinal brown band
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connecting the external with the groin auteriorly. This band is not

present in all of the individnals of this form. Four brown spots on the

anterior and on the posterior edges of the tibia, leaving the greater part

of the upper surface uniform light brown. Two brown spots on the

tarsus and two on the external metatarsus. A brown baud on the hu-

merus covering the elbow, oue spot on the back and one on the front

part of the forearm.

Measurements of No. 11916.

M.
Length of head and body 075

Width of head at posterior edges of tympana 025

Length of head to posterior edges of tympana 027

Length of fore limb 03G

Length of forefoot 014

Length of hind limb to groin 120

Length of tibia 039

Length of tarsus . 022

Length of remainder of foot 038

Bana virescens splienoceiiliala Cope.

Catalogue No. of
number. spec.

979 1

11916 1

3426 7
11477 1

11950 1

3689 12

Locality.

Fort Snelling, Minn
Nashville, Ga
Prairie Mer Rouge, La -

Saint Simon's Island, Ga
Wheatland, Ind
Liberty County, Ga
New Orleans, La
Georgiana, Fla

When col-

lected.
From -whom received.

Dr. Geo. Suckley .

.

W.J. Taylor
James Fairie
J.P.Pastell
Robt. Ridgway . .

.

Dr. W. L.Jones ....

Dr. R. W. Scbufeldt,
W. Wittefelt

Nature of
specimen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.

Bana virescens virescens Kalm (Cope).

This subspecies differs from the B. v. sphenocephala in the relatively

shorter head, being exactly intermediate between that form and the B.

V. brachycephala in this respect. The hind legs are also a little shorter,

the heel reaching exactly the end of the muzzle. The muzzle is also

rather shorter, and the dimensions generally are rather smaller. The
webis rather larger, as the antepenultimate phalange is widely margined,

so that two phalanges only can be said to be entirely free. The spots

are rather smaller, and separated by wider intervals.

In the coloration may be noted as characteristic the presence of a

longitudinal brown band on the front of the thigh, in front of the spots.

This is rarely absent. Less constant is the presence of a brown longi-

tudinal stripe on the external edge of the tibia. Then there is always
present a longitudinal brown band on the front of the humerus, com-

mencing proximally and varying in length.

Dr. Holbrook describes the colors in life as follows :

Body green above, with ovate spots of dark brown margined with
yellow

;
yellowish-white beneath.

1951—Bull. 34 26
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This is one of ourmostbeautifal species. There is an ovate black spot

on the top of each orbit; a very bright bronze line* begins at the nose

and runs to the eye; a second line of yellowish-white extends from the

nose to the shoulder; the latter is less extensive in the male animal,

ending at the vocal sac. The upper jaw is dark colored, with several

yellowish-white spots; the lower jaw is almost white. The eyes are

large and prominent; the pupil is black; the iris of a brilliant golden

color, with a longitudinal black band passing through it. The tym-

panum is finely bronzed, with a yellowish spot on its center. The supe-

rior surface of the body is bright yellowish-green, marked with ovate

spots of dark olive margined with bright yellow; these spots are dis-

posed in two rows on the back, and in two others less distinct and (ess

exteuijive on the sides. From the posterior part of each orbit runs un

elevated line or cutaneous fold of a bright yellow, terminating near the

posterior extremity of the body. The inferior surface is silver-white at

the throat and yellowish white on the abdomen. The anterior extrem-

ities are bronze green above, marked with several blotches of dark olive,

one of which is very regularly found at ihe elbow; their inferior sur-

face is whitish. The posterior extremities are bright green above,

marked with dark olive oblong blotches and transverse bars; the inferior

surface is pale flesh color and quite smooth, except at the posterior

part of the thigh, where it is granulated.

I'm. 100. Rana virescens virescens. No. 8869. Tickfati, Georgia; {.

This species is especially an inhabitant of swamps. It is found in

great numbers in those that border the large creeks and rivers of the

Atlantic coast, and is comparatively rare inland, where it gives place

to other species. With the Acris gryllus, it is the first species heard in

spring, and although its voice is not loud, the noise produced by thou-

sands of them is deafening when heard close at hand, and is transmitted

through the atmosphere for many miles. It may be imitated by the sylla-

bles " chock, chock, chock." As a harbinger of spring it is always wel-

come.

* This line is yellowish in the young.
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This sj)ecies is found along the eastern and southern coasts from

Maine to the mouth of the Rio Grande, and up the Mississippi to south-

ern Illinois, and in the intermediate country. On the plains and west-

ward and southward it is replaced by the following subspecies.

The Rana virescens virescens is the B. utricularia of Harlan.

Eana virescens virescens Kalm.

Catalogue
number.

4698
3414
3428

8079
3323
3430
3419
3431
3425
8497
9343

3436
8239
4830
8869
3429
9342
3450
3442
4871
9257
9673
2560
3403
13593
13372
14552
3282

11480
10046
10047
11525
11907
11967

3692

No. of
spec.

7

2

1

7

10
3

5
2

1

1

1

1

2

2
3

2
3

2
2

1

1

1

2

1

10

1

2
1

4
2
2

Locality.

Washington, D. C
Kiceborough, Ga..
Pensacola, Fla .-.

Southern Illinois

Fort Smith, Ark
Russellville, Ky
Carlisle, Pa
Saint Louis, Mo
Charleston, S. C
Taos, N. Mex
Athabasca River,
British America.

Tarboroiigh, IST. C
Cairo, 111.

Brookville, Pa
Tickfaw, La
Grand Detour, III

Grand Coteau, La
Southern Illinois

Saiut Augustine, Fla .

.

Mexico
Washington, D. C
Cairo.Ill
Southern Illinois
Madrid, N.T
(?)

Wheatland, Ind
Dallas, Tex
Matanioros, Mexico
(?)

Mount Carmel, 111

... do
New Madrid, Mo ,

Nashville, Ga
U. S. Arsenal,Washing-

ton, D.C.
Indian River, Fla .

When col-

lected.

Deo. 22,1876

1877

1880
1879

From whom received.

John Little
Prof.S. E. Baird
Dr. J. F. Hammond, U.
S.A.

R. Kennicott
Dr. B. F. Shumard
Dr.Bibb .

Prof. S. F. Baird
Dr. G. Engelmann
Dr. C. Girard
Dr.H. C. Yarrow

R. Kennicott.
.1. L. Bridger .

Dr. R. Haymocd
Bean and Maxson
Dr.P. R. Hoy
St. Charles Coll
R. Kennicott .

E. K.Smith
Lieut. B. Couch, U.S.A.
Dr.T.H.Bean
R. Kennicott

do
P. R. Hoy
(?)

Robt. Ridgway
E.D.Cope
Lieut. B. Couch
(?)

Robt. R idgway
.. do

(?)

W.J.Tavlor
Dr.T. H.'^Bean

G. Wurdemann

.

Nature of
specimen.

Alcoholic.
Do.
Do.

Do.
Do.
Do.
Do.
Do,
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.

Rana virescens hrachycepTiala Cope.

Eana halecina ierlandieri Coije, Check List, Batr., Reptil. N. Amer., p. 32 ; nee Eana
berlandieri, Bahxl.

Eana halecina Boulenger, Cat. Batr. Sal. Brit. Mus., ed.il, p. 41; Brocchi, Mision Sci.

de Mesique Batracien.s, p. 10.

This is the most widely-distributed form of the Rana virescens, as may
be seen by the accompanying list of specimens. It differs from the R.

V. virescens by appreciable characters, but these occasionally present

such exceptions, that I am unable to separate them as a species, as has

been done by Mr. Boulenger. The characters already ascribed to the

species belong to this form, but the further differences are as follows

:

I select as typical a specimen from the Yellowstone Eiver (No. 3363).

The muzzle is less elongate, and the extended hind leg brings the heel



404 BULLETIN 34, UNITED STATES NATIONAL MUSEUM.

to its apex, but not beyond. The tympanic disk is two-tliirds the diam-

eter of the eye. The head is shorter, entering the length of the head

and body three and a half times. The dorsal dermal plicpe are thicker

and there are but two between the dorsolaterals ; usually, however,

there are four, as in the other sub-sj)ecies. First finger longer than sec-

ond. Web leaving two free phalanges of the fourth digit, but so repand

as to give the antepenultimate phalange only a wide border. The
inner cuneiform tubercle is rather small, but has a rather prominent

compressed edge. External tubercle, none. A thick tarsal fold. There

are no large warts on the skin, but there are occasionally minute warts

and folds on the superior face of the tibia.

Pig. 101. Bana virescens brachyc^phala, ISo. 10922. Fort Walla "Walla, "Wash. Ter.
j J.

In life the color of the superior surfaces is green. The dorsolateral

ridges are light yellow, and so is a stripe from the end of the muzzle,

which passes above the lip and below the eye and tympanum to above

the middle of the humerus. There are two rows of large, rounded

dorsal spots between the dorsolateral ridges, which are edged with

greenish-yellow. There are two similar rows on each side, of which the

inferior is the smaller, which are not regularly arranged. There is a

spot on each eyelid and one on the end of the nose above. There is a

light band, frequently broken into spots near the edge of the upper lip.

There is a brown spot on the elbow and one on the front of the cubitus.

The bands seen on the front of humerus in E. v. virescens is here an illy

defined spot. On the superior face of the femur there arc three brown
spots, but there is no longitudinal brown baud in front of these spots,

as is usual in the two other subspecies of the E. virescens. There are

three complete wide brown cross-bands on the femur, and sometimes

four. Frequently there are one or two spots on one or both fsices of the

tibia besides the three bauds. The posterior face of the feinur is green-

ish-yellow, coarsely marbled with brown. All the spots and bands are

narrowly yellow-edged. Inferior surfaces light yellow, unspotted.
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Measurements of No. 3363.
M.

Length of head and body 090

Width of head at posterior edges of tympana 029

Length of head to posterior edges of tympana 023

Length of fore leg 043

Length of fore foot
, 019

Length of hind leg to groin 153

Length of tibia 028

Length of tarsus 024

Length of remainder of foot 044

This is the common and only species of Rana found between the

eastern part of the Great Plains and the Sierra Nevada Mountains. It is

common wherever there is sufficient water to supply its necessities. In

some of the Western towns it is eaten in the restaurants, and I have
not unfrequently found it excellent food when the larder of my expe-

ditions in search of fossils has run low.

Eana virescens hrachycephala Cope.

Catalogue
number.

No. of
spec.

Locality.
When col-

lected.
From wliom received.

Nature of
specimen.

3294
3293
3305
3296
3300
3295
3302

8501
8498
8499
8500
5456
3375
5273
3356
3288
3342
9349
3380

9347
9346
3364
.3363
3350
9339
3341
3351
3353

3439
4548
3290
3365
3348
8654
9944
9344
8101
3413
3416
3421
3427
4528

Albuquerque, N. Max . .

.

Brownsville, Tex
Leon Eiver, Tex

, do
San Antonio, Tex
Cbacho Esoondido
San Pedro, Gila River,
N. Mex.

San Juan Eiver, N. Mex.
Taos, N. Mex .

Abiquiu, N. Mex
Santa F6, N. Mex
Fort Bridger, Wyo
Foit Dallas, Tex
Fort Buchanan, Ariz
Platte Eiver, Nebr
Bed Bank Creek
Laramie River
Fort Union, N. Mex
Between Fort Benton
and E'ort Union, N.
Mex.

Colorado Eiver . .

.

Sand Hills, Nev
Medicine Bow Creek . .

.

Yellowstone River
do

South Fork
Salt Lake Valley, Utah
Fort Pierre, Nebr
240 miles from Fort
Kearny.

Dunleith, 111

Valley of Mexico
Headwaters of Trinity.

.

Chihuahua, Mexico
Pole Creek of Platte....
Utah
Fort Garland, Colo
Taos, K. Mex ,

Utah
Port Huron, Mich
Quebec, Canada
Eacine, Wis
Eoot Eiver, Wis
Red Eiver of North
Provo, Utah

Jr. C. B. R. Kennerly
Capt. S.Van Vliet,U. S. A.

Dr. C. B. R. Kennerly
do

Lieut. B. Couch, U. S. A
J.H. Clark

Sept.—, 1874

Lieut. R. Blrnie, U. S. A
W.H.Shedd
Dr. O. LoBW

do

Dr. Geo. Suckley, U. S. A

.

Dr. B. J. D. Irwin, U. S. A
W. S. Wood
H. B. Mollhausen
W.S.Wood
H. B. Mollhausen

H.B. Mollhausen.
Dr. F. V. Huyden.
W. S. Wood
Dr.F.V. Haydeu.

do
.... do
J. S. Browne
T. Culbertson
W.S.Wood

1872

Aug. — , 1874
1872

1872

Dr. C. B. R. Xennerly
J. Potts
Capt. John Pope, U.S. A,
Dr. C. B. E. Kennerly
W.S Wood '

Dr. H. C. Yarrow
H. W.Hensbaw
Dr. H. C. Yarrow

do
do
do
do

. - do...
R. Kennicott
Dr. H. C . Yarrow

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
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Bana virescens hrachycejyhala Cope—Continued.

Catalogue Xo of
number. spec.

4794 2
3325 4
9672 1

9382 1

14500 4
14501 1

3349 8

9753 1

3326 1

8373 5

9339 1

8378 5

9343 2
3418 2
9998 1

12585 4

11926 2
14173 1

3422 6

9738 1

9346 1

3320 2

5061 1

3361 3
3368 1

9459 2

11490 7

Locality.
When col-

lected.
From whom received.

Naturo of
specimen.

Nebraska.
Fort Pierre, Nebr
Camp Crittenden, Ariz.
Lake Superior
(?)

Bedford, Iowa
Upper Mississippi and
Yellowstone.

Webster City, Iowa
Fort Kipley, Miun
Sebec Pond, Me
South Fork
Sebec Pond, Me
Abiquiu, N. Mex
Columbus, S. C
Middletown, Conn
John Day Elver, Oregon

N. Boundary Survey..
Olney, 111

Framingham, Mass . .

.

Webster City, Iowa. .

.

Sand Hills, Nebr
Fort Union, Dak
South Pass
Pole Creek, Nebr . . . -

Platte River
Head of Yellowstone.
N. W. Boundary

Aug. — , 1874

May —, 1878

Oct! ' 24^ l'873

Dr. Geo. Suckley, U. S. A
Dr. Evans
J. H. Rutter
R. Kennicott
(?)

Jordan & Meek
Dr.F.V. Hayden........

Chas. Aldrich
Dr. J. Head, U. S. A
H. A. Leonard ,

Dr.F.V. Hayden ,

H. A. Leonard ,

Dr. O. Loew
Prof. L. Lesquereux
F.D.Shul
Capt. Chas. Bendire, U.
S.A.

Dr. E. Coues, U. S. A
John and Chas. Walker .

Prof. S. F. Baird
Chas. A Idrich
Dr. F. V. Hayden
E. J. Denig
C. McCarthy
W.S.Wood

do
Lieut. F.V. Hayden
Dr. E. Coues

Alcoholic

.

Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

EANA PALUSTKIS Le Conte.*

Bana palustris Lo Conte, Ann. Lye. N. Y. i, p. 282; Harlan, Sillim. Jonrn., x, p. 59, and

Journ., Ac. Phila., v, p. 339 ; Dum. & Bibr., p. 356 ; Holbr., N. Amer. Herp., iv. p.

95, PI. 23; De Kay, N. Y. Faun,, Eeptil. p. 62, PL 62. fig. 6; Le Conte, Proceed.

Ac. Phila., 1855, p. 424; Weid., Nova Acta Ac. Leop., xxxii, p. Ill; GUntb.,

Cat., p. 14.

Bana pardalis Harlan, Amer. Journ., x p. 50.

This species approaches near to the subspecies hracliycepliala of the

Rana virescens^ although the distinction from the typical subspecies

can be readily perceived. In general it displays little variation of

characters, excepting in the length of the hind legs. Here about half

the specimens show a length which allows the heel to reach the end of

the muzzle, while in the other half it attains to different points from

the fiont of the orbit anteriorly (e. g. No. 3401).

The muzzle is always more obtuse than in the B. virescens virescens, and

generally a little more so than in the B. v. brachycephala, but not always.

I describe a specimen from Garrison's, New York, as typical. Muzzle

flat above; rather truncate in profile, giving the head, when viewed from

above, a broadly obtuse acuminate outline. The nostril is a little nearer

the end of the muzzle than to the orbit. The tympanic disk is two-

thirds the diameter of the eye-fissure. The vomerine teeth are in trans-

verse patches between the nares, but the posterior edge line projects

behind that which connects the posterior edges of the choanie. The

ostia pharyngea are larger than the choanse. There are no external

* Plate 57, fig. 3.
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vocal vesicles. A glaudular ridge exteuds from the middle of the in-

ferior edge of the tympauic drum to a point above the middle of the

humerus. There are four thick glaudular folds ou the back, the exter-

nal or dorsolateral commeuciug above the tympauum. The thickness

of these ridges is much greater than in the B. virescens virescens, but in

some specimens of the B. v. hrachycei^liala they approach very closely in

form, and are in fact not distinguishable from those of individuals of this

species where the ridges are narrower than usual. In a few individuals,

of which the specimen described is one, there is another pair of ridges

near the middle line of the back. In all the specimens these a repre-

resented in the pelvic region by a pair of approximated ridges on each

side of the urostyle.

The interorbital width is two-thirds the width of an eyelid.

The tubercles of the palm are well developed. The first (second) fin-

ger is longer than the second, and equal to the fourth. The internal

cuneiform tubercle is small and weak, and is without acute edge. There

is a trace of an external tubercle. The toes are not fully webbed ; the

edges of the web are deeply scalloped, leaving two phalanges of the

fourth toe free, an 1 leaving only a narrow border to the distal half of

the antepenultimate phalange.

V^

YiG. W2. Rana palustiis. No. 13403. Garrison's, N". Y.; i.

Measurements of No. 13403.
M.

Length of head and body 070

Width of head at posterior edges of tympana 027

Length of head to posterior edges of tympana 023

Length of fore limb 037

Length of fore foot 016

Length of hind leg to groin 115

Length of tibia . 049

Length of tarsus 020

Length of remainder of foot 039
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Dr. Holbrook thus describes the colors iu life

:

Body pale brown above, with two longitudinal rows of square spots

of a dark brown color on the back and on each flank; yellowish-white

beneath
;
posterior half of the thighs bright yellow, mottled with black.

The head has a dark brown spot on the top of each orbit and another

near the snout, with an indistinct dark line extending from the nostrils

to the orbit of the eye. The upper jaw is yellowish-white, spotted

with black ; the lower is white, and spotted in like manner. The eyes

are large and prominent, the pupil black, with the iris of a golden

color ; the tympanum is bronze, with a spot of a darker shade in the

middle. A yellow line begins at the eye and runs below the tym-

panum to the base of the anterior extremities. The superior surface

of the body is pale brown, almost covered by oblong square spots of

very dark brown, arranged symmetrically in two lines along the back.

We sometimes find two of these squares confluent. A bright-yellow lon-

gitudinal line, but not raised in a cutaneous fold, as in Bana virescens

begins behind each orbit and extends to the posterior extremity of the

body. Below this line, on each flank, are two other ro\vs of square

brown spots, the superior row beginning on a level with and behind

the tympanum, the inferior row is less regular, frequently consisting

only of small spots, disposed without order. The inferior surface of the

neck and abdomen is yellowish- white, except at the posterior part, where

the yellow is more decided. The anterior extremities are yellowish-

brown above, marked with a few very dark blotches
5 their lower sur-

face is silver- white; the fingers are four in number, free, of a light brown
color on the upper and yellow on the lower surface. The posterior ex-

tremities are brownish above, with transverse bands of dark brown con-

tinued to the toes. The inferior and posterior i)arts of the thigh are

granulated, and of a bright yellow, with black spots. The inferior sur-

face of the leg and tarsus is yellow.

This species is characteristic of the eastern district of l^orth America,

as it ceases to be found so soon as the Central Plains are reached. It

ranges this entire district, extending as far north as Iludson's Bay.

In its habits it is not gregarious like the B. virescens virescens, and is

even more solitary than the B. v. hrachycephala. It prefers cold springs

and streamlets, but is of all our frogs the most frequently seen in the

grass. It is the most abundant species in the Alleghany Mountains,

j^ext to the B. silvatica, it takes the longest leaps of any of our species*

Its note is a low prolonged croak, somewhat resembling the sound pro-

duced by tearing some coarse material.
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Bana palustris Le Conte.

409

Catalojrne No. of
number. spec.

3405 9

3412 10

3410 1

3411 2

340a 1

3407 1

3400 1

8345 1

3402 4

3409 3

3406 1

3401 3
9340 6
8905 1

5J53 1

34G0 1

3434 1

9388 3
3417 1

5921 3
9492 1

3328 1
13403 1

11499 1

Locality.
"When col-

lected.
From whom received.

Nature of
specimen.

Carlisle, Pa
do

Meadville, Pa
Philadelphia, Pa
Framiugham, Mass .

Washington County,
Miss.

Westporfc, ]Sr. T
Kinston, JSr. C
Saint Louis. Mo
Root River, Wis
Detroit River, Mich ...
Prairie Mer Rouge, La.
Pearl River, Miss
Hainijridge, Pa .

Toledo, Ohio
Tvree Spviiigs, Tenn ..

West Philadelphia, Pa.
Upper Wisconsin River
Preston County, Va
James Bav, N". B
(?) :

Quasqueton, Iowa
Garrison's, N. Y
(?)

July — . 1853
Aug. — , 1853

Apr. 12, 1877

Prof. S. F. Baird . . .

.

.. do
... do
J. H. Richard
Prof. S. F. Bard....
Col. B. L. C. Wailes

.

Prof. S.F. Baird
J. W. Milner
Dr. Geo. Engelmann.

.

Prof. S. F. Baird
do

Jas. Fairie
]\Iis9 Helen Tunnison
Dr. T. H. Beau
J. B. Tromldv
Prof. R. Owen
W.S.Wood
R. Kennicott.
Prof. E. B. Andrews .

.

C.Drexler ...

(?)

E. C Bidwell
T.Rooseveldt
(?)

Alcoholic.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

RANA AREOLATA Bd. & Gird.

Proceed. Ac. Phila., 1852, p. 173; Baird, U. S. Mex. Bound. Surv., Rep-

tiles, p. 28, PI. 36, figs. 11-12; Bouleuger, Cat. Batr. Sal. Brit. Mus.,

1882, p. 41.

Headlargi; vomerine teeth opposite posterior edge of cboanae ; tym-

panic disk two-thirds the diameter of e^^e or less. A strong glandular

dorsolateral dermal fold on each side, and numerous shorter ones on the

back between them. First finger longer than s( cond. Three phalanges

of front toe free. Males with an external vocal vesicle. Heel of ex-

tended hind leg reaching only to eye. Palmation shoi t. Ground-color

light, with numerous rounded spots on the back and sides. Upper lips

spotted, not light or dark bordered above or on the margin. Hinder
legs with numerous brown crossbars. Lower surfaces unspotted.

This well-marked species is related to the E. palustris, but is easily

distinguished. It presents three well-marked subsijecies, whose char-

acters I now give:

Length of head to posterior edge of tympana three times in total; tympanic disk

round ; dorsal spots well separated ; nostril equidistant between end of muzzle

aud eye R.v. areolata.

Length of head two and a half times in the total ; tympanic disk a vertical oval

;

dorsal spots well separated; nostril equidistant between end of muzzle and
eye B.v. wsppus.

Length of head one-third of total ; tympanic disk variable ; dorsal spots so large as

to leave only circles of the light ground-color; nostril nearer eye thau end of

muzzle in the young , B.v. circiilosa.

But few specimens of these subspecies have been as yet found, but

the characters presented in the above table will appear of importance
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to those familiar with the subject. It is not impossible that one or the

other of the subspecies may come to be recognized as species, but I

scarcely anticipate that such will be the case. As a whole, the Rana
areolata is pretty well distinguished by its very short palmation. Never-

theless, I have seen a specimen from Guatemala with similar posterior

feet, which is otherwise not different from the R. virescens.

Rana areolata areolata Bd. & Gird.

Eana areolata Baird & Girard, Proceed. Ac. Phila., 1852, p. 173; Baird, U. S. Mex.
Bound. Sarv., PI, 36, fi^s. II, 12.

Fig. 103. Eana areolata areolata. No. 3304. iBdianola, Tex. ; \

General shape slender and limbs elongated. The heel of the extended
hind leg reaches half-way between orbit and nostril. Head about as

broad as long; quite deep. Sides oblique, with the nostrils, as viewed

from the side of head oblique, a little below the upper profile or canthus

rostralis, and with a marginal papilla. A Nligbt excavation between nos-

tril and eye, continued uuder the latter, along upper edge of maxillary, to

the tympanum, but scarcely below it. Top of the head slightly grooved,

or concave longitudinally. Eyes large and prominent; in the middle

third of the side of the head; nostril midway between it and tip of

snout. Tympanum circular, not two thirds of the diameter of the eye,

not extending back to angle of jaw, but nearer this than to eye, nearly

smooth centrally. Upper uiaxillary large; no glandular ridge of skin

on it. Very well-developed vocal vesicles on each side, their centers

opposite the posterior end of mandible.

Internal nostrils very large, open, transversely elongate, with a verj^

shallow groove extending to the side of the jaw. The vomerine teeth

are well developed, on two oblique protuberances, nearly in contact be-

hind, and placed between the nostrils, the posterior edges of which are

about opposite the anterior canthus of the eye. The tongue is large,

fleshy, longer than broad, with the cornua small and wide apart. The
Eustachian apertures are moderate.
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The upper parts generally are smooth, the sides apparently some-

what corrugated (scarcely pustular), though how much is owing to the

alcohol can not be easily determined. The posterior, inferior, and su-

perior faces of the thiglis are granulated; this, however, not extending

to the body, which is inferiorly entirely smooth. A rather broad but

low fold of skin may be traced from above the tympanum along the

back nearly to the thigh. A small ridge behind the tympanum.

The inner toe does not reach much beyond the middle of the meta-

tarsal of the fourth. The web is but slightly developed; it extends

fully only from the penultimate articulation of the outer to the ante-

penultimate of the fourth toe ; from this to the penultimate of the

third ; from the middle of the third phalange of this (countingTrom tip)

to the second articulation of second ; from third joint of second to first

joint of fifth; in each case extending a little beyond as a narrow mar-

ginal membrane. The terminal two and one half phalanges of the

longest toe, however, are almost entirely free, and one and one-half of

tlie rest. The membrane is more cut out on tlie inner edges of the

joints than the outer, by nearly one phalange. The cuneiform bone is

slightly developed. Ko tubercle opposite on the outer edge of sole.

Upper parts brownish- olive, minutely and obsoletely mottled with

lighter. The entire upper parts and sides are covered by a number of

dark brown blot^ches, with light yellowish center; they are subcircular,

and smaller than the tympanum. They are most distinct and crowded

anteriorly, and do not iuvade the outer ridges of skin. The ground-

color of the upper surface of tlie fore limbs and the sides of the head

is yellowish-brown, with vermiculation of brown, as also some distinct

blotches of the same on the former. The hind legs have numerous par-

allel and transverse dark brown bars, three or four on the thighs, four or

five on the tibia, three on the tarsus, and several on the edge of the foot.

These bars are broader than their interspaces, and are margined by a

narrow yellowish line, so that the interval between two adjacent light

lines exhibits a brown ground lighter than the dark bars just described,

and also transverse. Indeed, they may be described as narrower bars of

lighter tint between tlie dark bars, parallel to them, and separated by

narrow yellowish-brown lines. The lower parts are yellowish-white,

unspotted, including the interior and inferior surfaces of the limbs, A
few scattered blotches are seen on the throat and chin. The buttocks

are yellowish white, with a few obsolete dark blotches, smallest on the

posterior edge. The central third of the tympanum is white.

Inches.

Body 3.00 1.00

Femur 1.25 .42

Tibia 1.45 .48

Tarsus 75 .25

Hindfoot 1.46 .49

Difference between shortest

and louaest toes 1.02 .34

Inches.

Totalhiudleg 1.48 4.44

Fore leg from elbow 38 1.14

Hand 23 .69

Width of head 35 1.04

Chord of jaws 35 1.06

Tympanum 08 .23
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Rana areolata areolata Baird & Girard.

Catalogue
number.

No. of
spec.

Locality.
When

collected.
From whom received.

Nature of
specimen.

3304 1
1

Indianola, Tex J. H. Clark
11897 Nashville, Ga 1880 W. J. Taylor . .. Do.

Bana areolata aesopus Cope.

Proceed. Amer. Philosoph. Soc, 1886, p. 517,

This singular form may be known at once by tbe short and squat

form of the body as compared with the size of the head, resembling in

this some of the Australian Cystignathidge.

The muzzle is not prominent, and does not project beyond the upper

lip. The canthus rostrales are straight, and the top of the head is flat.

The tympanic disk is a vertical oval, of which the short diameter is

one-half the length of the eye. The edge of the vomerine patches of

teeth are a little posterior to the line connecting the posterior border of

the nares. The latter are about as large as the ostia pharyngea.

The dorsolateral glandular ridge is thick, and extends a little beyond
the sacral diapophysis. There are six or seven rows of short longitudi-

nal glandular tubercles in the space between them. There are similar

elongate warts on the sides. The posterior and posteroinferior faces of

the femora finely granular; rest of the inferior surfaces smooth.

The first finger is longer than the second, and equals the fourth. The
heel of the extended hind leg reaches to the middle of the eye. The
foot is of moderate length. Three of the phalanges of the fourth digit

are entirely free, and the web is excavated to opposite the middle of

the first phalange, extending as a margin on each side of the distal

half. The inner cuneiform tubercle is not large, and has an acute

apex; no external tubercle. A slightly defined tarsal dermal ridge.

In alcohol the ground color is light brown, with the dorsolateral

ridge and the inferior surfaces straw-color. The spots are a darker

brown, and do not appear to have been yellow- bordered. The dorsal

spots are irregularly rounded, and are in three or four longitudinal rows.

There are two rows on the top of the muzzle and head, crossing the

inner edge of the eyelid. There are two spots near the external edge

of each eyelid. Spots on the sides smaller, in about four rows. The
lores and upper lip are rather coarsely marbled with brown

;
gular

region faintly speckled with the same. No band, but a spot on the

front of the humerus; a spot on the elbow, and three cross lines on the

fore-arm. Four narrow cross bars on the femur and five across the

tibia. Three cross-bars on the external side of the tarsus and five on

the external face of the fourth toe. The posterior face of the femur

has numerous rounded brown spots on a light ground.
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Fig. 104. Bana areolata cesopus. 'So. 4743. Micanopy, Fla.
; {.

Measurements of No. 4743.

M.

Length, of head and body 062

Width of head at posterior edges tympana 020

Length of head to posterior edges tympana 024

Length of fore leg 026

Length of fore foot 012

Length of hind leg to groin 074

Length of tibia 024

Length of tarsus 013

Length of rest of foot 025

The only specimen of this subspecies which I have seen is the fol-

lowing: ^

Eana areolata a^sopus Cope.

Catalogue
number.

No. of
spec.

Locality.
When

collected.
From -svliom received.

Nature of
specimen.

4743 1 Micanopy , Fla Dr. T. H. Bean

Bana areolata circulosa Rice and Davis.*

Rice and Davis, in Jordan Man. of Vert. East. N. Amer., ed. ii, 1878, 355.

Two specimens of this form are before me and yield the following

characters : Their peculiar coloration gives them an elegant appearance,

and one quite different from that presented by any other North Ameri-

can Rana.

Length of head one-third of total. Heel of extended hind leg reach-

ing to the front of the orbit ; muzzle rather elongate, but little produced

beyond the edge of the lip, the extremity sloping obliquely upwards and
posteriorly, so as to shorten the superior plane. The nostril has an
elevated position and a suprolateral presentation; it is a little nearer

the orbit than the end of the muzzle. The membranum tympani is a

vertical oval, with the short diameter only half the length of the eye
fissure. The heel of the extended hiud leg reaches to the anterior border

of the orbit. The posterior edges of the vomerine patches are behind the

borders of the choanse.

opiate 51, fig. 10.

^ '
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There is a strong dorsolateral glandular ridge on each side, and be-

tween these there are from six to eight narrow glandular folds not so

much broken up as in the R. a. cesop^ts, but readily becoming iudistinct

in alcohol. The dorsolateral fold extends nearly to the groin. Below
it the sides are crowded with longitudinal glandular folds, more or less

broken up.

The first finger exceeds the second and equals the fourth. The internal

cuneiform tubercle is quite small, and has a free apex; no external

tubercle. The web is shorter than in the other subspecies, being scal-

loped nearly to the line of the base of the first phalange, which it only

margins for part of its length, ceasing near the distal end.

6 ^ ~-*^
7

Fig. 105. Eana areolata circulosa. No. 278. Mus. Champaign, 111. ; \.

Color in spirits, light brownish-yellow or straw-color, above and be-

low. The entire upper surface and sides are, however, so thickly covered

with large reddish- brown spots as to reduce the groundcolor to a net-

work, forming a pattern of numerous irregular or crenate circles. These

are in three rows between the dorsolateral ridges, which are of the light

ground color for most of their length. There are no light bands or

lines about the head, but the lores and upper lips arc closely and rather

coarsely marbled with brown and yellow. The lower lip is less distinctly

marked in the same way. At the orbits thercare three rows of large

spots like those of the back, the exterior ones on the eyelids. The fore

legs are marbled like the lores, with a faint suspicion of cross-bars.

The thigh, tibia, tarsus, and external toe are cross banded with such

wide brown bars, that the interspaces are very narrow and often inter-

rupted. There are three wide and two narrow bars on the thigh, and

no longitudinal markings; there are six bars across the tibia of differ-

ent widths, and three across the tarsus; inferior surfaces unspotted.

The lateral spots become more sparse and more widely spaced near to

the abdomen; thigh posteriorly with large brown spots, on a straw-

colored ground.
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Measurements of JVb. 9386.

M.
Length of head and body 050

Width of head at posterior edge of tympanum 0195

Length of head to posterior edge of tympanum 019

Length of fore leg 022

Length of fore foot Oil

Length of hind leg to groin 073

Length of tibia 024

Length of tarsus 014

Length of rest of foot : 025

Since the above was written I have been able, through the kindness

of Professor Forbes, of the university at Champaign, 111., to examine

the type specimen of Messrs. Rice and Davis. It differs considerably

from the specimens above described, as follows :' The muzzle is not pro-

tuberant, so that the nostril is equidistant between the end of the

muzzle and the eye, as in the subspecies Areolata. The tympanic disk

is nearly round, and its long diameter is three-fourths that of the eye.

This specimen has twice the bulk. In other respects it does not differ.

A very strong glandular thickening of the skin extends from the eye

above the tympanum, and then descends posterior to it. The eyelid also

is thickened. \

Two specimens (No. 1382S) from Olney, 111., also received since the

above description was written, explain these discrepancies. The larger

of the two agrees with the type in all respects, but the smaller, which

about equals the type in dimensions, has the elongate muzzle of the

small ones that I have described above. In both the tympana are three-

fourths the orbit, and in neither is it decidedly oval.

Eana areolata circulosa E. & D.

Catalogue
number.

No. of
spec.

Locality.
When col-

lected.
From whom received.

Nature of
specimen.

9386 2

2

EolDeit Kennicott
John and Charles Walker.13828 Olney, 111 Uo.

Bana areolata capito Le Oonte.

Proceed. Ac. Phila., 1855, p. 425, Plate v.

Not having at hand the only known specimen of this form, I copy
the description given by Le Conte. The proportions given by this author

indicate that it is intermediate in proportions between the subspecies

^sopus and the others. Thus the width of the head in the latter enters

the length 2.33 times, and in the R. a. areolata three times. In E. a.

capito it enters 2.8 times. The spots are smaller than in B. a. circulosa,

but larger and more numerous than in R. a. cesopus and B. a. areolata.

Above very rough, dark gray, or slate-color, speckled with black,

with six rows of roundish rows on the back ; sides speckled and irregu-
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larly marked with spots of the same form and color ; from the orbits to

beyond the middle of the body runs a broad raised line or cutaneous

fold, and another from the corner of the mouth to the insertion of the

arm. Beneath smooth, yellowish-white, speckled, spotted, and varied

with dusky ; top of the head coarsely punctured, back and sides i uber-

culous. Head very large, broad, and blunt; a deep concavity between

the nostrils and the eyes. Iris golden, mixed with black. Tympanum
of the color of the body. Lower jaw with a small protuberance or point

resembling a tooth. Arms and legs above gray, speckled, and barred

with black ; beneath yellowish-spotted and varied with dusky, the yel-

lowish color more decided at the axillae and groins. Hind part of the

thighs granulate. Fingers slightly palmate at the base; the first longer

than the second. The second toe twice as long as the first.

Sana areolata capito Le Conte.

RESERVE SERIES.

Catalogue
number.

No. of
spec.

Locality.
When

collected.
From whom received.

Nature of
specimen.

5903 1 Riceborough, Ga Maj. J. Le Conte , . .

.

Alcoholic.

EANA SEPTENTRIONALIS Baird.

(Plate 86.)

Proceed. Ac. Phila., 1855, p. 51.

Gamier, American Naturalist, 1883, p. 945.

Bana sinuaia Baird, /. c.

Body rather broad, stout, and depressed. Head rather narrow ; nos-

trils large, midway between tip of snout and eye. Tymj)anum variable,

at least half the diameter of the eye. Vomerine teeth minute ; the

patches are on a level with the posterior margin of the inner nostrils

(which are rather large), and are separated by considerable intervals.

Tongue moderate, the cornua well developed.

Skin rough and irregular above and on sides ; not pustular nor

tuberculated ; beneath entirely smooth. Buttocks but slightly granu-

lated. A well-defined, rather broad ridge commences behind the eye

and, bifurcating, the short branch curves round the tympanum, passes

obliquely down to the insertion of the arm, thickening in its descent,

and meets a similar thickening from the rictus. These two ridges are

separated by a groove, which commences at the eye and runs above and
behind the tympanum. The main branch proceeds along the sides to

about opposite the sacrum, where it is lost. No other ridges are to be

seen.

The fore-arm is short, considerably less than the hand. The femur

and tibia are about equal, less than half the length of body and less
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tbau the Liud foot. The first, third, aud fifth toes are equal. The ter-

minal joint of the secoud toe is fvec, as are the inner edges of the ter-

minal joints of the second and third, and the outer edges are margined

to near the tips. The cuneiform process is well developed, and the sole

has no distinct tubercles.

Color above and on sides light olive, with short and coarse vermicu-

latious of lighter, most distinct anteriorly. On the sides aud lower

half of the back are several subcircular, large blotches of dark brown.

Legs with few blotches; no Jjands. Buttocks yellow, with short ver-

miculate dark blotches. Beneath uniform dull yellow. No light strix^e

on jaw.

Compared with specimens of E. clamata of the same size from the

north, this species differs altogether in color, in larger eyes, longer fin-

gers, longer but less webbed foot, etc.

Inclies.

Total length of body 1. 92

Fore-arm , 28

Hand 50

Femur 97

Tibia 99

Tarsus 46

Hind leg 2.84

.00

.14

.20

.51

.52

.24

.43

Inches.

Hiudfoot 1.02 .53

Between outstretcbed arms.. 2.76 1.44

Chord of Tipper jaw 70 .36

Width of upper jaw 64 .33

Eye 26 .13

Tympanum 15 .08

Fig. 106. Rana eeptentrionalis. No. 3420. Garrison's Creeli, N. T.

;

Mature specimens, formerly described under the name Rana, sinuata,

present the following characters :

Body rather stout. Eyes large ; tympanum three-fourths as large.

Vomerine teeth small, ranging with the centers of inner nares. An in-

distinct fold of skin on each side of back ; none intermediate
5
granu-

lation of buttocks indistinct. Femur not half the length of body ; hind

foot considerably longer than the tibia. Above and on sides purplish-

brown, with sinuations or coarse vermiculations of yellow. Beneath

silvery white. Legs transversely barred.

Female.—Body moderately stout aud depressed; limbs not much de-

veloped; femur and tibia about equal, not half the length of body.

Head rather longer than broad. Nostrils nearly intermediate between

tbe eye and tip of snout (projected on axis of body), or nearer the latter,

1951—Bull. 34- 27'
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situated on the cautLus rostralis. The hollow of the face anterior to

the eye is very shallow, and scarcely traceable under the eye and tym-

panum. Eyes largo; contained three times in chord of upper jaw and

one diameter from the tip. Tympanum small (females only seen), about

three-fourth the size of the eye; behind not reaching the end of the

jaw. Patches of vomerine teeth very small, .circular, approximated,

and situated on a level with the centers of the inner nares. These are

large, oblong, and widely separated. Tongue rather small, narrow.

Eustachian ostia large.

The skin is moderately smooth, but on very close examination is seen

minutely and closely dotted all over with small pits, and among these

on the under surfaces are scattered small glandiform elevations, which

on being emptied are rei)resented by the pits. This is sometimes seen in

other species, but seldom so distinctly, and may be caused by some pe-

culiar and temporary condition of the skin. There appears to be a very

low and scarcely distinct dermal ridge from the eye along the sides, but

none intermediate. The granulation on the buttocks is very low and

indistinct.

The fore-arm is shorter than the hand ; the femur is not quite half the

length of the body^ and is about as long as the tibia. The hind feet are

unusually long, considerably exceeding the tibia. The feet are very

fully webbed, coming near B. cafeshiana in this respect, the web extend-

ing between the tips of the toes, slightly excavated in the inner edges

of the second and third. The terminal joint of longest toe appears to

be entirely free and the second is rather narrowly margined.

In alcohol the color everywhere above and on sides (even over tym-

panum and on buttocks) is dark purplish-brown, coarsely and irregu-

larly sinuated with bluish-white, which, as far as Professor Baird's re-

collection of several years goes, is yellow during life. Beneath, silverj'-

white on throat and chin; duller behind. The joints of the hind legs are

distinctly banded transversely with dark blotches with bluish-white mar-

gins, as on the back, and separated by lighter intervals. The sides are

darker than the rest of the body, and on the groin are seen a few light

spots rather than sinuations.

The specimens described (all females) were caught in Garrison's

Creek, near Sackett's Harbor, in the summer of 1850. They were in a

marshy inece of ground, about a mile from the lake, and attracted im-

mediate attention by their peculiarities of color, so different from any
other American species

:

Inches. Inches.

Total leugth 2.25 1. 00

Arm from elbow 90 .40

Femur 1.10 .49

Tibia 1,04 .46

Tarsus
, 56 .2,'}

Hind foot 1.18 .52

Total 1.70 .76

Chord of head 80 .35

Widthofbead 75 .35.

Eye - 27 .12

Tympanum 20 .09

The variations of the Eana septentrionalis are greater than those of any
other North American species of the genus. There is,, however, no coin-
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cideuce between tliem, so that tliey cau not be regarded as indicating

subspecies. Tlie tympanic dislv varies greatly iu size, the males liaving

it larger tliau tlie eye, and the females smaller than the eye. In this

respect the species displays its near affinity to the B. clamaia and li.

cateshiana. Some specimens have a dorsolateral dermal glandular ridge,

and others have none, such difference being exhibited by specimens

from the same locality. The spotting of the dorsal surfaces varies very

much. In some specimens the spots are not closely placed; in others

they leave only narrow lines of the lighter ground-color between them.

Taking all its characters together, this species occupies a position

intermediate between nearly all the North American species of the

genus, and from some such form it might be supposed that all the

Kanoe of the northern hemisphere have been derived. The present dis-

tribution of the species is entirely northern.

Dr. J. H. Gamier has given a detailed account of the habits of this

species as observed by him at Lucknow, Ontario. He calls it the mink

frog, and says that it emits the odor of the mink on being handled. It

is an aquatic species, never seeking its foot), which consists of insects

and small fishes, on land.

Eana septentrionalis Baird.

Catalogue No.oi
number. spec.

3420 5
3432 15
13605 20
13621 1

13622 1

5379 ^

Locality.

Grarrison's Creek, N. T
Madrid, M". Y
Lucknow, Ontario

do
do

Selkirk Settlement. . .

.

Fort Eipley, Minn

"When col-

lected.

1883
1883
1883

From whom recoived.

Prof. S. F. Baird
da

J. U. Garnier . ..

do
do...

B. Kennicott
Dr. J. F. Head .

.

Nature of
specimen.

Alcoholic.
Do.
Do.
i;o.

Do.
Do.
Do.

RANA CLAMATA Daudiu.*

Hist. Nat., Reptil., viii(1803), 104, 4:U ; 1 b., Hist. Nat. Raiu. (.1^03), 54,

PL XVI, lig. 2; HarL, Sillim. Amer. Jonru. Sci., x (1825), 63; 1 b.,

Jouni. Ac. Nat. Sci. Phila., V (1827) 335 ; lb., Med. & Phys. Res.

(1835), 101, 226; Dum. & Bibr. (Baud.), Erp. Gen., viii (1841), 373.

liana clamilans Daudiu, in Soud. & Lat. Hist. Nat., ReptiL, ii (1802), 157; Merrem,

Teut. Syst. Amph. (1820), 175 ; Holbr. (Bosc.),N. Amer. Herp., 1st ed., iii (1838),

89, PL XVII ; lb., 2d ed., iv (1842), 85, PL xx.

Eana fontinalis Le Conte, Anu. N. Y. Lye, i (1825), 282; Holbr., N. Amer. Herp., 1st

cd., m (1838), 85, PL xvi ; 1 b., 2d ed., iv (1842), 87, PL xxi ; Storer, Mass. Rept.,

Reptil. (183'J), 236; Tbompsou, Med. Hist. Mass. (1812), 120; Do Kay, N. Y.

ZooL, III (1842), PL XXI, fig. 54, A.

Banana mdanota Ralin., Annals of Nature (1820), No. 25 (Lake Cliaoiplaiii).

Bana mdanota (Rafiii.) HarL, in Sillim. Amer. Jonrn. Sci., x (1825), 64; .Joiirn. Ac.

Nat. Sci. Pbila., v (1827), 336; 1 b., Med. & Phys. Res, (1835), 102, 228; Tliomp-

80U, Nat. Hist. Vt, (1842), 121.

* Plates 51, figs. 2-3 ; 75, figs. 19, 33.
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Bana Jlaviviridis Harlan, in Sillim. Avuer. Jouru. Sci., x (1825), 58; 1 b., Journ. Ac.

Nat. Sci. Phila., v (1827) 338 ; 1 b., Med. & Pliys. Ees. (1835), 103, 220.

Sana horkoiieiisis Holbr., N. Amcr. Ilcrp., 1st ecL, in (1838), 91, xviii ; 1 b., 2(1 ed.,

IV (1842), 91, xvm ; Thoiupsou, Nat. Hist. Vt. (1842), 121 ; De Kay,N. Y. Zool.,

Ill (1842), 61, xxii, fig. 62.

Bayia nigricans Agassiz, Lake Superior (1850), 379, vi, tigs. 4, 5.

3Iale.—Body and limbs very stout and massive; not much depressed.

Legs short; head subacute, rounded, very deep. Nostrils large, oval;

situated on the rounded and indistinct canthus rostralis, nearest to the

snout, and distant from the orbit by half the diameter of the eye. Ex-

cavation anterior to the eye shallow, scarcely distinct in passing under

the eye to the tymi)auum. Tympanum very large, one-fourth greater

than the eye, and extending quite up to it, and passing beyond the ar-

ticulation of the jaw; one-half the length of line from commissure to

the tip of snout; its central third elevated in a shallow prominence.

Eyes large, contained two and three-fourth times in chord of lower jaw
and two and one-fourth in that from commissure. Head ratber larger

than broad.

In the female the tympanum is much smaller, though still large; about

three-fourths diameter of eye, and distant from the latter by nearly half^,

its own diameter. The average diameter in males is 11™'", and in fe-

males 8'""\ Occasionally this character does not hold good. A male

(No. 3402) has the diameter only 8"»", while three females (Nos. 3467,

3475, and 3524) have disks of 10™'" in diameter. J n this species and in

the E. catesbiana this membrane reaches a larger size than in any other

species of Batrachia.

The top of the head is plane, without any concavity. The tongue

is large, fleshy, ratber narrow, and free behind for one-fourth its length.

The interior nares are large, and open posteriorly nearly opposite the an-

terior canthus of the eye. The vomerine teeth are in two oblong patches,

inclined backwards, where they are nearly, if not quite, in contact, and

l)osterior to the posterior margin of uares, though anteriorly about on

a line. Eustachian openings large.

Skin more or less mammillated above and on the sides by coarse

pustuliform prominences, largest on the sides; these occasionally are

in the form of regular asperities, rough to the touch; the amount of this,

however, depends somewhat on the conditions of preservation. From
the eye extends a prominent ridge of skin, whicb, after passing above

the center of the tympanum, bifurcates, one short branch passing

round the tympanum, and, tbickening below, stops above the shoulder;

beneath this for its whole length passes a well-defined furrow indenting

the fold, and, proceeding directly downwards, separates the thickening

just described from a corresponding and equal thickening just behind

the jaw. The long branch of the ridge or fold of skin behind the eye

proceeds along the sides, occasionally interrupted, and is lost on the

posterior fourth of the body, those of opposite sides parallel and wide
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apart. There are no other ridges of skin as observed iu E. palustris;

but a distinct broad groove or farrow may be traced down the middle

of the back.

The fore-arm and hand are of nearly equal length ; the third finger

longest; the first and fourth nearly equal, and longer than the second.

The hind legs are short; the tibia, fetour, and hind foot about equal,

and less than half the length of the body. The third too is longer than

the fifth. The web between the toes is well developed, and extends

from the terminal knobs, except on the inside of the second and third

toes, where it is excavated to the first articulation. The first and

second joints of the longest toe are not webbed, but are narrowly

margined to the tips.

The general color, as preserved in alcohol, is of a dull greenish-brown

or brownish-olive, with simple siibcircular blotches on the back, sides,

and buttocks, and indistinct, sometimes much broken fasciie on the

limbs. There is in some an obscure yellowish line along the sides of the

jaw and reaching to the arm, and a dark mark from the commissure to

the arm beneath this line. The edges of the jaw are blotched with

brown; beneath, yellowish-wliite. In other specimens the blotches

above are finer and more crowded, and the chin and throat coarsely

reticulated or blotched with brown, the same marking visible obsoletely

on the under surfaces of the thighs. The blotches of sides of body are

sometimes much larger and more distinct than elsewhere.

Fig. 107. Rana clamata. No. 3501. Eutaw, Ala.; \.

The bars on the legs are sometimes replaced entirely by small blotches.

The females, as already stated, differ iu having a smaller tympanum,
though neither here nor in the males is the proportional size always the

same. The body is more swollen beliiud ; the head narrower and not
so deep, and the thumbs less thickened.

In life this species is dark olive posteriorly above, which color grad-

ually passes into a brilliant green anteriorly. Below, whiie; the throat

citron yellow. -
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Male-.

Inches.

Total of iiiiul foot 4.70 L 59

Chord of head 1.14 .^^8

Width of head 1.10 .37

Tympanum 47 . IG

Eye .- 38 .13

Total length

Arm from elbow

Femur

Inches,

2.96

1.20

1.40

1.00

.40

.47

Tibia 1.40 .47

Tarsus 76 .26

Foot 1.46 .49

Female (Carlisle, Fa.),

Total 3.30 1.00 Total ofleg 5.00 1.51

Femur 1.55 .47

Tibia 1.55 .47

Tympanum 32 .10

A Carlisle, Pa., speciineu, when liviDg, was colored as follows: Above
aud on sides, greenish-biown, with rounded brown spots uniformly dis-

tributed, and about as large as the pupil of the eye; about twenty be-

tween the lateral folds ', head and body anteriorly bright grass-green
;

beneath greenish-white, unspotted, the color of the sides fading into it;

the buttocks mottled with brown and yellowish white; femur and leg

with three or four transverse dark bands; fore limbs with scattered

blotches not banded; iris black, mottled with golden.

The specimens from Lake Superior are types of the E. nigricans of Pro-

fessor Agassiz, which I can not distinguish. They exhibit a greater

amount of black mottling and blotches on the inferior surface than usual,

but this is shared by individuals from more southern localities. Speci-

mens from Maine and Louisiana are still darker, the buttocks being
nearly uniform black.

In carefully comparing quite a number of specimens from the South
and ISTortb, I find it impossible to establish definite characters by which
to distinguish a E. fontinalis from B. clamata. At first sight the

Southern individuals, which happened all to be of medium size, ap-

peared to be more free from the coarse pustulations ; but on the other

hand to have the fine asperities more numerous and closer and the head
rather narrower; but the same conditions were seen in some North-
ern specimens. The tympanum is very large in the males, though vary-

ing with the individuals. As in the Northern specimens, some are

nearly immaculate; others mottled above and below, and of various

shades of color, from black above to olivaceous.*

This is especially a species of an aquatic life, not hunting on land,

but haunting all kinds of waters, from springs to river banks. It lives

singly, in pairs, or in small companies, but never in swarm,s like the

a. virescens. It is not noisy, contenting itself with an occasional nasal

"chuug,"and frequently uttering a sharp cry as it plunges into the

water to escape the pedestrian on the bank. It is a good leaper aud
swimmer.

* Professor 13aird had an opportunity of examining the specimens from which Dr.

Holbrook made his description aud figure of F. clamlfans without seeing occasion
to change the opinion above expressed.
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¥ Catalogue
number.

3502
3406
3462
8478
3489
3473
3483
3479
3409
34(54

3488
3468
3477
3405
3475
3543
3472
3487
3541
3486
3499
3501
3470
3407
3500
3482
3476
3485
3474
34;i5

3593
3526
3492
3493
3503
3521
9468
9732
9391
13006
3693
13594
3521
3515
3518
5374

11532

1062
11396
11476
11908
11491
14445
3335

3528

No. of
spec.

Locality.

Pensacola, Fla
Koot K., Kacine, Wis

do
Madison, Wis
Fond du Lac, Wis
Rochester, Wis
Aztalan, Wis
Waukesha, Wis
Elizabethtown, N. Y
Westpoit, N. Y
Washincrton, D. C
Carlisle, Pa

do
do

MeadviUe, Pa
do

Quebec, Canada —
Mount Holly, N.J
CuQiberlaud Coiinty,Md.
Clarke County, Va
Prairie Mer llouge, La..
Eutaw, Ala
Port Huron, Mich
Detroit River, Mich
Anderson, S. C
Konnebaso, Me
Portage County, Ohio. .

.

Columbus, Ohio
nighland County, Ohio .

Southern Illinois

Weathersfleld, Conn . . .

.

Salem, N. C
Avix Plaiues River, 111 .

.

Willow Creek, Wis
Missouri
Southern Illinois
Ferry Landing, Va
Southern Illinois
Upper Wisconsin River.
Luoknow, Ontario
Weathersfield, Conn . .

.

m
Meadville, Pa
Western Mississippi . -

Saint Louis, Mo...
South of Highland, Can

ada.
Michipicoten, Lake
Superior.

Carlisle, Pa
Milton, Fla
Waukegan, 111

Nashville, Ga
(?)

Wood's HoU, Mass
Southern Pacific Rail-
road Survey.

Madrid, N.Y

When col-

lected.

May—, 1875

From whom received.

Dr.J.F.Hammond, U.S.A.
Prof. S. F. Baird

do
do

Rev. A. C. Barrv
Prof. S.F. Baird

do
Rev. A. C. Barry
Prof. S.F. Baird.

do
J. H. Richard
Prof. S.F. Baird

do
do

Prof. Williams
J. F. Thickston
Prof. S.F. Baird

do
do

Dr. C. B. R. Kenuerly
James Fairie
Prof. A.WincLell
Prof. S.F. Baird

do
Miss C. Paine
Prof. C. Girard
Prof. S.F. Baird
Prof. L. Lesquereux
Fred. Mather

1881

'isso'

'1885

C.Wright
J. T. Lineback
R. Kennicott
Rev. A. C.Barry
Dr.P.R.Hoy
K. Kennicott
H. W. Hensliaw
R. Kennicott

do
J. H. Gamier
C.Wright-..-.-
(?)

J. F. Thickston
Dr.P.R.Hoy
Dr. George Englemann.
C. Drexler

G. Barrister

.

Prof. S.F. Baird
S.T.Walker
James Milner
W.J.Taylor
(?) ;

U. S. Fish Commission
H. B. Mollhausen

Nature of
specimen.

Prof. S.F. Baird.

Alcoholic.
Do. 2
Do. ?
Do. cT

Do.
Do, 2
Do. ?
Do.
Do. cf

Do. ?
Do.
Do. ?
Do.
Do. d"

Do. ?
Do.
Dad"
Do.
Do.
Do. ?
Do.
Do. 9
Do. ?
Do. ?
Do. d"

Do. 9
Do.
Do.
Do. 9
Do.
Do.
Do.
Do.
Do.
Do. 9
Do. 9
Do.
Do. 9
Do.
Do.
Do.
Do. d
Do.
Do.
Do.
Do.

Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
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EANA CATESBIANA Shaw.*

Bona catesbiana Shaw, Gen. Zool., Ill, Amphibia (1802), 106, PI. xxviii; Le Conte,

Proceed. Ac. Phila. (1855), p. 423.

? nana hoans Lacep., Hist. Nat. Quad. Ovip. (1st ed. 1798 ?), ed. Deterville, i (1819),

270, 315.

Eana inpiens Harl. («eo Linuajus), Sillirn., Amer. Journ. Sci., x (1825), 62; /&.,

Journ.Ac.Nat. Sci., Phila., v (1827), 335; Ih., Med. & Phys. Res., 1835, 101,225;

(Lat.) Holb. N.Araei-. Herp., 1st ed., iii (1838), 81, Pi. (e.c), xv ; Ih., 2d ed., iv

(1842), 77, Pl.xviii; (L)Storer, Mass. Eept. (1839), 235
;
(L) Thompson, Nat. Hist.

Vt. (1841), 119 ; De Kay, N. Y. Zool., m (1842), 60, PI. xix, fig. 48 ; Cuvier, Eegne
Animal, il, 106; illustrated ed. D'Orb,, PI. xxxvii, fig. 2; Baird & Girard,

Eeptil., Captain Marcy (1853), 243.

Rana mug'iens Merrem, Tentameu Syst. Amph. (1820), 75; Graveuhorst, Del. Mus.
Vratisl.(1829),40; (Catesby) Dum. & Bibr., Erp. G6u., viii (1841), 370; Wagl.,

Syst., p. 203 ; Tschudi, Batr., p. 79.

Itana scajyularis Harl., Sillim., Amer. Journ. Sci., x (1825), 59 ; Ih., Journ. Ac. Nat. Sci.

Phila., V (1827), 338 ; Ih., Med. & Phys. Ecs. (1835), 103, 221.

Eana maxima americana aqnatica Catesby, Carol., ii, 1743, PI. —
, p. 72 (not Eana

mugiens, as quoted by Dum Si, Bibr.).

Bana consx^rsa Le Conte, Proceed. Ac. Phila., 1855, p. 425.

Fig. 108. Bana cateshiana. No. 11499; \.

Plates 50, fig. 3; 51, figs. 4-8; 55, figs. 6; 66; 67.
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Largest of all the Nort'i American species. Body very bulky aud

clumsy; legs thick and sliort. Jaws nearly, if not quite, as wide as

the leug'th of chord of upper jaw and wider than the longitudinal

axis of head; muzzle subtruncate; sides oblique. Kostrils oblique, a

little below the edge of the can thus nostralis, half way between the

tip of snout and anterior canthus of eye. Tympanum large, slightly

oval, longer diameter somewhat oblique, equal to the diameter of the

eye; granulated and slightly raised for the central two-thirds; smooth

exteriorly. Internal uares elliptical, transverse, wider apart than are

the external; their centers opposite a point about one-third from the eye

to the outer nostril ; a shallow groove extending to the rami of the jaw.

Vomerine teeth in two patches, with four or five teeth in each patch ; the

bases of these anteriorl^^ opposite the centers of the inner nostrils, aud

separated from each other by the same interval as from the nares.

Eustachiau tubes large, nearly- opposite the centers of tympanum.

Tongue elongated, broadest at the stem.

A fold of skin extends from the i)osterior canthus of the eye above

the tympanum, and curving round it proceeds directly downwanl to be-

hind the posterior extremity of the lowerjaw ; it then passes around the

insertiou of the fore-arm (distant about half the diameter orbit) and is

lost on the breast. This fold is only conspicuous to the lower end of

the tympanum ; it is accompauied all the way by a groove on its lower

edge, both being scarcely traceable beyond the point above mentioned,

except in very well preserved specimens. There are no other folds of

skin ; especially none on the side of the back. The skin above is slightly

shagreened by moderate asperities, which increase posteriorly. Beneath

smooth. The posterior faces of the buttocks rugose-granulated.

The third finger (the second from outside) is longest, then fourth,

first, and second. All are without any membrane or web. The tibia

is not quite half the length of body. The fourth toe is longest; the

third rather longer than the fifth ; then second aud first. All are cleft

(except as to membrane) nearly to the base of the metatarsals, deepest

along the first and fifth. The web fills up the entire interval, extend-

ing from tip to tip of the toes; the outlines nearly straight when out-

stretched.

The color above is olivaceous-brown, with darker blotches about half

the diameter of the eye distributed pretty uniformly; occasionally

in contact and confluent; the outlines obsolete or not clearly marked.

The buttocks are similarly marked, with the blotches nearly black. The
joints of the fore leg have each one or two bars or blotches; tliese are

more distinctly transverse on the hind legs, where there are three or

four on each joint. Membrane of hind foot finely mottled. The lower

parts, including groin, are silvery white, with similar coarse blotches

or mattlings of obscolescent brown, though not quite so much crowded
as above; this pattern pervades the whole inferior and interior faces of

body and limbs, leaving no portion unmarked. The tympanum is rather

darkest in the center.
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In the male the tympauum is uiuch larger than in the females, and
larger than the eye, extending to the posterior end of the jaw. In the
males the diameter of the tympanic disk is about 20'""\ reachiug 25'^ni

in large animals. In the female the diameter is abont ll°i™; but I have
observed a male with the diameter only 10™'" and a female with the
diameter as large as the average of males. Such cases are, however,
not very common. It may be observed here that the supposition, appar-
ently entertained by some writers, that the B. clamata possesses the
largest tympanic disk in the genus, is not correct, as it is as large in

the present species.

The largest specimen of this species in the National Museum is the
No. 10880, from South Carolina. Its dimensions are as follows :

Measurements Ko. 108SO. If.

Length of head and hody 190

Width of head at posterior edges tympanic disk 070

Length of head to i^osterior edges tympanic disk 065

Diameter of tympanic disk '. 025

Length of fore leg from axilla 091

Length of fore foot 040

Length of hind leg from groin 238

Length of tihia 074

Length of tarsus 041

Length of remainder of hind foot , 080

Total expanse of palmation 080 .

A large specimen from Pensacola has the head rather more elongated,

being longer than broad ; the tympauum normal. The palatine teeth

are in two patches, close together; the prominences of bone on which
they are situated are in contact at their bases ; the tongue broad, short,

and with long cornua. The skin is minutely shagreened above ; less so

beneath. The toes rather long. Body less blotched beneath, especially

on the abdomen.
Measurements.

Inches.

Totallength 4.40 1.00

Femur 2.10 .48

Tibia 1.90 .43

Tarsus 66 .15

Hind foot 2.16 .49

Inches.

Totalhiudleg 6.70 1.52

Arm from elbow 1. 80 .41

Chord of upper jaw 1.72 .39

Width of head 1.66 .33

Most speciuiens from Carlisle, Pa., agree in general characters with

the one described, although one has the skin more pustular, with the

upper parts of an obscure ferruginous color, obsoletely varied with oli-

vaceous. The head, too, is decidedly longer than broad. Another
specimen, 4 inches in the length of body, with broad head, has the up-

per parts olivaceous green, with quite small indistinct blotches of pur-

plish-brown, not very close to each other. Young specimens generally

are of this color, the blotches reduced to distinct black dots, scattered

uniformly over the back, and the lower parts yellowish anteriorly, with
very obsolete indications of the blotches. Tympanum very large. The
R. conspersa Le Conte was based on such a specimen.
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In the JSTortb, associated with specimens of tbe dark-blotcbed variety,

are others, some of considerable size, with tbe skiu quite smooth, and
not at all pustular. Broad head, above yellowish-green, without spots

or bands anywhere; beneath yellowishwbite; throat bright yellow.

Others again show blotches on the buttocks, then on the inside of tbe

legs, then elsewhere. It is impossible to draw out any constant char-

acters whereby to define anyone condition of marking; much depends
upon tbe locality.

The young specimens as a general rule have tbe bead narrower than

the adults, and it must be borne in mind that tbe tadpole sometimes

attains a very great size before any transformation is effected. The

poin at which this takes place doubtless affects tbe general propor-

tions.

Small specimens from Fort Smith, two and one-half inches long, are

similar to those from Carlisle, Pa. Skin pustular.

Rana cateshiana Shaw.

Catalo£;iie A-o. of
number. spec.

3532
^ 1

3513 1

3531 3

4835 1

3337 1

3321
3539 1

3510 1

3512 1

35U 1

3688 3

5917 1

3G91 1

8346 2

5508 1

3340 1

353i 3

3507 4

3533 3

3538 1

3711 1

3508 1

3687 1

3690 2

3338 1

3336 1

9392 2

9393 1

3331 3

3332 1

3529 1

3350 1

9409 1

12069 1

9475 1

3509 1

10880 1

9389 1

9259 1

11514 2
10346 1

11499 2
10099 1

14441 2

3335 12
3548 2

1

1

Locality.
When

ooUec ed.
From whom received.

Nature
of specimen.

Carlisle, Pa
Lancaster County, Pa .

Foxbursh, Pa
Brookville, Pa
Ked Eiver, Ark
Fort Smith, Ark
Prairie Mer Kouge, La
Saiut Louis, Mo
Eiceborou.^h, Ga
Eacine, Wis
Pensacola, Fla
Micanopy, Fla
Tarborough, N. C

Charleston, S. C
Sau Diego, Cal
Seneca flake, N. Y
Elizabethtown, N". Y
Westport, N. Y
Columbus, Ohio
Marietta, Ohio
Ely ria, Oliio
Mobile, Ala
Western Missouri
Goat Creek
Shawnee Village
Shawnee Mission
Monticello, Miss
Sibley Lake
Saint Louis, Mo
Tyree Springs, Tenn . .

.

Yellowstone River
New Orleans, La
Mount Car inel, 111

St. John's Eiver, Fla. .

.

Black Eiver, Elyria, Ohio
Oakley, S. C
Liberty County, Ga
Washington, D. C
(?) --.

Arlington, Va
{?).--^

Southhampton County,
Va.

Wytheville, Va
S. P. E. R. Survey
Southern Illinois
Franiingham, Mass
Montreal, D. C

May 29, 1875
Nov. —,1881

, — , 1874

1877

1879

1879

1885

Prof. S. F. Baird ,

do
Shaw
Dr. R. Haymond
Capt. E. B.Marcy,U. S. A.
Dr. B.F. Shuraaid
James Fairie
Dr. G. Engleniann
Prof. S. F. Baird

do
Dr R.W. Jeffrey
Dr. T.H.Bean ."^

J. L. Bridger

Prof. S. F. Baird
Lieut. B. Couch, U.S.A.

Prof. S. F. Baird
Prof. L. Losquereux ,

Prof. E. IS. Andrews
Prof S. F. Baird
Pilchodj^
Dr. P. R. Hoy
H. B.Mollba'usen

,

do
Dr. J. G. Cooxier
Miss Helen Teunison
W.S.Wood

do
Prof. R. Owen
Dr. F. V. Hayden
New Orleans Academy. .

.

L. M. Turner
G. Brown Goode
Prof S. F. Baird
F.W. Hayward
Maj. J. LeConte ,

Dr. T.H.Bean
(?)

Wi.liam Palmer
(0
L. Kumlien.

Col. M. McDonald
H. B.Mollbausen.
R. Kennnicot
S. F. Baird
.... do

Alchololic.
Do.
Do.
Do. d"

Do.cf
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do. cf
Do.
Do. P
Do.
Do.
Do.
Do.
Do. 5
Do,
Do.
Do. P
Do.
Do.
Do.
Do.
Dccf
Do.
Do.
Do.
Do.
Dccf
Do.
Do.
Do.
Do.
Do. ^(f
Do. cf

Do.
Do.
Do.
Do.
Do.
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This species prefers larger bodies of water, aud especially bauiits the

shores "where thickets aud underbrush make them iuaccessible. Its

voice is familiar to all dwellers in the country, having much the tone

of that of a bull, but with a better-defined enunciatiou. it may be im-

itated by uttering a bass "br'wum" several times in succession, with a

hoarse voice, in front of an empty cask or other reverberating cavity.

Familiar imitations of it are the words '^be drowned" or "more rum."

The voice is not uttered until the arrival of warm weather, and is con-

tinued during the evening throughout its continuance. It may be

heard for a distance of several miies.

Dr. J. H. Garnier* points out the relationship between this species

and the E. clamata and E. septentrionalis, in the following language:

"(1) They have no chant amour, or love notes, in spring. (2) They
retire early to hibernate with the first autumnal frost. (3) They live in

the water and lie in wait for their food, but do not hunt for it on land.

They poise the body on any floating weeds, lie on the bank or any bit

of stick or log that suits their purpose. (4) The tadpoles of E. cateshiana

and B.clamata require two years to mature, and the ' mink frog' {E. sep-

tcntrionalis) requires the same period. (5 and G) The foot is broader in

proportion than in the rest of the famil}^ (? genus), and the second toe

is proportionally stouter, a peculiarity emphatically distinct, which can

be seen at a glance. (7) When captured they sometimes utter a cry of

distress quite different from their ordinary croaking notes, and I have
often seen the bull-frog (E. cateshiana) 0})en his mouth and scream for

over a minute. (8) When they give their note it is always produced by
inflating the throat-pouch and suddenly expelling the air, whereas in E.
virescens, etc., there is a pouch near the angle of the jaws, on either side.

(0.) They are all tinged more or less with yellowish-green on the chin,

which soon shades towards the throat and breast, and the belly is M'hite,

or nearly so."

RANA MONTEZUMA Baird.
f

liana montezumw Baird, Proceed. Ac. Pbila., 1855, p. CI ; Girard, U. S. Mex. Bound.
Surv., Eeptiles., p. 27, PI. 36, fifj. 1-6; Broccbi, Miss. Sc. Mex. Batr., p. 14, PI.

IV, fig. 2.

The general form is rather squat aud heavy; in this respect re-

sembling the Northern buil-frog, or Eana cateshiana. Like it, it is with-

out any lateral ridge of the skin on the back, or if such be present, it is

interrupted and soon disappears. The head is depressed, the augles

all rounded, cauthus rostralis not distinct; the nostrils situated a little

below its highest part, about half-way between thee^e and tip of snout.

The top of the head is slightly convex between the eyes, without any
groove. There is a slight depression behind and below the exterior

nostrils, and which, proceeding backwards, becomes obsolete below

the anterior canthus of the orbit and then reappears below the middle

'American Naturalish, 1883, p. 948. t Plate 51, fig. 12.
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of the eye, whence it passes along the upper edge of the maxilUxry

boue as a well-defined groove extending beneath the tympanum.
There is no fold of skin passing over and behind the tympanum, as

in B. cateshiana. The tympanum is moderate, subelliptical, with the

longest diameter longitudinal, the center above the angle of the mouth,

its anterior edge reaching within one-third of a diameter of the eye

from the eye. The rim is well defined, being slightly raised above the

level of the tympanum itself, which is nearly smooth, exhibiting only

a slight granulation in the center. The tongue is broad, short, subor-

FiG. 109. liana montezumce. Valley of Mexico
; |.

bicular, and with the cornua distant and quite small; it is free on

the sides and behind for two-thirds its length. The internal nares

are small, transverse, exteriorly produced into a groove extending some-

what obliquely backwards to the edge of the maxillary bones ; their

centers nearer the anterior canthus orbitalis than to the exterior nos-

trils. The vomerine teeth are situated on two protuberances, which are

inclined backwards at an acute angle, and placed with their anterior

bases in a line with the anterior edges of the internal nares ; the teeth

themselves are few in number, minute, and range obliquely on the pos-

terior portion of the crest of the protuberances. The- teeth on the edge

of the upper jaw are well developed, and extend to the inner edge of the

angle of the mouth. The Eustachian openings are large, and at least

twice the diameter of the choante. An external vocal vesicle of con-

siderable size is seen on each side at the angle of the jaws, as large as a

very large pea after being contracted by alcohol.

As already stated, there are two distinct ridges of skin, one on each

side the back, commencing above the tympanum. They are frequently

interrupted, and do not reach the groin. The upper i)arts are gener-

ally smooth, but with warts on the sides of the body, where they

are iiattened at top; occasional warts are scattered over the back,
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thougli Dot promiuent, but sinootbed over. The buttocks are appar-

eutly smoother thau commou, the usual granulation being scarcely

discernible. The under parts are entirely smooth.

The fingers are all free and of rather unusual length, and taper sud-

denly from the swollen base. The third is longest, the fir.-t and fourth

nearly equal, though the latter is rather longer. The fourth toe is long-

est, fifth and third rather shorter. All the terminal phalanges are curved

downwards and taper to rather an acute tip; the web is more cnt out

on the inner edges of the toes than on the outer ; on the latter it extends

to a little beyond the middle of the last phalange ; on the former scarcely

beyond the last joint; it is everywhere decidedly concave when stretched.

The cuneiform tubercle is small, and there is a slight membrane extend-

ing from it along the inner edge of the foot.

The general color above is of a purplish-brown, beneath grayish-white

or ash, everywhere minutely blotched or vermiculated with spots and

sinuations of lighter; sometimes more in irregular spots, sometimes

more in vermiculations. Beneath, these light spots are obsolete towards

the chin, but they are very distinct on the side about the groin, and on

the thighs anteriorly", posteriorly, and inferiorly, where they are larger

than their interspaces. In the tj^pical and best specimen the ground-

color of the entire limbs is purplish-brown, rather lighter beneath and

internally, with the lighter spots scattered everywhere, and very obso-

lete indications of transverse bars above. This appears to be a male.

A female still larger than the specimen upon which the description

has been based is more squat in appearance, with the warts more

distinct on the side and back, but with little or no granulation on the

buttocks. The colors are much the same, except that the lower parts

are lighter, the interior faces of the hind legs especially, which are

yellowish-gray, with the light blotches very obsolete. Tiie light spots

in the groin are of a pink color, which may be the general hue of the

spots. Length of body, 3.60 inches.

We have thus described one extreme of coloration. The other is quite

different. Here the upper parts and sides are covered with very dark

brown blotches, each with a lighter areola; the blotches average about

two-thirds the size of the tympanum. Some of the blotches on the back

are considerably elongated; those on the sides smaller. The ground-

color is of a light olivaceous-brown, with a general and uniform mottling

of lighter, as already described. The inferior parts are lighter, with the

blotches more obsolete. The fore limbs with several obsolete dark

blotches, the hinder with three or four transverse bars on each division;

those on the thigh very short. Body 2.44 inches long.

Specimens are found in every stage of coloration between these ex-

tremes. Sometimes the blotches and bars are barely perceptible when
the skin is wet, and again they are more distinct or not at all visible.

The smaller specimens are usaally the most blotched, the color becom-

ing more uniform with increasing size. Paring life the dorsal spots
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may become a grass-greeu. lu most specimens the obliffiiity of tlie

lialatiue protuberances is less than described.

The areolated varieties bear some resemblance to B. cocolata, Baird

and Girard, but may be distinguished by the white spots on the darker

ground of the under and inner surfaces, the more fully webbed toes, the

shorter limbs, etc. Both have the lateral vocal vesciles. li. arcolata

has a decided lateral fold.

Male.

luolics. Inches.

Total length 3. 20 1. 00

Thigh 1.40 .44

Tarsus 70 .22

Hindfoot 1.64 .51

Fore-arm, from elbow 1. 70 .53

Hand 74 .23

Hind leg (stretched) 4.84 1.51

Length of head 1.08 .34

Width 1.08 .34

Length of eyelid 30 .09

City of Mexico—twelve sioecimeus, Maj. W. Eich; six specimens, E.

D. Cope.

This species is common in the valley of Mexico, where it is used as

food. The unspotted brown variety is found near Guanajuato; Dr. A.

Duges.
RANA TEMPORARIA Linn.

Bana tempovaria, part., L. Syst. Nat., ed. 12, p. 357.

liana muia Laur., Syn. Rept., p. 30.

Eana Icwporarla Schneider, Hist. Amph., i, p. 113; Latr., Sal,, p. 37, and Rept. ii, p.

150; Shaw, ZooL, iii, p. 97 ; Daud., Rain., p. 46, PI. 15, and Reptil., viii, p. 94;

Merrem, Tent., p. 175; Penn., Brit. ZooL, in, p. 9; Jenyus, Brit. Vert., p. 300;

Bouap., Faun. Ital. ; Schinz, Faun. Helv., p. 143; Tschudi, Batr., p. 79; Bell,

Brit. Reptil., p. 84 ; Dum. & Bibr., p. 359 ; Koch, Ber. Scnck. Ges. (1 872), p. 135;

Fatio, Vert. Suisse, in, p. 321; Do Betta, Faun. Ital. Rett. Auf., p. 64; Lessona,

Atti Ac. Llucei, Mem. CI. Sc. Fis., i, p. 1068, PI. ii ; Boulenger, Cat. Batr. Sal.

Brit. Mus., ed. ii, 1832, p. 44.

Eanallaviveutris Millet, Faun. Maine et Loire, ii, p. 663.

Ihina criiciita Pallas, Zoogr. Ross. As., p. 12.

Eana aJpi >ialUsso, Hist. Nat. Eur. Mer., in, p. 93 ; Bonap., I. c.

Eana scotica Bell, J. c, p. 102.

Eana plati/rrMnus Steeustr., Amtl. Ber., 24, Vers. Kiel, p. 131.

i?ana/(tsc« De risle, Ann. Sc. Nat.,ser. 5,xvii, 1873; Leydig, An. Batr., p. 110; Bou-

lenger, Bull. Soc. Zool. France, 1S79, p. 164; Heron Royer, Bull. Ac. Belg. (3), i,

No. 2, p. 139.

Eana iemporaria Yav. plahjyrkina Schroib., llerp. Eur., p. 125; Giiuth., Cat., p. 16;

Rosel, Hist. Ran., p. 1, Pis. 1-8.

Eana dijhowslcii Giinth., Ann. & Mag. N. H., 1876, xvii, p. 337.

Vomerine teeth in two small oblique groups, extending beyond the

hinder edge of the choamie. Head moderate
5
snout short, blunt; in-

terorbital space as broad as the upper eyelid; tympanum distinct, two-

thirds the diameter of the eye. Fingers moderate, first extending be-

yond second ; toes at least two thirds webbed ; subarticular tuber-

cles of fingers and toes moderate; inner metatarsal tubercle small, ob-

tuse; outer tubercle none or scarcely distinct. The hind limb being

carried forward along the body, the tibiotarsal articulation reaches
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hardly the tip of the suout. A moderately prominent glandular lateral

fold. Upper parts grayish or brown, more or less spotted with dark

brown or black ; a more or less intense dark temporal spot ; a light line

from below the eye to the extremity of the temporal spot ; sides of

body largely spotted ; limbs transversely barred; beneath more or less

spotted. Male with two internal vocal sacs.

The above synonymy and description are taken from Bonlenger, to

whom we are indebted for the most complete studies of the European

species of Rana.

The typical form of this species is distributed over northern and tem-

l^erate Asia and Europe, but a subspecies is common in the western

regions of North America. This has been called Bana pretiosa by

Messrs. Baird and Girard. It differs from the Old World form as follows:

Head from three and five-tenths to four times in length ; temj)oral spot more distinct;

li. t. temporaria.

Head from three to three and five-tenths times in length ; temporal spot loss dis-

tinct B. t. preliosa.

Rana temporaria pretiosa Bd, & Gird.*

Eana pretiosa Baird. & Girard. Proceed. Ac. Phila. , 1853, j). 378; Baird, Proceed. Ac.

Phila., 185.''), p. 378; Girard. U. S. Expl. Exped., Herp., p. 20, PI. 2, figs. 13-18;

Cooper, U. S. Espl. Surv., xii., part ii. p. 304; Bonlenger, Bull Soc. ZooL Fr.

1880, p. 208; Cope, Proceed. Ac. Phila., 1883, pp. 20, 33; American Naturalist, 1879,

p. 435.

The form is rather stout and the head is not so small as in the typical

jR. temporaria. The heel of the extended hind leg reaches to the poste-

rior border of the orbit, or from that point to the anterior border. The
inner cuneiform tubercle is small and obtuse, and there is a small ex-

ternal one. The following description is taken from a female:

Body stout, depressed, in shape much like B. cateshiana. Head ob-

tuse, rounded, and subtruncate. Head broader than long. Canthus

rostralis not distinct. External nostrils small, circular, nearer the snout

than the eyes ; a shallow groove behind them with a minute papilla, as

in most frogs. Head flat between the eyes ; sides oblique ; facial exca-

vation very shallow. Eyes small, contained a little more- than three

times in the chord of the commissure and three and one-half in that of

the lower jaw, one and one-half diameters from the tip. Tympanum
very small (in small specimens quite indistinct), scarcely two-thirds the

size of the eye, and distant from it by nearly a diameter. Tongue very

large and tleshy, free behind for half its length. Inner nares narrow,

elongated in one specimen to aniere slit. Vomerine teeth in two small

oblique patches, approacliing behind, but separated by an interval equal

to that between the anterior extremity and the inner nares. This ante-

rior extremity is on a line with or rather posterior to the hinder border of

the inner nares.

Skin everywhere thick and leathery, minutely pitted; on the sides

and posterior part of the body with external surfaces of hind legs, pus-

" Plate 49, fig. 12.
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tulated with small asperities, seen even on the interior digital mem-
brane. Those on the hattocks seem to replace the usual granulation, of

which no traces are visible. Many of these latter pustules ou the but-

tocks appear to consist of glands, as their open mouths are visible in

the largest specimen on the inferior surface.

The third finger is longest, then the fourth
; the first longer than the

second. The femur is shorter than the tibia, and both shorter than the

foot ; they are not quite half the length of the body. The fifth and third

toes are equalj the foot well webbed. The terminal jointof the fourth toe

is entirely free; the web extends from the tip of the outer toe to nearly

the second articulation of the next, running up to the first articulation,

and again on the other side in a similar manner, narrowing to the tips

of the third, second, -and first toes on the exterior sides, and on the in-

ner, starting from the first articulation. The inner edge of the foot is

narrowly margined. The cuneiform process is elongated and diminu-

tive, with a small tubercle opposite it on the sole, the whole of which is

covered by asperities. Inner roe not one-third total length of foot.

There is a broad depressed ridge extending from the eye on each side

nearly to the flanks, becoming indistiDct posteriorly ; in some specimens

perceptible at any point. No other ridges are visible, except a slight

glandiform prolongation of the upper jaw, extending over the arm, and
interrupted opposite the end of the jaw and above the shoulder by the

groove passing behind the tympanum.
General color, above dull yellowish-brown (dead leaf), darker on the

sides. A number of circular brown blotches on the back between the

ridges, which themselves are rather brighter than the rest of the ground-

color, and not invaded by the blotches. In some these blotches are

very few in number, and in none are they in any definite serial arrange-

ments or areolated. The outer surfaces of the limbs are blotched

transversely; a dull yellowish line along the upper jaw, distinct only

under the eye, narrowing behind, and terminating above the arm ; in

young specimens an indication of a dark area back of the eyes and
including the tympanum, somewhat as in B. sylvatica. Under parts

yellowish-white, obsoletely marbled with brown. In life the groin and
posterior parts of the abdomen, with the adjacent parts of the thighs,

are salmon-color. I took a specimen at Salt Lake City, Utah, which
has no trace of dermal folds, and a smooth skin. Sides and above uni-

form dusky ; thighs below and posterior part of abdomen red.

This is the characteristic Eana of the northwestern interior, being
accompanied by Bufo columbiensis and Bascanium vetustum. In life the

posterior part of the abdomen, with the inferior faces of the thighs, are

of a bright salmon red. I obtained it the entire length of the valley of

the Warner Lakes, but not at Fort Bidwell. I have found it to range
as far as the eastern foot of the Rocky Mountains in Montana;* and

*Americaii Naturalist, 1879, p. 435.

1951— Bull. 34 JS
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the specimens assigned by me * to Bana septen triotialis, from the Yellow-

stone Basin, may be the variety described above from Salt Lake City.

I do not now have them before me for decision.

The habits of the Eana pretiosa are entirely aquatic.

6
/ / 2

Fig. 110. Bana temporaria pretiosa.

Female.

Inches.

Totallength 2.74 1.00

Fore-arm from stoulder 1. 46 .53

From elbow 1.18 .43

Femur 1.24 .45

Tibia 1.32 .48

Tarsus 72 .26

Hindfoot 1.52 .55

No. 5973. Oregon

;

Inches.

Inner toe from tarsus

Hind leg 4

Chord of jaw.

.

Width of head

.

Length of eye.

Tympanum

54 .19

46 1. 63

91 .33

92 .33

26 .09

18 .07

Bana temporaria pretiosa Baird.

Catalogue No. of
number. spec.

5973 1

8683 7

8687 4
11409 4
8685 3

3437 2
3360 1

3306 1

8679 1

9401 2
4824 1

3378
1

11937
1

11503
11939 ]

6
11513 5

11521 4
11531 1

14498 5

10919 4
30921 2
10923 10
10924 11
10925 2
14499 1

Locality.

Camp Morgie, Oregon .

.

Southern California
Nevada
Puget Sound, Oregon . .

.

Lake Tahoe, Nevada. ..

Red River of North
Klamath Lake, Oregon. .

Santa Barbara, Cal
Puget Sound, Oregon . .

.

St. Catherine's, Cauada .

North of River Nitz,
Oregon.

Upper Firehole Basin,
Yellowstone Park.

Fort Ellis, Mont
Upper Firehole Basin,
Yellowstone Park.

Des Chutes River, Oreg
Crooked River, Oreg
Mountains near Fort
Klamath, Oreg.

Fort Walla Walla, Wash.

do ...

do ...

do ...

do...,
, do ...

California

When col-

lected.

1875
Oct. -.1875

Oct.—,1876

1875

1872
1878
1878

1873

1881
1881
1881
1881
1881

From whom received.

C. B. Kennerly
H. W. Henshaw

do
U.S. Expl. Exped
H. W. Henshaw
R. Kennicott
Dr. C. G. Newberry. .

.

Dr. A. L. Heerman . ..

H. W. Henshaw . . ...

Dr. C. B. R. Kennerly.
Dr. D. W.Beadle.-.'..
Dr. George Suckley ..

C.Hart Merriam

W.B.Piatt
C.flart Merriam.

H. W. Henshaw ..

do
do.....

Capt. Charles Bendire, U.
S. Army.

do
do
do
do..
do

Dr. J. G. Cooper

Nature of
specimen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do-

Do.

Do.
Do.

Do.
Do.
Do.

Do.

Do.
Do.
Do.
Do.
Do.
Do.

Annual Keport U. S. Geol. Survey Terrs., 1871, p. 469.
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RANA CANTABEIGENSIS Baml.

Proceed. Ac. Pliila., 1854, p. 62; Boulenger, Bull. .Soc. Zool. France,

1880, p. 209 ; do. Cat. Batr. Sal. Brit. Mus., 1882, p. 45.

Bana sylvatica De Kay, N. Y. Fann, iii, p. 64, PI. 21, 22; Boulenger, Bull.

Soc. Zool. France, 1879, p. 174.

Eana temporaria, var. silvatica pt., Giiutli., Cat. Brit. Mus., 1868, p. 17.

Bana iemporaria cantahrigensis Cope, Check-List N. Amer. Batr. Reptil., 1875, p. 32.

This species differs more widely from the B. temporaria thau does th©

B. pretiosa, so much so, that I now follow Professor Baird and Mr. Bou-

lenger in maintaining it as a distinct species. As usual with the species

of their genus, it presents such variations as to render the common
origin of all these forms certain. Thus in four specimens from Lake
Alloknagik, Alaska, the web of the hind foot is as fully developed in

the B. temporaria pretiosa, only two phalanges of the fourth toe being

free. Associated with them was a specimen of the variety B. can-

tahrigensis evittata. In the specimen (Ko. 5169) from Puget Sound,

Washington, the posterior leg is remarkably elongate, reaching the

end of the muzzle, so as to approach nearly to the B. silvatica.

Two distinct subspecies and a variety of the Bana cantahrigensis are

known to me, which differ as follows:

Only two phalanges free ; no longitudinal stripes on back or tibia B. c. latiremis.

Three phalanges free ; no longitudinal strips on back or on tibia B. c. evittata.

Three phalanges free ; a median dorsal and an anterior tibial light stripe

B. c. cantahridgensis..

Bana cantahrigensis latiremis Cope.

Proceedings American Philos. Society, 1886, j). 520.

Muzzle rather obtuse, more so than in the typical B. cantahridgensis^

and widened posteriorly; its length at the posterior edges of the tym-

pana entering the length of the head and body three and a half times.

The tympanic drum is very distinct, and its long diameter enters that

of the eye two-thirds of a time. The nostrils are equidistant between

the orbit and the end of the muzzle, and look upwards. The skin is

quite smooth everywhere, with a dosolateral fold which is easily obliter-

ated by immersion in alcohol. The heel of the extended hind leg reaches

to the middle of the eye; the second toe reaches nearly to the apex of

the knee. The palmation is remarkably wide, leaving but one free

phalange on all the digits except the fourth, where two are free. The
internal cuneiform tubercle is quite prominent, with an obtuse convex

edge. There is no external tubercle. The internal finger (index) is

short and stout, and is very little or not at all longer than the second

(third) finger.

Color above, light brownish-gray ; below, white. There are more or

less numerous black spots on the sides, which incline to fuse more or

less imperfectly into a longitudinal band along the dorsolateral dermal
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fold. There are iu some specimeDS a few small black marks on the back

between the lateral folds. A dark line along the canthus rostralis.

The black '' ear-patch" is reduced to a black line, which passes from

the eye over and posterior to the tympanic disk, and ceases opposite

the inferior border of the latter.

Fig. 111. Jtana cantabrigensis latiremis. No. 13723, Alaska; \.

Measurements of No. 13723.
M.

Length of head aud body 052

Width of head at posterior edge of tympana 019

Length of head to posterior edge of tympana 015

Length of fore limb - - . 022

Length of fore foot Oil

Length of hind limh to groin 071

Length of tibia 020

Length of tarsus 012

Length of remainder of foot 025

Bana cantabrigensis latiremis.

Catalogue
number. spec.

Locality.
When

collected.
From whom received.

Nature of
specimen.

13723 1

1

1
1

Lake Alloknagik,
Alaska.

do

, 1882

....do

C.L.McKay Alcoholic.

13724 do Do.
13725 do ....do do. Do.
13726 do do do Do.

Bana cantabrigensis cantabrigensis Baird.*

Muzzle flat and rather acuminate, giving the head a tapering appear-

ance, its length entering that of the head and body three and a half

times. Tympanum half the diameter of the eye. Nostril equidistant

between orbit and end of muzzle. A dorsolateral glandular dermal fold

;

the skin between them smooth, on the sides sparsely tubercular; first

finger longer than second. Heel to middle of orbit; a glandular rib

on the inner edge of the tarsus; webs of toes short; inner cunei-

form tubercle prominent and obtuse-edged ; a minute external tubercle.

The coloration of the typical form is as follows

:

General appearance of B. sylvatica : Above, yellowish-brown ; a dark

vitta through the eye, margined below by whitish ; lateral fold of skin

light colored, as is also a median dorsal line extending from the snout

to the anus; a narrow light line along the posterior faces of the thigh

*Phite5l, tig. 13.
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and leg; the sides are frequently black-spotted, sometimes only mar-

bled with brown ; the spots are sometimes fused into a line on the ex-

ternal side of the dorsolateral dermal fold ; the femora and tibiae are

indistinctly cross-banded, the pale line on the latter always interrupting

the bands; upper lip, dark-edged; lower lip, dark-edged, with light-

colored interruptions ; a brown band on front of humerus ; throat and
thorax marbled with light brown; posterior face of femur light brown,

marbled with darker brown.

Fig. 110. Rana cantabrigensis cantabrigensis. No. 5925. Fort Simpson; {.

Measurements of Xo. 9383.
If.

Length of head and body 050

Width of head at posterior margins of tympana 017

Length of head to xooster lor margins of tympana 014

Length of fore limb 024

Length of fore foot Oil

Length of hind limb to groin 072

Length of tibia 022

Length of tarsus 012

Length of remainder of foot 024

The form evittata is probably only a color variety, as it displays

no peculiarity other than that of color, referred to in the analytical

table given above. It is also found at several localities mingled with

the typical form, though this is not always the case. Judging from the

collection in the National Museum, it is as abundant as the typical

variety.
Rana cantahrigensis cantabrigensis Baird.

Catalogue
number.

No. of
spec.

Locality.
When

collected.
From whom received.

Nature of
specimen.

3457 4
5

5
6
13
5

38
17
2
1

1

1

1

14
1

1

4

Dr.P.B. Hoy
3458 Lake Winibigoshish

Minn.
James Bay, B. America

B.F.Odell Do.

5386 C.Drexler Do.
5924 Do
5937 James Bay, B.America. C.Drexler Do.
3456 R. Kennicott

do
Do

5919 Do.
3454 North Red Kivtr do Do.
5145 do do Do
5925 Fort Simpson do Do.

14496 Alaska E.W.Nelson Do.
14109 Clark County, 1\\

Southern Alaska
Aug. 1879

1885
E.G. Hodge Lo.

14072

9383

Lieut. George M. Stoney,
U. S. N.

E. Kennicott
(?)

iJr. Robert Bell

Do.

Do.
9384. Athabasca K Do

11515 M. of Nelson R., Hud-
son's Bay.

Fort Yukon, Alaska ..

Do.

14497 1879 L. M. Turner Do.
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Harm eantabrigensis evitiata Cope.

Catalogue No. of
number. spec.

5365 2
9385 . 2
5922 2
5366 2

5364 3
5929 1

14495 1

6505 1

5169 7
13727 1

Locality.

Moose River, B. America
St. Catharine's, Canada .

Moose Island, B.America
Moose River, B. America
Welthy River
Bvitisli America
Nulato River, Alaska...
Big Island, Great Slave
Lake.

Puget Sound
Lalie Alloknagik,
Alaska.

"When
collected.

From whom received.

C. Drexler
Dr. D. W. Beadle
C. Drexler

do
R. Kennicott . ...

do
W. H. Dall
John Reid

IJ. S.Expl. Exped ..

C.L. McKay

Nature of
specimen.

Alcoholic.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.

RANA AGILIS Thomas.*

Bana temjporaria Millet, Faune Maine et Loire, ii, p. 664.

Eana agilis Hhom&s,, Ann. So. Nat., s6r. 4, iv. p. 365, PI. 7; Fatio, Rev. Mag. Zool.,

s€r. 2, XIV, p. 81, Pis. 6 and 7, and Vert. Suisse, in. p. 333 ; De Flsle. Ann, Sci.

Nat., s6r. 5, xvii; De Betta, Faun. Ital., Rett. Auf. p. 65; Lataste, Herp. Gir.

p. 233; Leydig, An. Batr., p. 143; Lessoua, Atti Ac. Lincei, Mem. CI. Sc— fis.

I, p. 1074, P 1. iii; Bouleuger Bull. Soc. Zool. France, 1879, p. 183; Catal. Batr,

Sal. Brit. Mus., ed. ii, 1882, p. 46.

Bana temporaria var. arvalis, pt., Giiuth, Cat., p. 16.

Bana gracilis Fatio, Rev. Mag. Zool. s6r. 2, xiv, p. 81.

Bana iemporaria var. agilis Schreib, Herp. Eur., p. 125.

Yomerine teetli in two oblique oval groups, extending beyond the

hinder edge of the choanse. Head depressed; snout rather elongate,

subacuminate; interorbital space narrower than the upper eyelid;

tympanum very nearly as large as the eye; close to it. Fingers moder-

ate, first extending beyond second; toes at least two-thirds webbed;
subarticular tubercles of fingers and toes much developed ; inner meta-

tarsal tubercle rounded, blunt, rather strong; a small outer tubercle.

A narrow glandular lateral fold. Above grayish-brown, dark-spotted;

a very dark temporal spot; a light lice on the lip from the tip of the

snout to the extremity of the temporal spot ; hind limbs regularly cross-

barred; beneath immaculate. Male without vocal sacks. (Boulenger.)

France, Switzerland, North Italy, Greece.

Like the Bana temporaria, this species has its representative on the

western coast of North America, which differs from it in some minor

characters. This form has been named Bana, aurora by Baird and
Girard, and I regard it as a subspecies of the B. agilis. The two
forms differ only in coloration, as follows:

Black ear-patch well defined ; dorsal spots distinct, comparatively large ; hind limbs

with distinct cross-bars B. a. agilis.

Ear-patch not dark-colored nor well defined ; dorsal spots usually minute, or wanting
ing; cross-bars of hind limbs verv indistinct B. a. aurora.

Plate 75, fig. 20.
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Bana agilis aurora Bd. Gird.

Eana aurora. Bd. & Gird. Proceed. Ac. Nat. Sci., Phila.

Body depressed, elongated ; limbs elongated and well developed ; head

broad, acute, rouuded anteriorlj^; nostrils elongated, situated below

the crest of the cauthus rostralis, half-way below the eye and tip of

snout; eye moderate, contained three times in the chord of the commis-

sure, situated two-thirds of its diameter from the rictus ; tympanum
small, but little more than half the diameter of the eye. Inner nares

rather elongated transversely. The vomerine teeth very few in each

patch; the patches quite small, somewhat elliptical, and inclined back-

wards, where they are separated by an interval a little less than that

between the anterior extremities and nares ; these extremities are in

a line with the centers of the nares, but the teeth are on the posterior

margins ; tbe protuberances are decidedly posterior to the nares.

Tongue small, narrow. Eustachian openings large.

The skin is everywhere free from asperities, but not smooth, and on

an attentive examination is seen to be minutely pitted all over, and
with coarser indentation on the upper surfaces of the limbs, the sides

of the face, and along the dorsal fold, which appears quite porous. The
buttocks are much granulated, ti character which appears to extend a

little on the abdomen and sides. A broad depressed fold of skin extends

from the eye to the hind legs. This is distinctly perforated or porous

throughout its extent. There are no intermediate ridges ; a glandular

prolongation of upper jaw to the arm, interrupted at the posterior ex-

tremity of the jaw ; limbs very slender and much elongated ; hand
longer than the fore-arm ; fingers all long; third longest, fourth next in

size, then first and second. Femur rather less and tibia more than half

the length of the body ; hind foot and tibia about equal ; foot not very

broad. Fourth toe much the longest, and with the last two joints en-

tirely free, as are the terminal joints of all the toes. The third joint

of the longest toe has a very slight margin, diminishing to the second
articulation, and the inner sides of the third and second toes are

scarcely, if at all, margined. Cuneiform process small, soft; no other

tubercles on the sole, and scarcely any indications of any under the

joints.

Color when living greenish-yellow above, with golden reflections,

maculated with black; sides of abdomen and hind legs reddish-orange;

beneath dull yellowish-green, maculated; digital membrane purplish-

violet.

In alcohol.—Above yellowish-gray, brightest anteriorly. A few scat-

tered indistinct blotches on the upper parts and sides and scattered

black dots on the head, above the eyes, on the snout, and along the

dorsal ridge. Beneath yellowish, with obsolete small blotches some-

what marmorated anteriorly. The mottling is visible on the inner faces
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of liinbs. Faint traces of two or three transverse fasciae on the thigh

and leg. An obscure indication of a dark area about the tympanum
somewhat as in B. sylvatica, and an interrujpted dark line from eye to

nostril. The side of head anterior to the eye is yellowish or greenish-

yellow, finely mottled, narrowing beneath the center of the eye into a

somewhat distinct line, which passes backwards over the maxillary fold

of skin. In large specimens this line is indistinct, and in none is it

traceable anterior to the middle of the eye.

In small specimens from Columbia Eiver, apparently belonging to

this species, the triangular dark area behind the eye, including tym-

panum, is more distinct, and beneath it is a yellow line commencing be-

low the eye and reaching back to anus. The buttocks are brown, with

small light or gray-colored spots.

2 \. 117
Fig. H3. Eana agilis aurora. No. 3877. Astoria, Oregon ;

i.

Total ....

Arm
Fore-arm

.

Hand
Femur ...

Tibia ....

Tarsus ...

Inches.

. 2.96

. 1.90

. .66
. .76
. 1.44
- 1.54
,. .84

Inches.

Foot 1.57 .53
Shortesttoe 52 .17
Leg 5.04 1.70
Cbordof jaw 1.06 . 3&
Width 1.03 .35
Eye 32 .11
Tympanum .22 .07'

Bana agilis aurora Bd. Gird.

Catalogue
number.

No. of
spec.

3362
3371

2
8

9467
3374
9420
9421
3345
3377

1

6
1

1

4
2

11711 4

3369
2628

1

1

Locality.

San Francisco, Cal.
Columbia River

Puget Sound, Wash. Ter
Pelaluma, Cal
Puget Sound, Wash. Ter

do
Shoalwater Bay, Wash .

.

Astoria, Oregon

Puget Sound, Wash

Monterey, Cal
Fort Umpqua, Oregon

.

When col-

lected.
From whom received.

Major Le Conte
U. S. Exploring Expedi-

tion.

Dr. C. B. R. Kennerly...
E.Samuels
Dr. C. B. R. Kennerly...

do ....

Dr. J. G. Cooper
Lieut. W. P. Trowbridge,
U. S. Army.

U. S. Exploring Expedi-
tion.

A. S. Taylor
Dr. Vollum

Nature of
specimen.

Alcoholic.
Do.

Do.
Do.
Do.
Do.
Do.
Do.

Alcoh olia
types.

Alcoholic.
Do.
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RANA DRAYTONI Bd. & Gird.

Bona draytoni Bd. & Gird., Proceed. Ac. Pbila. (1862), p. 174; Girard, U. S. Expl. Ex-

pedi., Herp., p. 23, Pi. ii, tigs. 19-24.

Bana Jeconiei Bd. & Gird., Proceed. Ac. Phila. (1853), p. 301, Giinth., Cat., p. 15;

Brocchi, Bull. Soc. Philom., (F.) i, p. 179, and Miss. Sc. Mex., Batr., p. 14, PL
IV, f. 1.

Bana nigricans, Hallow., Proceed. Ac. Phila. (1854), p. 96; Boulenger, Bull. Soc. Zool.

Fr. (1880), p. 207; Brocchi, Miss. Sc. Mex., Batr., p. 15, PI. iv, fig. 3.

Bana longipes, Hallow., U. S. Expl. Surv., x (1859), iv Zool., p. 20, PI. x, fig. 1.

Epirhexis longipes Yarrow, Check List and Catal. of Spec, of N. Amer. Reptiles, Batr.^

(1883), p. 176. Not of Baird & Cope.

S]). ch.—Body stout. Head broader than long. Eye large; con-

tained two and a half times in chord of jaw, and distant one-half time

its diameter from the rictus. Tympanum three-fourths leugth of eye-

fissure. Body with tubercles above, each with a pore ; without decided

asperities. A glandular fold along upper jaw and a broad depressed

ridge on each side of back. Fem ur and tibia nearly equal, about half

the length of body, shorter than hind foot. Hind foot well webbed
j

terminal joints free, as are second joints of second, third, and fourth

toes on inner edges. Above yellowish-olive, with blotches of darker,

interpersed with dark dots. Inferior and inner surfaces greenish- white,

everywhere obsoletely blotched finely with darker.

There are two subspecies of the Bana draytoni, which inhabit differ-

ent zoological subregions. They diifer as follows

:

Hind foot two and a half times the length of the head; skin above tubercular ; a

dark ear-patch ; larger B, d. drayioni.

Hind foot twice length of head; skin above smooth; no dark ear-patch; size

smaller B. d. onca^

Bana draytoni draytoni Bd. & Gird.*

Body stout and heavy. Limbs massive and well developed. Head
rather broader than long. Nostrils moderate, with the usual papilla

behind, situated nearer the snout than the eye. A triangular exca-

vation in front of eye, extended backwards under the eye. Eye large,

contained two and one half times in chord of commissure, one-half

of its diameter from rictus. Tympanum small, indistinct, transversely

elongated; rather more than half the length of eye (its shortest diameter

about equal to half this length). A glandular fold or ridge on the back-

ward prolongation of the jaw, interrupted at rictus. Inner nostrils

elliptical. Vomerine teeth in two series, obtuse-angled behind, where
they are separated by an interval less than their distance anteriorly

from nostrils, the ridges ranging with the centers of the uares, and the

teeth on a line with their posterior margin. Tongue not large.

Skin thick and leathery (apparently the case in most frogs from the

Pacific coast) ; above it is uniformly covered with depressed and soft-

ened tubercles, each tubercle with a distinct pore, sometimes with a^

'Phite 51, fig. 11.
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smaller one in it, especially on the back. Fore legs sligbtly tubercular

only. Buttocks granulated ; the granules depressed (not tubercular).

On each side a broad depressed ridge of skin, not very distinct at first

sight, extending front the eye over tympanum in a line slightly convex

above to near the groin, where it is interrupted, and then takes a sud-

den bend upwards, over the leg, towards the anus, ceasing about ojp-

posite the articulation. This ridge is sometimes only traceable by the

cribriform pores, which are crowded in it for its whole length ; no branch

visible back of the tympanum. A glandular fold, as already described,

back from the jaw. Tibia about half the length of the bodyj a little,

longer than the femur and shorter than hind foot; third finger longest

;

then fourth ; second rather shortest; first much swollen at the base. Ter-

minal joints of toes nearly Iree from web, especially on the inner edge,

which is the case with the inner edges of the second joints of the second,

third, and fourth toes. The membrane extends along the outer edge

of second joint of fourth toe for a short distance. Cuneiform process

moderate, with a small tubercle opposite it on the sole. Bounded tuber-

cles beneath all the articulations, except the terminal. Tips of all the

fingers and toes somewhat knobbed.

Color above yellowish-olive, with obsolete subcircular indistinct

blotches of darker, interspersed with dark dots of the same, generally

on the tubercles. The dots appear somewhat condensed along the dor-

sal ridge. A few indistinct transverse fasciae on the legs. Beneath,

greenish-white, with indistinct mottlingsof dusky present on the inner

faces of the limbs, leaving no portion of the body unicolor. A trace,

perhaps, of a yellowish line along the posterior portion of the jaw. But-

tocks dark brown, with light spots.

Fig. 114. Eana dragtoni draytoni. ISo. 8700. California; \.

With a general resemblance to B. aurora, it differs in being more

tubercular and pustulous above, the shorter limbs, the smaller but

more fully webbed feet, broader head and tongue, etc.

This species differs from R. clamata in the broader, more depressed

body, and dorsal fold, large foot, smaller tympanum, etc.
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Measurcmfnts of male.

\ Inches.

Total length 3.24 1.00

Fore leg 2. 63 .75

Fore-arm 62 .19

Hand 80 .25

Femur ] . 64 .50

Tibia 1.66 .51

Tarsus 86 .26

Inches.

Hind foot 1.82 .56

Inner toe 60 .18

Hindleg 5.62 1.73

Chord of upper jaw 1.10 .34

Width 1.16 .36

Eye 40 .12

Tympanum (long diam.) 26 .08

At the time when the description of B. lecontei was prepared the

limits of variation of the species were not as well understood as they

have since become from an examination of many specimens from differ-

ent localities. On this account the species was established on speci-

mens of small size, collected by Dr. Le Conte, but which I consider to

belong to the B. draytoni. The color above is a dark olive-brown,

with numerous uniformly distributed darker and well-defined circular

blotches about the size of the pupil, and most of them with a rather

lighter center. They are principally embraced within the lateral ridges,

though some are exterior to them. The buttocks are dark brown, with

well-defined spots and dots of yellowish, smallest near the anus. The
transverse bars on the legs are numerous, narrow, and well-defined, three

to five on the tibia. A narrow and well-defined greenish-white line along

the upper jaw from beneath the eye, and a lighter tinge along the lateral

ridge. Beneath yellowish, marbled with brown on the whole under and
inner surfaces.

Eana draytoni Baird & Girard.

Catalogue
number.

3374
94'JO

3376
3370

11497

354
8700

No. of
spec.

Locality.

Petaluma, Cal
Puget Sound
California
El Doiado, Cal
San Francisco, Cal.

Presidio, Cal
Mountains near Fort
Tejon, Cal.

California

When col-

lected.
From whom received.

Dr. E. Samuels
Dr. C. B. R. Kennerly .

.

A. L . Heerman
Dr. Boyle
United States Exploring
Expedition.

Lieut. W. P. Trowbridge
H. W. Henshaw

Dr. J. L. Leconte

Nature of
specimen.

Alcoholic.
Do.
Do.
Do.
Do.

Do.
Do.

Bana draytoni onca Cope.

Yarrow's Rep. Expl. Surv. W. of lOOth Mer., Zoology, vol. v, p. 528, PL
25, figs. 1-3.

Head oval; muzzle sloping to the lip. Diameter of tympanic mem-
brane equal distance between nares and between nostril and orbit, and
three-fourths the diameter of the orbit, or the distance from nares to

margin of lip in front. Vomerine teeth in fasciculi behind the line con-

necting the posterior borders of the choan?e. A dermal fold on each

side of the back, and a short one behind the angle of the mouth, with
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some scattered warts on the sides; skiu otherwise entirely smooth.

Toes obtuse, with wide webs reaching to the base of the penultimate

phalange. One long metatarsal tubercle; one fold on the tarsus; a

dermal border on outer toe. The heel extends beyond the end of the

muzzle.

Light brown above; below, yellow. Three rows of rather distant,

solid, small black spots between the dorsal folds; two or three rows on

each side; none of the spots yellow-bordered. Head unspotted; no

band on the lip. A brown vertical band on the front of the humerus.

Scattered spots on tibia and femur; clouded spots on the posterior

face of the femur. Size of Rana clamata.

This frog, of which a female specimen was obtained, combines charac-

teristics of different groups; its coloration resembles somewhat that of

the eastern or typical form of Rana virescens, but the full palmation of

the hind foot is that of R. montezumce and R. catcsbiana. It is also quite

similar to the R. draytoni, which is the R. longi^pes of Hallowell. The
feet are shorter, the hind feet being twice as long as the head to the

posterior border of the tympanum, while in R. d. drayioni it is two and
five-tenths times as long. The R. onca lacks the black cheek-patch of

the R. d. draytoni.

Utah, 1872; Dr. H. 0. Yarrow; alcoholic; female.

RANA BOYLII Baird.

Proceerl. Ac. Pliila., 1855, p. 62.

Eana imcliyderma Cope, Proceed. Ac. Phila., 1883, p. 25.

Tympanum small, very indistinct. A broad depressed ridge of skin

on each side of back. Skin finely tubercular above. Head broader than

long.. Tibia and femur more than half the leugth of body; the latter

the longer. Hind foot less than half this length ; webbed entirely to

the expanded tips; outer toe decidedly longer than the third. An
elongated tubercle at base of inner toe, with another opposite it. Above
dull reddish-olivaceous, with indistinct blotches and dark spots on the

back and fasciae on the legs. Beneath yellowish, mottled anteriorly^

Inner faces of legs immaculate.

Body rather stout. Limbs well developed. Tibia and femur very

long. Head short, broad ; outline rounded, although the tip is rather

acute. Nostrils small, situated on the crest of the decided canthus ros-

tralis about midway between the eye and the tip of the snout. Eyes
large, situated far back ; contained three times in the chord of the jaw
and one and a half diameters from the tip of snout ; less than half a

diameter from the rictus. A moderate excavation in front of the

eye. Tympanum very small and indistinct, not half the diameter of

the eye, covered with the small tubercles of the skin. A slight fold

of skin above it and proceeding toward the arm, met by an indistinct

thickening of the skin from the jaw, as in the typical species. Tongua
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large, fleshy, with a rounded notch behind, leaving the posterior coruaa

as two short obtuse processes, differing from the coraua of the typi-

cal Rana ; the tongue free posteriorly for half its length. Internal

nares small, distant, elongated transversely. Vomero-palatine teeth

in two longitudinal series, approaching each other obtusely behind, and

separated by a considerable interval; anteriorly these teeth (of which

there are only three or four in the lineal series) do no quite reach the

level of the inner nares.

The skin is thick and coarse, above finely uneven ; smooth and even

below. Above and on sides thickly sprinkled with minute tubercles, even

on tympanum. A broad, depressed, scarcely distinguishable ridge from

the eye along the sides, indicated in the shrunken specimen more by a pe-

culiar pitted appearance than in any other way. On the sides are sev-

eral circular areas of moderate size marked in the same way, probably

large pustulations in life. The anteroinferior face of buttocks with dis-

tinct porous pits ; the posterior faces granulated. The arms are well

developed ; the fore-arm and hand about equal ; the third finger longest

;

the inner very much swollen at the base, which is dark and hornlike.

Femur considerably more than half the length of body and longer than

the hind foot; the tibia still longer. The feet are broad; each toe

slightly dilated at the rounded tip, with epideruiis thickened and horn-

like ; the fourth toe is longest; the outer considerably longer than the

third. The web extends completely between all the tips, so that there

is nothing free but the very extremities. There is an elongated un-

armed tubercle at the base of the inner toe, and a smaller one opposite

to it; well-developed tubercles are seen under all the articulations.

The transverse apophyses of the sacral vertebra not dilated.

Above dark reddish or yellowish-olive, very obscurely mottled with

darker, and a faint indication of yellowish along the region of the lat-

eral ridge. Some whitish spots on the sides, and scattered black dots

above on the tubercles. Legs transversely and obsoletely banded with

darker. Beneath yellowish, with obscure mottling on the throat. No
trace of a light line on the jaws, which are mottled.

A tadpole of this species measured three-fourths of an inch to the

anus, and two inches to the tip of the tail, and yet the fore legs had not

been protruded, although fully formed, showing a considerable growth

before maturity.

The specimen above described is from El Dorado County, Cal., and

was for a long time the only one in our collections. During my expe-

dition to,Oregon in 1879 I rediscovered it, and found it rather abundant

in the mountainous regions of northern California. The following is a

description of a specimen from Baird, on the McCloud Eiver, one of the

heads of the Sacramento.

This species belongs to the Rana temporaria group, and' must be com-

pared with Rana agilis aurora Bd. Gird., and R. temporariapretiosa Baird
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aud Girard. The vomerine teeth are ojiposite the posterior border of

tlie choanse, aud form two short, oblique series, directed iuwards and
backwards. The toes are webbed to the termiual phalange of the

fourth digit. The hind leg extended reaches the extremity of the muzzle

with the heel. There are two plantar tubercles. The internal is nar-

row, rather prominent, and with obtuse extremity ; the other is at the

base of the fourth metatarsal bone, and is rounded.

The muzzle is.obtuse aud the head rather wide. Its greatest width

at the position of the membranum tympani equals the length from the

end of the muzzle to the line connecting the axilli© in some specimens:

in others to that connecting the middle of the humeri. The skin is on

all the superior surfaces thick and glandular. This condition is espe-

cially marked in the dorsolateral fold of each side, which is so thickened

in front as to resemble a paratoid gland. This becomes less visible in

alcohol. The tympanic membrane is either entirely concealed or is rep-

resented by a depression only. The skin covering it is roughened. A
groove extends downwards and backwards from it. Between this and

the canthus ovis is a glandular thickening, and behind it are two others,

one above the other. Posterior to these, on the sides, is a succession of

rounded, roughened warts, similar to those on the toads. Similar warts,

but less prominent, are scattered over the dorsal region, and are numer-

ous near the extremity of the coccyx. The skin of the superior surfaces

of the head, body, and limbs is minutely but very distinctly roughened

by small warts, each of which gives exit to a pore. Inferior surfaces

smooth. Length of fingers, beginning with the shortest, 1, 2, 4, 3.

The color is dark brown or nearly black, with indistinct darker spots

on the back; sides brown. Axilla and groin yellow, marbled with black.

Thighs above light or dark brown, with three darker cross-bars. Tibise

similar, with three cross-bars. Thighs, behind, black, coarsely vermicu-

lated with yellow, or yellow closely spotted with black; below, light

yellow, spotted with brown on the gular region and on front of femora-

The specimens from Ashland agree with those from the McCloud, ex-

cept that they are nearly black above aud do not exhibit the dorsal

spots.

I compare this species with the Uana draytoni, from the Eussian River,

near the coast of California. That species has but one palmar tubercle,

the internal, which is of similar proportions to that of the B. hoylii.

The skin is not thickened, and is much less glaudular everywhere. The
membranum tympani is entirely distinct. The posterior face of the femur

is not vermiculated with yellow, but is covered with large black masses.

The whole of the under surfaces are brown-spotted. There are four

brown cross bars on the tibia; traces of the fourth sometimes appear in

the R. hoylii. From Rana pretiosa it differs in all these characters,

besides those that belong to the latter; i. e., the fasciculated vomerine

teeth and the short hind legs.
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Fig. 115, Rana boylii. No. 3370. Natural size. El Dorado, Cal.

Measurements of jVo. 3370.

M.
Length of head and body O45

Length of head to line connecting canthus ovis 013^
Width of head at line connecting canthus ovis 019

Length of muzzle to line of anterior canthus ocularum 062

Length of fore leg 0275

Length of foot 014

Length of hind leg 0753
Length of hind foot 034

Length of hind foot without astragalus 023

Bana ioulii Bd. & Gird.

Catalogue
number.

No. of
spec.

Locality.
When col-

lected.
From whom received.

Nature of
specimen.

3370 2
12

El Dorado, Cal Dr. D. C. Boyle Ale. type, d'.
13929 Baird, Shasta County,

Cal.
C. H. Townsend

In addition to the above, I obtained five specimens from Baird, and
two from Ashland, Oregon, at the northern base of the Siskiyou Moun-
tains, which form the boundary between Oregon and California.

RANA SILVATICA Lee.

Bana sylvatica Le C, Ann. N. Y. Lye, i (1825), 282; Harlan, Sillim. Amer. Journ. Sci., X,

(1825), 58 ; 1 b. Journ. Ac. Nat. Sci, Phila., v (1825), 338 ; 1 b. Med. and Phys. Res.

(1835), 103, 221 ; Holbr., N. Amer. Herp., 1st ed., i (1836), 95 ; 1 b., 2d ed., IV, (1842),

99, XXIV ; Storer, Rept. Mass. Reptil. (18.39), 239; Dam. &. Bibr., viii (1841), 362;

De Kay,N. Y. ZooL, iii (1842), 64, xxi, fig. 54, and xx,50; Thompson, Nat, Hist.

Vt. (1842), 121; Weid., Nova Acta Ac. Leop., xxxvii, 114; De Tlsle, Ann. Sci.

Nat., s^r. .5, XVII ; Boulenger Catal. Batr. Sal. Brit. Mus., 1882, p. 47.

Bana pennsylvanica Harlan, Sillim. Amer. Journ. Sci., x (1825), 58; Boulenger, Bull.

Soc. Zool. France, (1879), 188.

Body rather broad and much depressed ; angulated by the lateral

radies; the widest portion just anterior to the fore legs. Limbs long
and slender.

Head pointed, broad 5 the sides obliquely sloping; eyes not visible

from beneath; distance between the anterior canthi about two-fifths that
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between the rami. Loral space rather excavated or concave. Nostrils

moderate, rather oblique; situated below the canthus rostralis, so as

to be fully visible beneath the outline of the profile; they are situated

half-way between the anterior canthus of the eye and the tip of the

suout, and not so far forward as the tip of the lower jaw; they are sep-

arated by about the diameter of the eye, or one-fourth the distance be-

tween the rami. Eyes large, projecting, their centers nearer the hinge

of the jaws than the end of snout, the posterior margins above the ric-

tus. Tympanum moderate, its posterior edge on a line with the poste-

rior end of jaws, its center raised, its longest diameter vertical, and
about two-thirds that of the eye. The light line under the eye is j^ro-

louged into a thickened glandular fold of skin which is interrupted

abruptly above the insertion of the arm ; the middle of the interval be.

tween this interruption and the end of the snout opposite the center

of the eye. The distance between the rami rather less than to the end
of snout. Upper jaw projecting moderately.

The tongue is elongated, much longer than broad, free behind for

more than half its length and on the sides to the tip ; the two cornua

moderately prominent. Internal nares moderate, circular, and nearer

the anterior canthus of the eye than to the external nostrils. Teeth in

two small slightly elongated patches, placed with their axes a little in-

clining backwards and about intermediate between the nares, their an-

terior edges being in the same line. They are about as far apart behind

as their anterior edges are from the nares on either side. The teeth of

the upper jaw extend back to the gape of the mouth.

The skin of the upper and exposed portions of body and limbs is

more or less roughened by minute and close-pressed tubercles, with

here and there a larger interspersed. These do not appear to be at all

glandular or excretive. They are largest and most prominent on the

sides and the posterior portion of the back, where they are generally

black. The posterior and inferior face of the thighs is granulated for

about two-thirds its length, as well as a small portion of the belly on
the pubic region. The sides are scarcely granulated, although coarsely

pustulate ; all the rest of the lower parts of body, including the con-

cealed surface, are perfectly smooth. The skin of the thigh is pierced

by innumerable fine pores.

As already stated, there is a fold of skin as a continuation of the

light stripe along the edge of the upper jaw, and extending to a i>oint

just above the middle of the arm, thickened behind. A rounded de-

pressed ridge or fold of skin commences at the posterior end of the

eyelid, and, curving a little downwards to the tympanum, sends off a

short branch along its posterior border, then continues along the sides

of the body (over the extremities of the transverse processes of the

vertebra), ceasing at the insertion of the hind leg.

The fore-legs are well developed ; the fore-arm shorter than the hand.

All the fingers are perfectly free. The third finger is longest, the first
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and fourth equal, the secoud least. All are thickened at base and

tapering to tips, and have a bulb under each joint and several on

the palm. There is considerable power of opposition in the inner fin-

gers. The tibia and femur are considerably more than half the length

of the body. The former is longer than the foot; the femur intermedi-

ate. The fourth toe longest; the third rather longer than the fifth,

and extending to the middle of third phalange (from tip) of longest

;

the second and first successively shorter. All the metatarsals are

separated by about half their distal extremities and the interval filled

by membrane. The web extends from the first joiut (from tip) of the

outer to3 to the second of the fourth ; from this same joint to the first

of the third toe 5 from the second joint of the third to the first of the

second; from the secoud of the second (extending by a very narrow

web to the first) to the first of the first ; the outlines, when stretched,

very concave, elongated, and rather sharp. The terminal phalanges of

all the toes and the last two of the longest are thus free. The cunei-

form process is well developed.

Upper parts a yellowish gray, tinged with brown on the sides. The
side of the head below the can thus rostralis and lateral fold, including

tympanum, is of a dark reddish-brown (sometimes black), extending in

an acute angle to a termination just above the insertion of the arm or

posterior edge of the maxillary fold. Edges of both jaws dark brown,

a little mottled. A yellowish-white line from the tip of the snout

parallel with the margin of the up[)er jaw, and, running over the max-

illary fold, terminates with it. All the lower and interior fiices of the

body are j'ellowish-w^hite, with an obscure mottling of brown on the

throat. A few scattered spots of black on the sides and the posterior

portion of the back, principally on the larger tubercles. There are

three or four transverse dark bars across the faces of the thighs; the

posterior faces are mottled with obscure brown, on a yellowish ground;
the brown aggregated into a ring around the anus. The inferior sur-

faces of the tarsus and fore-arm dark brown; an elongated brown spot

at the proximal extremity of the arm, extending obliquely from the

lower jaw.

Some specimens from Eacine have the body rather stouter and the

legs shorter, the web of hind feet rather more developed. A number
of faint white spots on the posterior face of the buttocks. Others from
the same locality, however, have the characters as given above. Oc-

casionally the membrane of the foot does not extend bo^'ond the third

joint (from tip) of the longest toe, and in the typical specimen from

Carlisle it only reaches to the second joint by a narrow margin.

A specimen from Quebec is rather darker than usual, especially on
the sides, and has the feet webbed more than is described above.

A female specimen from Westport, N. Y., is stouter and the head
broader than in a male. The legs are rather shorter. There is less

granulation on the pubis, while the granules on the posteroiuferior

1951—Bull. 34 29
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surface of the thighs are more depressed, larger, and more separated

than usual by the intermediate valleys. No appreciable ditlerence in

the size of the tympanum.

Fig. 115. Eana silvatica. No. 3388. Quebec, D. C.
; |.

Measurements.

Inches.

Total (body straigbtened)..- 1.95 LOO
Fore-arm .33 .17

Haud 50 .25

Between tips of extended

arms 3.10 1.59

Thigli 1.10 .50

Inches.

Leg , 1.10 .56

Tarsus 56 .29

Foot 1.00 .51

Total bind leg 3.66 1.88

Widtbofbead 33 .65

Cbord of ramus " 34 .67

Eana silvatica Le Conte.

Catalogue
number.

3393
8388
331i7

3885
3392
3399
3398
5152
3390
3384
3387
9387
5147
8377
.5^81

9384.

7836
3735
5417
5922

9668

f-928

3453
11949
13323
11479

11512

No. of
spec.

Locality.

Westport, N. Y
Quebec, Canada
Auileison, i>. C
Kaciue, Wis
Clarke County, Va
Carlisle, Pa
Yellow Creek, Ohio
Toledo, Oliio

Carlisle, Pa
do
do

Upper Wisconsin Kiver.
LaUe Superior
Scarborough , Me
Selliirk Settlement
Athabasca River
Washington, 1). C
Ogdensburgh, N.Y
Iliuois --

Moose Kiver, British
America.

Prince George's County,
Jild.

Kiuston, N. C
Saint Louis, Mo
Whealhind, Ii<d

AVashington, D. C
Hemlock Lake
Livingston Couuty, N. Y
(?)

-

Wlien col-

lected.

May—,1878

1881

'1880

Fruni whom received.

Prof. S. F. Baird
do

Miss Cr. Paiue
L)r P. R. Hoy
R. Keniiicott
Prof. S. F. Baird

do
.1. B. U'rembley .

Prof. S. F. Baud
do

.-- do
R. Kennicott
Barnabuls
U. S. Fish Commission..

Dr. E. Coues, U. S. Army.

R. Kennicott .

C. DrexK-r-...

Dr. T. H. Beau .

.

Jas. W. Milner
Dr. Geo. Englemau-
Robt. Ridgway
Geo. Shoemaker

S. C. Brown.
(?)

Nature of
specimen.

Alcoholic.
Do.
Do.
Do.
Do.
Do
Do.
Do.
Do.

LarviB.
Alcoholic.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
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I1ECAPITUI.ATION.

The uumber of existiug- species of batracliia of North America kuowu,

and described in the preceding pages, and the families to which they

belong, are as follows :

Croup. Family. Genera. Species,

Protolila I, Proteidas

.

UrOilela.

Cryptobraucliidao
Aiuphiumi'lw
DosniosiiiaUiidiu ..

Plctli(i(l(inti(l;i'. ...

Arubl.y.stomidiO ...

t Pleurodelidju

Total .

Tiacbyatomata Sirenida)-

Salientia.

Total

Grand total

BufoiiidiB
Scapliiopodida}.
Cy.stisnatbidaj
Ilylidas
Eiigystomidaj..
Pbiyniscidffi ...

Kanidaj

53





ADDENDA.

The following- notes were too late for insertion into the body of the

book

:

AMBLYSTOMA TIGRINUM Green, (p. 84).

Don Jose M. Velasco asserts that the Siredon mexkanus {S. humholdtii)

undergoes a metauiorphosis, but he nowhere describes the adult. He
did observe in 1878* the metamorphosis of the Amblystoma tigrinum in

specimens from Lake Santa Isabel, three miles north of the City of

Mexico, It does not appear that he di'scriminates between the two

species, so that when he states that the S. mexicanus is found in Lake

Znmpango, thirty-two miles north of the City of Mexico, we are not

certain whether it may not be the A. tigrinum to which he refers.

The Siredon gracilis and ^S'. liclie)ioides of Baird are both larval forms of

the A. tigrinum.

Dr. R. W. Shufeldt, U. S. Army, thus describes the metamorphoses

of the Amblystoma tigrinum^ as observed by him at Fort Wingate, IST.

Mex. (Science, September, 1885, p. 2G3):

''(1) Axolotls are more readily converted into Amblystoraas if kept

in water containing but little air, and vice versa.

"(2) If transformation is forced up to a certain point in development,

the reptile arrives at the higher form without any further interference.

'•(3) Axolotls live in the water with apparent comfort a considerable

and varying length of time after their gills have been absorbed.

"(4) After the metamorphosis is completed their power to return to

the water again to live seems to depend upon the moult, and whether

they have lived in moist or dry places since the metamorphosis.

"(5) By varying the conditions under which tnese animals live, we

can at our pleasure retard or accelerate their development to the higher

stages.

"(6) Young Axolotls are more easily transformed than the older speci-

mens, bnt this rule also depends largely upon the conditions under

which these animals live.

"There is another very im})ortant factor that enters into this meta-

morphosis that, so far as the previous accounts go, is not touched

upon, and that is the question of their diet during the experiments.

Axolotls are very voracious creatures and eminently carnivorous.

* La Natnmleza, iv, 1878.

453



454 BULLETIN 34, UNITED STATES NATIONAL MUSEUM.

They are very fond of raw meat, and, upon tlie slightest provocation,

they will feed upon each other. So I have found during the course of

my experiments that

—

"(7) The metamorphosis is hastened by regularly supplying the an-

imals with plenty of proper food. And what is still more interesting,

wlien they are thus treated it markedly affects the appearance of the

transformed Amblystomas.
"(8) If, during the process of forcing the transformation of Axolotls,

the animals are regularly supplied with the requisite amount of fresh

meat, the transformed Amblystomas are very much larger and stronger

than those which are transformed without having received any food.

In the case of A. tigrinum—those that received food—the transformed

animal would hardly have been lecoguized as the same species
5 they

were not only larger, but of a very deep, muddy, black color, without

spots, while the others were mottled with bright yellow and a pale

brown.

"(9) The depth of the water has a wonderful intiueuce upon the meta-

morphosis ; and the fact is well known that the deeper the water in

which the AxDlotls live the slower their transformation.

"Temperature is another important factor in the change, and its

moderate increase seems to hasten the transformation.

"Now, the most interesting part of all is to watch the operation of

these laws that I have given, in nature, and the manner in which the

metamorphosis of Axolotls is there effected.

" It would, indeed, be hard to find anywhere a more perfect and beauti-

ful example illustrating the extremely sensitive balance that may exist

between the surrounding conditions on the one hand and their effect

upon an animal organism on the other. This year, for instance, the

pond that I have observed gradually dried up; the north half of it

entirely. This took a number of weeks, but during that time all the

modifications of which the metamorphoses of Axolotls are subject to

or capable of, were, so far as their necessity goes, most lucidly demon-
strated. A shallow corner of this pond would, after a torrid day or two,

dry up, whereupon all the Axolotls that happened to be caught within

its limits would be found—perhaps several hundred of them— under the

debris, rapidly assuming the Amblystoma form.

" Numbers of the same generation, however, in deeper parts, would be

unaffected by the change of environment so suddenly precipitated upon
their brethren. If the drying up continued, these transformed animals

quit the site, and during the next few days could be found under logs,

and in other suitable places at some considerable distance from it. On
the contrary, should a rain in the mean time fill the pond again and
flood over these shallow parts, the transformations were checked, and
those with gills and branchiiie in all stages of change once more took

to the water. When huddled together in the shallow places, the large

and strong ones devoured the smaller and feebler forms 3 and the differ-
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eut appearance of the two was very striking upon the most superficial

examination.

"One clay in July the whole north half of this pond suddenly ran

dry; and I must confess the sight its bottom presented during the fol-

lowing day was one of the most extraordinary, and at the same time

most interesting, that I ever beheld, and after what has been said can

be better imagined than described. It absolutely swarmed with these

creatures, whose organizations were accommodating themselves to the

new condition of affairs as rapidly as the laws governing the changes

permitted. The study would have furnished food for ii small volume.

"Axolotls are also affected by the character of the ponds or swamps
they live in, the same species showing all manner of shades in their col-

oration. Those in shallow ponds, with little or no vegetation and hard

clay bottoms, grow to be very light colored, and long retain their larval

forms.

"No doubt many such ponds as I have described exist all over this

Southwestern country, and a moment's reflection will make it clear to

us how the metamorphosis of this creature tends to save thousands of

their lives when the region is visited by a protracted drought and

their places of water resort fail them. The preservation of the form is

thereby to a great extent protected."

A good many of the adults x)rocured by Dr. Shufeldt difl'er from the

typical foi m in the shortness of the tail ; its length from the posterior

end of the vent equaling the length from that point to the axilla.

CHONDROTUS CINGULATUS Cope (p. 100).

The following figures of this species were unavoidably omitted from

their proper places in the text:

I'iG. 116. Chondrotus cingidatus. No. 378C. A'bbeTille, S. C; f.

SPELERPES RUBER Band. (p. 172).

Dr. Charles C. Abbott informs me that this species has a distinct

whistle-like voice, and states that Mr. John Burroughs has also heard it.

AMPHIUMA MEANS Card. (p. 2U\).

Splanchnology.—The bulbus arteriosus is of considerable length, and
then gives off an aorta bow on each side, and bifurcates almost immedi-
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ately beyond. The large ductus cuvieri enters the large auricle opposite

the middle of the length of the ventricle. Those vessels at their car-

diac terminations are distinctly seen in the large pericardiac sac. The
vena portcB is very large, and extends along the dorsal side of the liver

proximally.

The stomach is scarcely distinguishable. Thealimentary canal is only

convoluted in the posterior two fifths of its length, the rectum being dis-

tinguishable by its superior diameter and its absence of flexure. Tlie

liver is large and not divided, and terminates rather abruptly where the

convolutions of the alimentary canal commence. It is attached to the

median line by a fold of peritoneum by one edge. Its middle line is

grooved, and the groove is occupied by a vessel, and by the edge of the

mesentery, which extends to the intestines. In Plate xii it is cut at

the proper point to display the large gall-bladder {g).

The lungs are not so long as in Siren laceriina, not extending beyond

the liver. They are of subequal length.

The testis is single and very elongate. It extends from the extrem-

ity of the liver to near the outlet of the vas deferens. Parallel to it, and
in i:)art attached to it, is a slender, flat body, which I suppose to be the

corpus adiposum. The kidney is an elongate, oval, and flat body, empty-

ing by a very short ureter into the cloaca. Its venw revehentes are dis-

tinctly visible from the inferior side. The Mullerian duct extends along

its exterior border and anterior to it between the lung and the dorsal

peritoneum a long distance anteriorly ; tliat is,, as far as the proximal

fourth of the length of the stomach. The urinary bladder is remarka-

bly elongate, extending forward to the distal end of the liver.

The spleen is elongate, but not so much so as in iSiren lacertina^ equal-

ing about one-third of the stomach, and just reaching the gall-bladder.

Osteology.—According to Mr. P. A. Lucas, who drew the plate of Am-
phiuma for the present volume, the iliac bones were unsymmetrically

attached in the specimen, the one to the sixty-third and the other to

the sixty-fourth vertebra (Plate x).

Voice.—Prof. J. A, Eyder, of the University of Pennsylvania, has

kept this species in captivity. He states that its voice is so loud that

it can be heard from one room to another of the building of the school

of biology.

SIREN LACERTINA (p. 22G.)

Splanchnology.—The branchial arteries leave the bulbus arteriosus

near together, scarcely forming a truncus communis. The branchial

veins, on the other hand, unite on each side into a truncus communis or

aorta root, which unites with that of the opposite side to form the aorta

a considerable distance anterior to the bulbus arteriosus. The valve of

the bulbus is a longitudinal elevation containing six grooves, one cor-

responding to each arteria brancJiialis. (Plato xxi, fig. 5a.)

Both lungs extend from the heart to the cloaca. The stomach is

scarcely distinguishable from the intestine. The latter is large, and is
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moderately couvoluted. The vessels of the mesentery are lar^e. The
mesenteric veiu runs along the inferior edge of an elongate body, which
is either the spleen or the pancreas. It extends from the stomach for

a distance equal to one-third thelengtli of the visceral cavitj", terminat-

ing near the anterior testis. The liver is large and long, extending

from the heart to near the anterior testis. It is divided by a median
groove for most of its length, iu which the base of the mesentery is at-

tached cardiad of the large gall-bladder. The anterior part of the

liver forms a median lobe, which extends for a short distance below

the alimentary canal.

There are two pairs of testes, the anterior the longer. The kidneys

are flat, oval bodies, lying on each side of the middle line, immediately

above the rectum. They open by a short ureter into a fold of the

cloaca. The urinary bladder is large and long, extending forwards as

far as the anterior extremity of the anterior testis. (Plate xlty.)

SALIENTIA.

Viscera.—The corpora adiposa are elongated transversely, and fre-

quently fissured at the distal extremity. (Plate lvii.)

The ductus mUlleri is i)resent in Bufo, Scaphiopus, and other genera,

but is wanting in Eana, except Bana virescens (Sedgwick).

The urinary bladder is large, and is extended from side to side of the

inferior i>art of the abdominal cavity. Its anteroposterior extent is

small.

The Kev. W. J. Holland informs me that he has observed in Japan
arboreal nests of Batrachia Salientia, in which the embryos developed

into tadpoles, which reached a length of nearly an inch, before leaving

the nest. The nests are made in willow trees at a distance of from 12

to 14 feet above the water. The dried remains of a nest containing a

good many dried ova and tadpoles was sent me by Mr. Holland. The
latter are distinguished by the presence of a large persistent food-yolk,

as in various Salientia of division II of the table on pages 238 and 239.

BUFO Laur. (p. 261).

Insert at bottom of page 261 in table of species:

Olio metatarsal tubercle; cranial crests parallel, not produced posteriorly;

profile descending; muzzle produced beyond mouth ; skin smooth be-

low ; a lateral band B. aduncus.

One metatarsal tubercle ; cranial crests separated, sending a branch

inwards posteriorly; parotoid gland triangular; a lateral light

baud B. vaJliceps-

BUFO ADUNCUS, sp. nov.

This very distinct species has the cranial crests of the B. lentiginosus

type, more especially resembling the B. l.fowlerii. It differs especially

from that species in the very short, wide head, with depressed muzzle

overhanging the mouth, in the perfectly smooth inferior surfaces, and
in the coloration, as well as m various minor details.
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The Lead is wider than loDg, the width cnteriug the length 2.25

times, while the length enters it three times. The entire profile is steeply

dccurved, and terminates in a prominent muzzle, which projects con-

siderably beyond the upper lip. The nostril is lateral and nearly termi-

nal. The lip border is directly below a i)oint half-way between the

nostril and the orbit. Tlie maxillary bone is somewhat contracted

to the lip border. The prefrontal bones are obtusely angulated above,

but the cranial crests commence with the frontoparietal bones. They

are j)arallel, rather near together, and are well distinguished every-

where. They form a right angle with the postorbitals, beyond which

they iire not produced, nor is there any tendency to confluence i^oste-

riorly. A short, robust supratympanic ridge. Orbit large j tj^rapanic

disk oblique, the long axis directed upwards and forward?, and a little

shorter than the eye-flssuro. Skin above with small warts at consider-

able distances apart ; below everywhere smooth. Parotoids indistinct

iu the specimen, their superior borders strongly divergent from the middle

line posteriorly. Limbs rather long. The muzzle marks the middle of

the fore-arm, and the distal end of the tarsus of the extended limbs.

First finger longer than second; second connected with first and third

lingers by a short web. Palmar tubercle longer than usual. Toes

closely bound together, the fourth considerably longer than any of the

others. The internal cuneiform tubercle has a free edge, which is not

black ; the external tubercle is small. The femur is bound to the mid-

dle by the skin of the side of the body.

Measurcmen's.
M.

Length of liead and body 044

Length of head to end of crests 01Q5

Width of head at canthus oris ." OlOf)

Widtli of head bet\Yeeu orbits , 003

Length of fore leg ,
029

Length of fore foot 012

Length of hind leg from ilinm 061

Length of hind foot 028

Length of hind foot less tarsns ., 019

111. Biifoadvncus. No, 14,100. Tox.n.s;i.

The general coloration is rather light lead colored, and below clear yel-

lowish-white. The small warts above are red, with a black ring at the
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base. No luedian dorsal baud. A light band commences on the scap-

ula aud extends nearly to the groin. It is bounded above by separate

blackish spots, and below by similar spots, which are closer together.

These form the superior border of a lead colored band. This disappears

below in a crowd of small black spots, which grow smaller and disap-

pear on the sides of the abdomen. The integument thus marked is

areolated. All the lighter parts of this region are dotted with small

pink spots. Posterior faces of fore-arm, femur, tarsus, and external

metatarsi blackish, with small yellow speckles. The limbs have on their

ux)per surfaces brown cross-bands with pink points in them. Anterior

face of tarsus with a brown spot, and several on the external digits.

Catalofine
number.

Ko. of
speci.

Locality. From whom received. Nature of specimen.

14100 1 Texas G. H. Eagsdale Alcoholic.

This species is well characterized by the length of its legs, the short

and peculiar form of its head, the smoothness of its lower surfaces, and
the color. Though not stated on the label, the specimen described is

probably from Gainsboro, in Central Northern Texas.

HYLA ANDEESONII Baird (p. 365).

The Kev. Dr. John E. Peters informs me that ho took a specimen of

this rare tree-frog near Ma} 's Landing, N. J. This is the third individual

that has been found, and the locality is not far from that at which Dr.

Leutz took the second one. Dr. Peters found the specimen on the

ground near a piece of water. Its note is unlike that of HyJa versicolor,

being a hoarse peep-peep, or, according to Dr. Abbott, a keck-keck.

CHOEOPHILUS NIGRITUS Le. C. (p. 338).

The following drawings represent the jiarts of the tj'pe specimen of

the form G. n. verrucosus Cope, from Florida, which was not inserted

Fig. 118. Chorophihis nir/ritns verrucosus. Volusia, Fla.
; ;.

at the proper place in the text. The type specimen is in my private

collection.
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ACKIS GRYLLUS Lee C. (p. 324).

Prof. A, E. Verrill tells nie that lie has seen a few specimens of this

species near New Haven, (jonn., and that he considers that place to be

about the northern limit of its range.

AMPHIGNATHODONTID^.

The following figure of the mouth and feet of the Grypiscus umhrinus

Cope, in illustration of the above family, was omitted from its proper

Fig. 119. Qrypiscus iimhrinus. Rio Janeiro; \.

page. The specimen figure is from Eio Janeiro, and is in the Museum
of Comparative Zoology of Cambridge.

BUFONID^ (p. 260).

For the generic name Ollotis, in the key, substitute Nannopliryne

Gthr. (1873), which has two years i)riority.

CYSTIGNATHID^ (p. 313).

Insert under Eylodes, immediately after MalacJiylodis, the following:

Vomerine teeth present Batrachjjla Bell.
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Ibid., pp. 34-60.
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No. 137, pp. 216-220.

Die Ampbibien und Reptilien

Griecbenlands ; in Bull. Soc. Imper.

Natural. Moscou, 1881, No. 2, pp. 242-
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(S. Z. A., No. 138, p. 238.)
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pp. 34-39.



THE BATRACHIA OF NORTH AMERICA. 463

Bliinchard (Rapb.) Quelqucs mots Jia
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BoMi (G.) Ueber Doppelbildungen beim

Froscb und dereu Eutstebuiig. Sep.-

Abdr. aus d. Breslau. iirztl. Zeitscbr.,

1882,No. 14 (6 pp.).

(Vortr. in d. Ges. f. vat. Cult.)

Ueber den Eintluss der Scbwere

auf das Froscbei. Sep.-Abdr. aus Bres-
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(1 n. sp.)

Description of a new Species of

Bufo from Japan {B.formosus, u. sp.).

With 1 pi. ; iu Proc. Zool. Soc. Lou-
don, 1883, ii, pp. 139, 140.

Eeport on a Collection of Eeptiles

and Batrachians from the Timor Laut
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Natural History Museum. With 1 pi. ; iu

Proc. Zool. Soc. Loudou, 1886, p. iii,pp.

411-416.

(4 n. sp. ; n. g., Geomolge.)

Remarks on Specimens of Eaiia

arvalis exhibited in the Society's Gar-

dens. With 1 pi. ; iu Proc. Zool. See.

Loudon, 1886, p. ii, pp. 242, 243.

On a new species of Hyla from

Port Hamilton, Corea [ZT. stepheni'},

based ou an example living iu the So-

ciety's Gardens. With 1 pi. ; iu Proc.

Zool. Soc. Loudou, 1887, iv, pp. 528-57P.
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Descriptions of new Reptiles and

Batrachians from Madagascar. ^Vith

2 pi.; in Ann. of Nat. Hist. (6), vol.

1, Febr., pp. 101-107.

(11 n. sp.)
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sp., elu neuer Stegocephale aus dera

unteren Rothliegenden. Mit 1 Taf.

In: Jahrb. k. preuss. geol. Landesanst.

f. 1886, pp. 22-39. Ausz. von Dames;
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p. 117.
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LeituDgsbahneu im Ruckenmark des

Frosches. Mit einem Excurs iiber
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nouille commune; in Arcbiv. Ital. Bio-

log., T. 2, fasc. 2, pp. 226-231.

Gotte (Alex.) Entwickelungsgescbicbte
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March, pp. 212, 213.

Hay (0. P.) Description of a new species

ofAmhlystomafrom Indiana; Proceeds.

U. S. Nat'l Museum, 1885, p. 209.
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tique des tetards des Grenonilles; in

Compt. rend. Acad. Sc. Paris, T. 96, No.
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Lataste (Fernaud). La classification

dcs Aiioures; in No. 42, Revue Interna-

tionale des sciences.

Sur la classification des Batraciens

Anonres a propos du systeme de M. le

Dr. R. Blancbard; in Zool. Auz., 11.

Jahrg., No. 278, pp. 236-240.

Latreille (P.-A.) Histoire Naturelle des

Salaniandres de France ; 8vo, Paris,

IHOO.

Laurenti (J. N.) Specimen Medicura

exli. Synopsin Reptiliuui emend.

;

12mo, Vienna, 1768.

Lavalette (St. George). Spermatolo-

gisclieBeitriige. III. Arcb. mikr. Anat.,

xsvii, pp. 385-397.

Bi(fo vulgaris, Hyla arhorea, liana csculenta.

Spermatogenesis in Amphibians.

Abstr. ; in Jonrn. R. Microsc. Soc. Lon-

don (2.), vol. 6, p. 6, p. 935.

(Aioh. f. inikrosk. Anat. S. Z. A., Xo. 234,

p. 584.)

Leiihossek (M. von). Untorsncbungen

iibcr die Spinalgauglien des Frosches.

Arcb. mikr. Anat., xxvi, pp. 370-453,

pis. 15 and 16.

Leonard (Alice). Der Einflnss der Jali-

reszeit auf die Leberzellen von Baiia

lemporaria. Mit 1 Taf. ; in Arcb. f.

Anat. u. Pbys., pbysiol. Abtb., 1887.

Supplt.-Bd., pp. 28-47.

Lessona (M.) Studi sugli Anfibi anuri

del Piemoute (5 Ta.); in Atti Ace.

Lincei, Mem. sc. fis., ser. 3., vol. 1, pp.

1019-1098.

(Ausfiirliche Besclireibung von 7 Arton mid

ilircn Larven.)

Coutribnto alio studio della pelle

degli Urodeli (Salamandrina, Ewproctus

e Sjiwlerpes. Con 2 tav. Torino, Loe-

scber, 1881, 4 to (14 pp.). (Estr. dalle

Mem. R. Accad. Torino, ser., p. 34.)

Coutribnto alio studio della pelle

degli Urodeli (Salamandrina, Euproctus

e Spehrpes). Con 2 tav. ; in Mem. R.

Accad. Sc. Torino (2.), T. 34, CI. lis.,

pp. 155-136.

Sulla struttura della pelle nei

gencri Salamandrina, Euproctas e Spe-

Icrpcs. Relazione dal Bizzosero ; in

Atti R Accad. Sc. Torino, vol. 16, disp.

6, Maggio, p. 578.

Lessona (Micb.) Della Albinisma nei

generi della Rana iemporaria L. ; in Atti

R. Accad. Sc. Torino, vol. 16, disp. 1,

pp. 94-98.

Leydig (F. ) Ueber din Ban der Ziibnen

bei Batracbiern u. die Bedentung des

Ferseubokers; Morpb. Jabrb. ii, pp.

165-196, 1876.

Die Anuren Batracliier der deut-

scben Fauna; 8vo, Bonn, 1877.

List (Jos. ,Hnr.) Ueber eine Wirbel-

Synostose bei Salamandra maculosa

Laur. Mit 1 Taf. Aus Sitzgsber. k.

Akad. d. Wiss. Wien, matb.-nat. CI.,

88. Bd., 1. Abtb., pp. 1269-1271.

Ueber Becberzellen im Blasenepi-

tbel des Frosches. Mit 2 Taf. Aus

Sitzgsber. Akad. d. Wis;^. Wien, matb.-

nat. CL, 3. Abtb., 89. Bd., pp. 186-211.

Ueber Becberzellen im Blaseuepi-

thel des Frosches ; in Zool. Anz., No.

169, p. 328.

Ueber einzellige Driisen (Becber-

zellen) im Blaseneiiithelder Ainpbibien.

Mit 1 Taf. ; in Arch. f. mikrosk. Anat.,

29. Bd., 1. Hft., pp. 147-156.

Lockington (W. N.) Review of the

Progress of North American Batrach-

ology in the years 1880-1883; in Amer-

ican Naturalist, vol. 18, Feb., pp. 149-

154.

Lockwood (S.) Bufo americanns at

play; in American Naturalist, vol. 17,

June, pp. 683, 684.

Loos. (P. A.) Die Eiweissdriisen der

Amphibien und Vogel. Mit 1 Taf. ; in

Zeitschr. f. wiss. Zool., 35. Bd., 3.

Hft., pp. 478-50'!. Apart: Diss., Leip-

zig.

Luckjanow (S. M.) Beitriige zur

Morpbologie der Zelle. 1. Abhdlg. :

Ueber die epitbelialen Gebilde der

Mageuschleimhaut bei Salam. maculosa.

Mit 7 Taf. ; in Arch. f. Anat. u. Pbys.,

pbysiol. Abtb., 1887. Suppl.-Bd., pp.

66-90. 2. Abhdlg. : Ueber die Kerne

der glatten Muskelzellen bei Salam.

maculosa. Mit 2 Taf. ; in Arch. f.

mikrosk. Anat., 30. Bd., 4. Hft., pp.

545-558.

Lydekker (Richard). The Labyriutho-

dont from the Bijori Group ; Memoirs

Geolog. Survey India, ser. iv, vol. 1,

1885.

Macallum (A B.) The Termination of

Nerves in the Liver. With figg. ; in

Quart. Jonrn. Micr. Sc, vol. 27, pt. 4,

pp. 439-160.

(Neclmus.)
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Macallum (A. B.) On the Nuclei of the

Sfriatfd Muscle-Fibre in Necturus

(Menohranvhus) lateralis. With figg.
;

Qriait. Jouru. Micro. Sc, vol. 27, p. 4,

pp. 461-466.

Nerve-endings in the Cutaneous

Epithelium of the Tadpole ; iu Proc.

Canad. Instit., vol. 3, 1886, pp. 276,

277. Abstr. ; in Journ. R. Microsc.

Soo. London (2.), vol. 6, p. 6, p. 947.

Macpherson (Hugh A.) Habits of the

Edible Frog; in Zoologist (3.), vol. 7,

March, pp. 129, 130.

The Falmated Newt iu Gloucester-

shire ; in Zoologist (3.), vol. 7, May,

p. 220.

Marsh (0. C.) Observations on the

Metamorphosis of Siredon into Am-
blj^stoma. American Journal of Science

and Arts, vol. xlvi, November, 1868.

Mason (John J.) Minute Structure of

ihe Central Nervous System of certain

Reptiles and Batrachians of America.

Series A. Author's edition. One hun-

dred. Newport, R. I., 1879-18S2, 4to

(rec. 1883). Tit. Dedic, 2 Bl. Inhalt,

24 pp. ; 4 Bl. Litterat. and List of

Plates, cxiii plates.

Lead-poisoning in Frogs. New
York, 1880. (Rec. June, 1831. Reprint

from New York Med. Jouru., October,

1880, 8 pp.)

Microscopic Studies on the Central

Nervous System of Reptiles and Batra-

chians. Art. III. Diameters of the

nuclei of the large nerve cells in the

Spinal Cord (contiu.); also of those

which give origin to the motor fibres

of the cranial nerves. Reprint from

Journ. of Nerv. and Mental Disease,

vol. 8, No. 1, January, 1831 (7 pp.).

Massart (Jean). Sur l'irritabilit6 des

spermatozo'ides de la grenouille ; in

Bull. Ac. Sc. Belg. (3), T. 15, No, 5,

pp. 750-754.

Mattozo (Santos F.) Sur le tetard du
Cy)iops (Pelonectes) hoscai; in Jour. Sc.

Math. Phys. Nat. Acad. Lisbon, T. 11,

No. 42, i)p. 99-102.

Mayer (Sigm.) Zur Lehre von der

Schilddriiso und Thymus bei Amphi-
bien ; in Anat. Auz., 3. Jahrg., Nk. 4.

5., pp. 97-103.

Maximilian (Prz. zu Wied). Abbilduu-

gen znr Naturgeschichte Brasilieus

;

folio, Weimar, 1825,

Maximilian (Prz. zu AVied). Verzeich-

mss der Reptilieu w. a. e. Reise in N.-

America beobachtet wurdeu; 4to, Dres-

den, 1865 {Salamanclra Irevicauda^Spel-

erpes ruber huj. op.; S. inaculata = S. ru-

ber (?) ; and S. melanoleuca = Pletliodon

glutinosus.

Merrem (B.) Versuch eines Systems der

Amphibien ; 8vo, Marburg, 1820.

Miall (L. C.) On the Labyrinthodonts

of the Coal Measures. Rop. Brit. Assoc,

pp. 225-249, plates 1-3, 1873.

On the Labyrinthodonts of the

Coal Measures. Rep. Brit. Assoc, pp.

149-192, plates 4-7, 1874.

Mills (J. W.) The Heart of the Fish

compared with that of Menobranchus,

with special reference to reflex inhib-

ition and independent cardiac rhythm.

J. Physiol., vii, pp. 81-95.

Mitropanow (P.) Die Nervencndigun-

gen im Epithel der Kaulquappen und
die " Stiftchenzellen " von Prof A. Kiil-

liker; in Zool. Auz., 9. Jahrg., No. 232,

pp. 549-553.

Zur Entwickluugsgeschichte und
Innervation der Nerveuhiigel der Uro-

delenlarven. Mit Holzschn. ; in Bio-

log. Centralbl., 7. Bd., No. 6, pp. 174-

178.

Mivart (St. George). On Pletliodon per-

similis of Gray. Proceedings of the

Zoological Society of London, June 27,

1867.

On the classification of the Anu-

rous Batrachians; in Proc. Zool. Soc
London, pp. 2-30-295, 1869.

On the Myology of Menopoma alle-

ghaniense. Proceedings of the Zoolog-

ical Society of London, April 22, 1869,

p. 254.

On the Myology of Menobranchus lat-

eralis. Proceedings of the Zoological

Society ofLoudon, June 24, 1869, p. 444.

On the Common Frog. Nature

Series. Macmillan & Co., 1874.

Monks (S. P.) The spotted Salamander;

American Naturalist, 1880, p. 372.

Montgomery (Henry). Observations on

the Menobranchus maeulatus ; Canadian

Naturalist, 1879, 7 pp.

Morgan (C. Lloyd). Abnormalities in

the Vertebral Column of the Common
Frog ; in Nature, vol. 35, No. 890, p. 53.
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Morgan (C. Lloyd). Abuoimality in the

Urostyle of the Commou Frog. With
iu Nature, fig. ; vol. 35, No. 902, p. 344.

Moszeik (Otto). Mikroskopische Uuter-

sucbuugeu liber den Gl^'cogenausatz iu

del- Frosclileber. Mlt 1 Taf. ; iu Pflii-

ger's Arch. f. d. ges. Physiol., 42. Bd.,

IL, 12. lift., pp. 55()-581.

Miiller (F.) ErsterNachtrag zuui Kata-

log der heipetologischeu Sanimlung des

Basler Museums. Mit I Taf.; iu Ver-

haudl. uaturf. Ges. Basel, 7. Th., 1.

Hit., pp. 120-165. Z\Yeiter Nachtrag,

ibid., pp. 166-174.

Nehring(A.) Ueber das Vorkoiumeu vou

AJjjtes ohstetrieans ostlich der Weser;

in Sitzgsber. Ges. Nat. Fr. Berliu, 1887,

No. 4, pp. 48, 49.

Zur geographischeu Verbreituug

vou Alyies ohstetrieans; iu Zool. Gar-

teu, 28. Jahrg., No. 2, pp. 61,62.

Pelobates fuseus auf Eiigeu; iu

Zool. Garteu, 23. Jahrg., No. 12, p. 378.

Das Auge vou rroteua (uach De-

fosses) ; in Kosmos, 6. Jahrg., 7. Hft.,

12. Bd., pp. 62-64.

(S.Z. A., No. 130, p. 32.)

Neumann (I. O.) Naturgeschichte d.

Schlesisch - Lausitzscheu Amphibieu
;

8vo, Gorlitz, 1831.

Ninni (A. P.) La pesca ed il couiuiercio

delle rane e delle tartarughe tluviatili

uella proviuciadi Veuezia; iu Boll. Soc.

Ven. Treut. Sc. Nat., T. 4, No. 2, pp.

108-113.

Triton cristaius Laur., s. sp. kare-

Jinii. Con 1 tav. ; iu Atti Soc. Ital. Se.

Nat., vol. 29, fasc.2,3, pp. 327-338-

Nussbauni (M.) Ziir Dittereiiziruugdes

Geschlechts iui Thieireieh. Arch. mikr.

Anat., xviii, pp. 1-121, pis. 1-4.

(Tliia work contains detcils upon sexual or-

jians in Batrachia.)

Osborn (Henry F.) Preliminary Obser-

vations upon the Brain of AmpMmna]
iu Proc. Acad. Nat. Sc. Phila., 1883,

pp. 177-184.

Preliminary observations upon the

brain of Menobranchus and Menopoma

;

Proceeds. Acad. Philadelphia, 1884, p.

262.

Owen (Rich.) On Ehi/Hdosteus capensis

Ow. A' Labyriuthodout Amphibian

from the Trias of Cape of Good Hope
(Geol. Soc) ; in Ann. of Nat. Hist. (5.),

vol. 13, Juue, p. 481.

Parker (Wm. K.) On the Structure and
Development of the Skull iu the Ba-

trachia; iu Philosophical Transactions

of the Eoyal Society, part 2, vol. 166,

1875.

On the Structure and Development
of theSknll in theUrodelous Amphibia;

iu Philosophical Transactions of the

Eoyal Society, part 2, vol. 167, 1876.

Abstract of a Memoir on the de-

velopment of the skull iu the Urodele

Batrachians ; iu Proceed. Zool. Soc.

London, 1»80, iv, pp. 544,545.

Ou the Structure ami Development
of the Skull iu the Batrachia. Part 3.

From the Philosophical Transactions of

the Eoyal Societj^, part 1, 1881.

On the Morphology of the Skull in

the Amphibia Urodela. With 8 pis.;

in Trans. T^inn. Soc. Loudon (2.), Zool.,

vol. 2, p. 3 (Feb., 1882), pp. 165-212.

On the Morphology of the Skull in

the Amphibia Urodela. Transactions

of the Linneau Society of Loudon, vol.

2, part 3, p. 165, 1882.

Structure aud Development of the

Skull iu the Batrachia. Part 3. Ab-

stract iu P. E. Soc, XXX, iny. 435-438.

Perenyi (J. von). Die ectoblastische

Aulage des Urogeuitalsystems bei Eana
escidenta uud Laeerla viridis; iu Zool.

Auz., 10. Jahrg., No. 243, p. 66.

Ablastoporus allaudo megmaradara

a b6kafel6ku61. [Der Blastoporus als

bleibender After bei den Annreu.] Aus
Magy. Tud. Akad. Ert. V Kiit., pp. 11-

15 (Hungarian).

Perraca (Conte Mario G. ) Sulla honta

specifica del Triton blasit de I'Isle e

descrizione di una nuova forma ibrida

di Triton fraucese. Con 1 tav. ; In Boll.

Mas. Zool. Anat. Comp. Torino, vol. 1,

No. 12, (13 pp.).

Sul valore specifico del Pelobates

latifrons dei dintorni di Torino recente-

meute descritto dal Sig. Herou-Eoyer

;

iu Boll. Musei Zool. Anat. Comp. To-

rino, vol. 3, No. 46 (6 pp.).

Peters (W.) Bemerkungen iiber ver-

schiedeue Batrachier, namentlich liber

die Originalexemplare der von Schnei-

der und Wiegmann heschriebeuen Arteu

des zoologischen Museums zu Berliu,

Mouatsbericht der kouigl. Akademie

der Wissenschafteu za Berlin, 16, Febr,,

1863, p. 76.
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Petei-s(W.) UeberaioEutwickelungder

Ciecilicii. MouatSbericjht der kouigl.

Akademicdei-Wisseiiscliaften zu Berlin,

19. Jiili, 1875, p. 485.

Ueber eiue vou Hni. Vicecousul L.

Krug mid Dr. J. Gundhicli auf der Insel

Pacrtorico geiuachte Sammlung vou

Siingetliierfn iiud Ainphibien, so wie

uber die Entwickcluug eines Batra-

chicrs, Uijlodcs martinicensis Dum. Bibr.,

obne Metamorphose. Mouatsbericlit der

kouigl. Akademie der Wisseuschafteu

zu Berlin, 1876, p. 703, pi. i.

Ueber die Eintbeiluug der Caicilien

and iusbesondere liber die Gattuugen

Rhinatreina nnd Gymnopis. Monats-

bericbt der kouigl. Akademie der Wis-

seuscbaften zu Berlin, Nov. 24, 1879, p.

924.

-Mittbeilung iiber neueoder weniger

bekanute Ampbibieu des Berliner zoo-

logiscbeu IMuscnm. Mit 1 Taf. ; in Mou-

atsber. Akad. Berlin, 1830, pp. "217-224.

(9 sp. ; 7 u. sp., u. g. Hylomantis.)

HerpetologiscbeMittbeiluugeu; in

Sitzung.sber. Gcs. Nat. Fr., 1881, No. 6,

pp. 87-91.

(1. Excresceiizeii dvr liana gigas P.lytb d

ziir Paaiungszeit. 3. Bau des Scliiult'ls von

JJra'Otgpliliin oxyarus.)

Ueber die vou Ilerru J. M. Hilde-

brandt auf Nossi-Be uud Madagascar

gesammelteu Slingetbiere und Ampbi-

bieu ; iu Mouatsber. Akad. Berlin, 1880,

pp. 508-511.

(14 sp. Mammalia; 25 sp.Erptilia, 2 n. sp.; 5

Aiupbibia )

— Ueber die von Herru Gerli. Roblfs

und Dr. Strecker auf der Reisc nacli

der Oase Kufra gesammelteu Ampbi-

bieu. Mit 1 Taf. ; iu Mouatsber. Akad.

Berliu, 1880, pp. 305-309.

Scbiidel vou zwel Ciicilieu, Eypo-

Peters {W. ) Eine ueue Gattung vou Ba-

tracbiern, Hylonomns, aus Bogota; in

Sitzgsber. Ges. Nat. Fr. Berlin, 1882,

No. 7, pp. 107-109.

Drei ueue Batracbier; in Sitzgs-

ber. Gcs. Nat. Fr. Berlin, 1882, No. 10,

pp. 145-148.

{Amblystnma krausei, NycUbatrachus sineiisis,

Bufo buclmeii.)

Aenderung des Nameus Rylonomm

geophis rostialus und U. serapMni;

Gesellscb. d. uaturforscb. Freunde,

Berlin, 1880, p. 53.

Ueber die Verscbiedeubeit der Lage

der iiusseren Spalteu der Scballblaseu

als Merkmal zur Unterscbeidung beson-

ders africauiscber Froscbarteu ; in

Sitzungsber. Ges. Nat. Fr. Berlin, 1881,

No. 10, pp. 162, 163.

Ueber ueue Batracbier der Gat-

tuugen Hyxicrolius und Limnodijtes aus

Africa; iu Sitzungsber. Ges. Nat. Fr.,

1882, No. 1, pp. 8-10.

(3n. 8p.)

in i7^Zoscer/)ts[Batracb.]; iu Sitzsgber.

Ges. Nat. Fr. Berlin, 1882, No. 8, pp.

127-129.

Neue Art der urodeleu Batracbier,

SpeUrpes {(JEdlpus) ijucatanus, u. sp., aus

Yucatan (Central America) ; in Sitzgs-

ber. Ges. Nat. Fr. Berlin, 1882, No. 9,

pp. 137, 138.

Ueber die veroffentlicbte zweite

Auflage d. Catalogs der Balracliia SaJi-

entia d. Britisb Museums von T>r. G. A.

Boalenger; Ges. naturf. Freunde Ber-

lin, 188.2, p. 60.

Ueber die von S. Krug in J. Guud-

lacb auf d. Insel Portorico gebracbte

Sammlung v. Siingetbiere u. Ampbi-

bieu; Mouatsber. Ak. Wiss. Berlin,

1876, p. 703.

Ueber Mautipus uud Pbryuocara,

z wei neue Batracbiergattungeu aus dem

Hinterlasse des Reiseudeu J. M. Hilde-

braudt vou Madagascar ; iu Sitzgsber.

k. preuss. Akad. Wiss., 1833, vi, vii, pp.

165-168.

Uebersicbt der Ampbibieu aus

Cbiucoxo (West Africa), Avelcbe von

der africauiscbeu Gesellscbaft dem Ber-

liner zool. Museum iibergeben sind; in

Berlin, Mouatsber., 1877, pp. 611-621.

(Mit 1 Jaf.); aucb in Correspoud.-Bl.

d. afrio. Ges., Bd. 2, pp. 2G1-266.

(47 Keptilien uud 12 Batrachior, mit 9 n. sp,)

Ueber die vou Spis iu Brasilien

gesani. Eidecbseu; II. Bemerk. u. ueue

Oder wenig bek. Ampbibieu ; Mouatsber-

icbte Akad. d. Wisseuscb., 1877, p. 415.

— Ueber die vou Dr. Sachs iu Vene-

zuela gesam. Ampbibieu ; I. c, 1877, p.

459.
Ueber die Eintbeiluug der Ciici-

lien; Mouatsber. Ak. Wiss. Berlin,

1879, p. 924.

Pfitzner ( Wilh. ) Epidermis of Salam an-

der; in Jouru. R. Microscop. Soc. (2.),

vol. 1, pt. 2, pp. 218-224.

(Abstract from Morphol. Jabrb. S. Zoolog,

Anz,, No, 72, p. 628.)
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Peters (W.) Die Epidermis tier AiiipUi-

biou. I. Uiitersncbungen liber Bail iiud

Eatwickelimg der Epidermis des ge-

fleckteu Salamanders ; Morpb. Jabrb.,

vi, pp. 4G8-526, pis. 24 and 2.5.

Pfliiger (E.) Iiiliueuces wbicb determine
Sex iu tbe Embryo [Bana}. Abstr. iu

journ. R. Microsc. Soc. (2.), vol. 3, pt. 3,

pp. 348, 349.

Das Ucberwiuterii der Kaulquap-
pcu der Kiioblaucbkroto [Pelobates fus-

C((s]. (Eiu Beitrag zur Lebre von der

Anpassnng der Orgauismeu an die aus-

seren Lebcnsbediugangeu nud zur Dia-

gnose der Batraobierlarven) ; in Pflii-

ger's Arcb. f. d. ges. PbysioL, 31. Bd.,

3., 4. Hft., pp. 134-145.

Ueberwiuteru der Kaulqnappen
des Pdohates. Ansz. ; iu Biolog. Cen-

tralbl., 3. Bd., No. 9, p. 287. Kosmos
(Vetter), 7. Jabrg., 5. Hfr., 13. Bd., p.

392.

(Pfliiger's Arcb. S. Z. A., No. 148, p. 478.)

Pfliiger (Ed.) uud Smith (Will. J.) Un-
tersncbuugen liber Bastardirnug der

auuren Batracbier uud die Principieu

der Zeuguug. 1. Tb. Experimeute liber

Bastardirnug der anureu Batracbier; iu

PHiiger's Arcb. f. d. ges. PbysioL, .32.

Bd., 9.-11. Hit., pp. 519-541. 2. Tb.

von E. Pfliiger, Zusammeustelluug der
Ergebnisse und Erorterung der Priuci-

l^ieu der Zeuguug, pp. 542-l-:0.

Picaglia (Luigi). Coutribuzione all' Er-

petologia di Bellavista (Repubblica
Argentina, proviucia di Corieutes); iu

Atti Soc. Natural. Modena; Mem. (3.),

vol. G, pp. «3-96.

(ITKc'ptil, 1 Amphib )

Polil-Pincus (— ). Ueber die Muskel-
faseru des Froscbberzens ; iu Arch. f. d.

mikrosk. Auat., 23. Bd., 4. lift., pp.
500-506.

Rauber (A.) Die Kerntbeiluugsfigureu
im Medullarrobr der Wirbeltbiero. I.

Batracbier; Arcb. uiikr. Auat., xxvi,

])p. 622-G44, pi. 31.

Reinhardt (J.) and Llitken (Cb.) Bi-

drag til Kundskab om Brasilieu's Pad-
der og Krybdyr ; Videusk. Medd. fra den
Nat. Foreuiug, 1861, 8vo, Copenbageu.

Bidrag til Vestiudiske 0riges og
navnligende Dausk Vestiudiske 0ers;

ITerp'etologie; from Natnrabist. Foreu.
Videusk. Meddel. for 1862.

Ricliet (Cb.) Des raouvements de la

Greuouille, cous6eutifs i\ I'excitation

61ectrique; iu Compt. rend. Acad. Sc,
Paris, T. 92, No. 22, pp. 1298-1301.

Ridewood (W. G.) On an abnormal
genital system iu a male of tbe com-
mon frog. - Witb 1 fig. ; iu Auat. Anz., 3.

Jabrg., No. 11, 12, pp. 333-336.

Roesel (A. J.) Ilistoria naturalis Eana-
rum Nostratium; Nuremberg, 1758,

folio.

Romiti (G.) Divisioue cellulare nell'
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EXPLANATION OF LETTERING ON PLATES.

A.

—

The cartilages, ligaments, and muscles.

A. p. Ascending process of suspensor-

ium.

A. s. c. Anterior semicircular canal.

At. Annulus tympanicus.

B. Balancer.

Bb. I, II, etc. Basibranchials I, II, etc.

Cb., cbr., I, II, etc. Ceratobrancliials I,

II, etc.

Ch. Ceratohyal.

Ctr. Cornu trabeculae.

E. Br. I, II, etc. Epibrachials.

Ecor. Epicoracoid.

Epa. Ethmopalatine.

Epg. Epipterygoid.

Est. Epistapedial.

Eth. Pars ethmoidea.

Eu. Eustachian ligament.

HM. Hyomandibular.

HQ. Hyoquadrate ligament.

HS. Hyosuspensorial ligament.

Hsc. Horizontal semicircular canal.

II. Inferior labial.

Inc. Internasal cartilage.

LI. Lower labial.

Mh. Mandibulo-hyoid ligament.

MK. Meckels cartilage.

Mst. Mesostapedial.

Na. Nasal roof cartilages.

Nc. Notochord.

OG', OG^. Otoglossal: 1, cartilaginous;

2, fibrous.

Pbc. Pubic cartilage.

Pea. Trabeculoquadrate cart.

Pd. Pedicle of suspensorium.

Pg. Pterygoid.

Proc. Procoracoid.

Psc. Posterior semicircular canal.

Q. Qc. Quadrate.

SI. Superior labial.

SSC. Suprascapula.

St. M. Musculus stapedius.

St. Stapes.

Tcr. Tegmen cranii.

Tr. Trabeculum.

Trab. Plate. Trabecular plate.

T. ty. Tegmen tympani.

B.

—

The hones.

Als. Alisphenoid.

Ang. Angular.

a. r. ; a. r. t. Articulare.

As. Astragalus.

a. s. c. Anterior semicircular canal.

a. t. r. Apex of trabecule.

au. Auditory capsule.

B. br. BasibrancMal.

B. hy. Basihyal.

B. o. Basioccipital.

C. Urostyle.

Ca. Calcaneum.

C. br. CeratobraucMal.

C. c. Centrale carpi.

C. hy. Ceratohyal.

CI. Clavicle.

Co. Columella.

Cor. Coracoid.

Cu. Cuneiform.

D. Dentary.

Di. Diapophysis.

Eb. Epibranchial.

Ecor. Epicoracoid.

E. eth. Ectethmoid.

ep, Epiotic.

Eth. Ethmoid.

ExO., Eo. Exoccipital.

f. Fibulare.

Fe. Femur.

F. P. Frontoparietal.

Fr., F. Frontal.

H. Humerus.

H. hy, Hypohyal.

Hy. Hypopophysis.

I. Intermedium.

H. Ilium.

Int. Intercalare.

Is. Ischium.

1st. Interstapedial.

493
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J. Jugal.

L. Lunar.

M., Mx. Maxillary.

Mn. Mandible.

N., Na. Nasal.

Npr. Nasopremaxillary.

N. px. Nasal process of premasiilary.

N. sp. Neural spine.

Occ. Occipital condyle.

Odv. Odontoid vertebra.

Opo. Intercalare.

Os. Orbitosplienoid.

Ost. Omosternum.

Pal., Pa. Palatine.

Pas., par. Paraspbenoid.

Pb. Pubis.

P. cor. Precoracoid.

Pef, P.P. Prefrontal.

Pez. Prezygopopbysis.

Pg. Pterygoid.

Pmx., px. Premaxillary.

Po. F. Postfrontal.

Poz. Postzygopopbysis.

P. Pa. Parietal. ,

P., pa. Posterior palatine.

P. pg. Palatopterygoid.

P. px. Palatine part of premaxillary.

Pro. Prootic.

Ps. Paraspbenoid.

Pt., Pg. Pterygoid.

Ptr. Pretransverse process.

Qj. Quadratojugal.

Qst. Quadratostapedial articulation.

Qu., Q. Quadrate.

R. Rib.

r. Radiale carpi.

S. Scapboid.

Sa. Sacrum.

Sea., Sc. Scapula.

Smx. Septom axillary.

So. Supraoccipital.

Sp. Splenial.

Spe. Spbenetbmoid.

Spt. Squama palatina.

Sq. Squamosal.

SSc. Suprascapula.

St. Sternum.

St., Stp. Stapes.

Sy. Sympbyseal.

T. Tibiale.

Tib. Tibia.

Tr. Temporal ridge.

U. Ulnare carpi.

u. Ulnare.
UR. Ulnoradius.

U. S. Urostyle.

Vo. Vomer.

Vp., Vop. Vomeropalatine.

C.—Foramina and nerves.

Car. Foramen carotideum.

En. External nostril.

Pm. Foramen magnum.
Fo., Font. Foutanelle.

Fao. Fenestra ovalis.

G. Gasseriau ganglion.

Hsc. Horizontal semicircular canal.

In. Internal nostril.

Mnp. Middle nasal passage.

Nerves. 1. Olfactory nerve.

2. Optic nerve.

5. Trigeminal nerve.

51. First or orbitonasal branch

of trigeminal.

5^-5^. Maxillary and mandi-

bular branches of trig-

eminal.

7. Facial.

71. Palatine ("vidian") branch

of facial.

8.' Auditory nerve.

9. Glossopharyngeal.

10. Vagus nerve.

01. Olfactory capsule.

Olf., 01., Nervus olfactorius.

Py. Pituitary body, space, or region.

D.

—

Viscera and central nervous sijstem.

AB. Arteria branchialis ; aorta bow.

AM. Arteria mesenterica.

Ao. Aorta.

Au. Auricle.

B. Branch ia.

BA. Bulbus arteriosus.

Be. Branchial chamber.

Bf. Branchial fissure.

Br. Branchiae.

e. Cistus urinatorius ; urinary bladder.

CA. Corpus adiposura.

el. Cloaca.

DC. Ductus cuvieri.

d. e. Ductus choledochus ; diacoalia.

E. Eye.

Eah. Epidermal adhesive organs.

Eb. External branchise.

EE. Epencephalon (cerebellum).

Ep. Epiphysis (pineal body).

Fo. Fontanelle of oviduct.

gb. Gall bladder.
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H. Heart.

Hv. Hepatic vein.

Hyp, Hy. Hypophysis (pitiaitarybody).

I, i. Intestiue.

K. Kidney.

1. Lung.

11., liv. Liver.

1. ant. Anterior lobe of liver.

1. in. Large intestine.

M. Mouth.

ME. Mesencephalon.

MD. Miillerian duct.

Med. Mediastinuro.

Mes. Mesentery.

MO. Mouth of oviduct in cloaca.

n. Nerves.

O. Oviducts.

O'. Fontanelle of oviduct.

Oes. (Esophagus.

Ov. Ovary.

P. Pancreas.

P. c. Plexus choroideus.

Pe.

Pf.

Ph.

Pp.

Py.

Prosencephalon.

Peritoneal fold.

Pharynx.

Pappillse cloacae.

Pylorus.

r. Rectum.

Rh. Rhiuencephalon.

S. in. Small intestine.

Sp. Spleen.

Spx. Sapraplexus.

St., Stom. Stomach.

Sv. Sinus venosus.

T, t. Testis.

TE. Thalamencephalon.
Ur. Ureter.

Ut. Urethra.

V. Ventricle of head.

V. B. Vena brauchialis.

Vca. Vena cava ascendens.

Vd. Vas deferens.

Ve., Vek. Vena effereus of the kidney.

Vet. Vena etferens of the testis.

VI. Left ventricle.

VM. Vena mesenterica.

VP. Vena portae.

Vp. Vena pulmonalis.

Vr. Right ventricle.

Viv. Fourth ventricle.

Ventricles of the brain I, II, III, IV. V.
V. 1. Lateral ventricle.

Vre. Vena3 revehentes renales.





EXPLANATIONS OF PLATES.

PLATE I.

Necturus mamilatus, skeleton from below, two-thirds natural size

PLATE II.

Necturus maculatus, natural size.

Fig. 1. Skull, superior view.

2. Skull, inferior view.

3. Skull, left side, exterior view.

4. Skull, left side, interior view.

5. First and second vertebrse, from below.

6. First and second vertebr;©, from above.

7. First and second vertebrae, right side.

8. Atlas, from front.

9. Second vertebrae, from behind.

PLATE III.

(Copied from Wiedersheim's Kopfskelet der Urodelen.)

Fig. 1. Necturus maculatus, skull, from below, displaying the chondrocranium of

one side.

2. Necturus maculatus, skull, from above, displaying the cartilaginous nasal cap-

sules.

3. Cryptohranckus allegheniensis, skull, left side.

4. Cryptohranckus allegheniensis, skull, from above, showing chondrocranium of

one side.

5. Cryptohranchus allegheniensis, skull, from below, showing cartilages of one side.

PLATE IV.

Necturus maculatus, two-thirds natural size, from below, showing viscera, mostly in

place ; the alimentary canal and corpus adiposum displaced to the right

side of the animal.

PLATE V.

Cryptohra7ichus allegheniensis, skeleton, from above, half natural size.

PLATE VI.

Cryptohranchus allegheniensis, skeleton, from below, half natural size.

PLATE VII.

Cryptohranchus allegheniensis, viscera from below in position, two-thirds natural size.

Drawn by Prof. S. F. Baird. a, auricle ; v, ventricle of heart ; L, liver
;

m, mediastinum; s, stomach; i, intestines; o, oviduct; o^, fontanelle of

oviduct
; g, gall-bladder ; r, rectum ; c, urinary bladder.

1951—Bull. 34 32 497
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PLATE Vin.

Cryptoiranchus aUegheniensis, skull.

Fig. 1. Superior face.

2. Inferior face.

3. Left side, exterior.

4. Left side, interior.

5. Left mandibular ramus, external side.

6. Left mandibular ramus, internal side.

PLATE IX.

(Copied from Wiedersbeim's Kopfskelet der Urodelen.

)

Fig. 1. Siren lacertina, skull, left side.

2. Siren lacertina, skull, from above, one-balf the cartilage exposed,

3. Siren lacertina, skull, from below, one-half the cartilage exposed,

4. Proteus anguinus, skull, left side.

5. Proteus anguinus, skull, from above.

6. Proteus anguinus, skull, from below.

7. Amphiuma means, skull, left side.

PLATE X.

Amphiuma means, skeleton, from below, two-thirds natural size.

PLATE XI.

Amphiuma means, one-third natural size ; from Georgia. Copied from Cope, Proceed-

ings of the American Philosophical Society, 1886, p. 442.

Fig. 1. Skull, left side.

2. Skull, from above.

3. Skull, from below.

4. Skull, right half, from within.

5. Left mandibular ramus, external view.

6-9. An anterior dorsal vertebra ; fig. 6, front ; 7, rear ; 8, bottom ; 9, top.

Chthonerpeion indistinctum, E. & L., three-eighths natural size; from Brazil, Copied

from Wiedersheim, Die Anatomic der Gymnophionen.

Fig. 1. Skull, from above.

. 2. Skull, from below.

3. Skull, left half, from within.

4-6. One and parts of two other vertebrae ; 4, from above ; 5, from below ; 6,

right side.

PLATE XII.

Amphiuma means Gard. three-toed form ; viscera in place, except that the alimentary

canal is displaced to the right side of the animal. Two-thirds natural

size.

PLATE XIII.

Hyoid apparatus of Batrachia. Figs. 1, 3, .5, 6 dissected and drawn by E. E. Gait ; 2,

4, and 7, by E. D. Cope.

Fig. 1. Necturus maculatus, small, x 3.

2. Proteus anguinus, adult, |.

3. Cryptobranchus aUegheniensis, adult, \.

4. Megalobatrachus 7naximus, adult, {.

5. Amphiuma means, small, X 4.

6. (Siren lacertina, small, X 4.

7. Ichthyophis glutinosus, y.
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PLATE XIV.

Skeleton of AmMystoma jyunctatum, one-half natural size; superior view. No. 722.

PLATE XV.

AmNysioma panctatum, skeleton from below; natural size.

PLATE XVI.

Amhlystomapunctatum, skull, one-half larger than natural size.

Fig. 1. Skull, above.

2. Skull, below.

3. Skull, left sidCj exterior.

4. Skull, left side, interior. The numbers below are those of the nerves which
issue from the foramina of the tigure.

PLATE XVII.

Visceral anatomy oi Amhlystoma liunctatum, from drawings by Prof. S. F. Baird.

Fig. 1. Viscera in place, from below.

2. Liver, from above ; a, from below,

3. Corpora adiposa and ovaries ; one outlined only.

4. Laryns, lungs, stomach, and spleen isolated.

PLATE XVIII.

Amblystoma imnctatum, development of larva, from drawings by Prof. S. F. Baird,

magnified four diameters.

Fig. 1. Embryo taken from egg 4 lines in diameter, x 4.

2. Another embryo, from above; a from below.

3. Larva just from the egg, from below, x 8.

4. Larva two weeks free from egg, with three digits on manus, from above

;

a, from side; X 4; May, 11, 1848.

5. Larger larva, with posterior limbs, from above, X 4. "In sis individuals,

all had the right branchiae less developed than the left;" note S. F. Baird.

6. Hind limb before development of digits.

7. Right fore-foot, from above, of specimen older than fig. 4 ; 5-25, 1848.

8. Eye of fig. 4, showing lens.

PLATE XIX.

Amblystoma opacum and Pletliodon erythronoUis, skulls, twice natural size.

Fig. 1-3. Amblystoma opacum.

4-6. Plethodon erythronotus.

PLATE XX.

Anatomy of Amblystoma opacum, drawn by Prof. S. F. Baird.

Fig. 1. Viscera in place, from below ; lettering as before ; female ; natural size.

2. Oviducts and fat bodies; natural size; cl, cloaca; fo, fontanelle of oviduct;

k, kidney.

3. Stomach and liver; the latter everted, to show portal vessels.

4. Cloaca much enlarged, showing mouths of oviducts and labia {la.').

5. Urinary bladder distended.

6. Urogenital system; C A, corpus adiposum ; T, testis; h, kidney; vet, vasa

efferentia testis ; refc. vasa efiferentia, reuis ; v. d. vas deferens.
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PLATE XXI.

Amblystoma sp., viscera, drawn by Prof. S. F. Baird.

Fig. 1. Amblystoma punctatum, viscera, natural size, female; the digestive and uro-

genital systems drawn separately ; lettering as before ; cl, cloaca ; June, 1848.

2. Amblystoma punctatum, urogenital system of male, enlarged; lettering as

before ; May, 1849.

3. ^m?)?^s?om« ojjacitm Grav., male, cloaca; 1, vas deferens ; 2, ureter; 3, groove

from each vas deferens, which unites with its fellow at apes of peninsula

(9), and is continued as a branch on each side, dividing and inclosing the

process (4), and, reuniting, passes round the posterior part of the folds of

membrane (5) ; 4, oval, fleshy bodies, supported on short stems equal to

themselves ; 5, a series of deep folds of membrane of each side, nearly meet-

ing inferiorly; 6, slight protuberance in the depression between the folds;

7, folds which arise between the bodies (4) as one, and, bifurcating, sink

away behind the folds (5); 8, a second set of folds anterior to 7.

4. Amblystoma opacmn, liver from above; a, from below.

5. Heart and branchial vessels of Siren lacertina, diagrammatic; a, transverse

section of bulbiis arteriosus.

PLATE XXII.

Chondrotus tenebrosus, skeleton of larva, from above, natural size. Fig. 1, stull from

below ; 2, lower jaw and hyoid arches from above. From Salem, Oregon.

PLATE XXIII.

Chondrotus tenebrosus, larva, natural size, from below.

PLATE XXIV.

Hyoid apparatus of Ambhjstomidcv ; Figs. 1, 2, and 3 dissected and drawn by Dr. E. E.

Gait; the remainder by E. D. Cope.

Fig. L Chondrotus tenebrosus, from below : |.

2. Chondrotus tenebrosus, larva, from above
; X 2.

3. Chondrotus tenebrosus, larva, from below ; X 2.

4. Chondrotus aterrimus, from below
; f

.

5. Chondrotus aterrimus, from above
; f

.

6. Chondrotus paroticus, from below, |.

7. Chondrotus paroticus, fvom above; f.

8. CJiondrotns decor ticfdus, {rom below; |.

9. Chondrotus decorticatus, tvom aboxe; f.

10. Lingucelapsiis annulatus, from below; f.

11. Lingucelapsiis annulatus, from above; \.

12. Linguwlapsus lepturus, from above; f.

13. Lingucelapsiis lepturus, from below
; f

.

PLATE XXV.

Hyoid apparatus of Amblystomidce and Hynobiidce ; Figs. 1, 2, 8, and 9 dissected

drawn by E. D. Cope ; 3-7 by E. E. Gait, and 10, 11 from R. Wiedersheim.

Fig. 1. Chondrotus microstomus, ixonxbelo-w; X 4.

2. Chondrotus microstonius, from above
; X 4.

~

3. Chondrotus tenebrosus, larva, side view ; X 2.
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Fig. 4. Amilystoma punctaitim, {romhe]ow
', x 2.

5. Amhli/stoma punctatum, luTYS:, side ; 5.

6. Amhlystoma maerodactylum, from below ; X 2.

7. Amilystoma tigrinutn, from below ; X 2.

8. AniMystoma epixantlmm, from above ; X 3.

9. Amhlystoma jeffersonianum, from above; X 3.

10. HynoMus ncevius.

11. Banidens siMricus.

PLATE XXVI.

Plethodon glutinosus. skull, twice natural size.

Fig. 1. Skull, above.

2. Skull, below.

3. Skull, left side.

4. Skull with mandible, from behind.

PLATE XXVII.

Fig. 1-4. Autodax luguhris, skull, natural size.

1. From left side, exterior.

2. From above.

3. From below.

4. Left side, interior.

Fig. 5-7. Manculus quadridigitatus, three times natural size.

6. Skull, from above.

7. Skull, from below.

5. Skull, from left side.

PLATE XXVIII.

Fig. 1-3. Spelerpes longicaiida, skull, twice natural size, with cervical vertebrae.

1. Skull, above.

2. Skull, below.

3. Skull, left side.

4-6. Spelerpes Mlineata, skull, three times natural size, with three cervical ver-

tebrae.

4. Skull, above.

5. Skull, below.

6. Skull, left side.

PLATE XXIX.

Spelerpes ruber, skulls of larva and adult, twice natural size.

Fig. 1-3. Larva nearly mature.

1. Skull and three vertebrie, from above.

2. Skull and three vertebrae, from below.

3. Skull and three vertebrae, from left side.

4-6. Skull of adult.

4. From above.

5. From below.

6. From left side.

PLATE XXX.

(Copied from Parker. Spelerpes ruber, skulls of adult and larva, much enlarged.)

Fig. 1-2. Spelerpes ruber, larva, younger than that represented in the last plate (xxis).

1. Skull, from above.

2. Skull, from below.
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Fig. 3-5. Adult.

3. From above.

4. From below.

5. From right side.

6. GyrinopMlus porpliyriticus, part of right side of skull of larva, showing

trabecula, etc.

PLATE XXXI.

Speler2)es ruber, viscera, 9 , drawn by S. F. Baird.

Fig. 1. Viscera, in situ, natural size ; eggs nearly ready for expulsion. Lettering as

before. Irt. The heart removed. Tea, ascending vena cava; A, auricle;

VP, vena indmonalis ; v, ventricle; Ba, bulbus arteriosus: ccA, canalis

communis arteriosus.

2. Fontanelle of oviduct, near stomach.

3. Left ovary with corpus adiposum on left side.

4. Liver; a, from below.

5. Cloaca and kidney, with vasa efferentia renis and vas deferens.

6. Plethodon glxdinosus, $, kidneys, from below: v e fc' vasa efferentia renis

stretched out of place to show their course, ou left of figure.

PLATE XXXII.

Bones of Urodela three times natural size ; drawings by Prof. S. F. Baird.

Fig. 1. Scapular arch of one side of Sp eleri^es ruber which has j ust passed its metamor-

phosis; the branchiffi not qi;ite obliterated; Carlisle, Pa., June 12,1849.

2. Humerus of the same.

3. Cubitus and manus of the same.

4. Amblystoma pujictafum, posterior leg of larva just changing to the adult.

PLATE XXXIII.

Skulls of GyrinopkUus porphyriticus.

Fig. 1-3. Skull of adult, natural size.

1. From above.

2. From below.

3. From left side.

4-6. Skull of advanced larva, twice natural size.

4. From above.

5. From below.

6. From left side.

PLATE XXXIV.

(Copied fromW. R. Parker.)

FlG. 1-4. Gyrinophilus porphyriticus, larvae, much enlarged.

1-2. Larva less advanced than that represented in Plate XXXIII.
1. From above.

2. From below.

3-4, Larva still less advanced than that represented in figs. 1, 2,

3. From above.

4. From below.

5-6. Desmognathus fusea, skull.

5. From above.

6. From below.



THE BATRACHIA OF NORTH AMERICA. 503

PLATE XXXV,

Hyoid apparatus of Pletbodontidfe, dissected and drawn by Dr. E. E, Gait, excepting

figs. 11 and 12.

Fig. 1. Plethodon oregonensis, inferior view, x 2,

2. Plethodon glutinosus, inferior view, X 2.

3. Autodax lugubris, inferior view, X 2.

4. Batrachoseps attenuatus, inferior view, X 3.

5. Hemidactylium sciitatum, inferior view, X 3.

6. Gyrinojjhilus 2}orphynticus, inferioT view, X 3,

7. Spelerpes ruber, superior view, X 3.

8. Spelerpes ruber, inferior view, X 3.

9. Spelerpes ruber, larva, superior view, X 4.

10. Spelerpes ruber, larva, inferior view, X 4.

11. Spelerpes longicaudus, inferior view.

12. Manculus quadridigitatus, inferior view.

PLATE XXXVI.

Hyoid apparatus of Urodela.

Fig. 1. Desmognathus fusca, inferior view, x 3; Dr. Gait.

2. Diemyctylus torosus, inferior view, X 2; Dr. Gait.

3. Diemyctylus viridescens, superior view, X 2 ; Dr. Gait.

4. Diemyctylus viridescens, lateral view, x 2.

5. Diemyctylus palmatus, inferior view, X 3.

6. Salamandrina perspicillata, inferior view, X <3 ; from Parker.
7*. Salamandrina perspicillata, larva, inferior view:, X 6; from Parker.

8. Memisalamandra cristata, X 2 ; inferior view.

9. Chioglossa lusitanica, inferior view, X 3.

PLATE XXXVII.

Fig. 1. Salamandra maculosa, skeleton, natural size.

2. Thorius pennatulus, skull, from side, X 4.

3. Thorius pennatulus, skull, from above, X 4.

4. Thorius pennatulus, skull, from below, X 4.

PLATE XXXVIII.

Fig. 1-4. Diemyctylus torosus, skull, much enlarged ; copied from Parker.

1. From above.

2. From below.

3. Right mandibular ramus, external view.

4. Right mandibular ramus, internal view.

5-9. Salamandrina perspicillata, skull; copied from Wiedersheim.

5. Skull, from above.

6. Skull, from below. '

7. Skull, from left side.

8. Skull, from front.

9. Skull, from behind.

PLATE XXXIX.

Diemyctylus viridescens, much enlarged ; copied from Parker.

Fig. 1. Skull of adult, from above.

2. Right ramus of mandible, inner side.



504 BULLETIN 34, UNITED STATES NATIONAL MUSEUM.

Fig. 3. Hyoid apparatus of adult, from below.

4. Skull of larva, from above.

5. Skull of larva, from below.

6. Hyoid apparatus of larva, from above.

7. Basis crauii of very young larva.

PLATE XL.

Urodela, viscera isolated and much enlarged. From drawing by Prof. S. F. Baird.

Fig. 1-2. Spelerpes ruler, kidney and vas deferens, J .

1. The tubules of the kidney displayed from above ; a, in greater detail

from below.

2. The vasa eflferentia ; diagrammatic.

3. GyrinopMlus poiphyriticus, liver and central circulatory system of a large

larva.

4. Plethodon glutinosus, 2 , liver, natural size.

5-9. Diemyctylus viridesceiis, 5 •

5,6. Reproductive organs and cloaca of male.

7. Eight corpus adiposum, inferior surface, X 4.

8. Testis.

9. Kidney, vas deferens, and vasa eiferentia.

PLATE XLI.

Central nervous system of Urodela, enlarged.

Fig. 1. Spelerpes ruber, from above ; a, from below.

2. AmMystoma punctatiim, 9 , brain and cranial nerves of the left side from be-

low. The cranial nerves are numbered. G, Gasserian ganglion ; Co, con-

necting branch between trigeminus and facial nerves; X, part of labyrinth.

3. Diemyctylus viridescens, brain, from above ; a, from below ; h, from left side;

Pe, prosencephalon ; Ep, epiphysis ; TE, thalamencephalou ; ME, mesen-

cephalon ; EE, epencephalon ; IV, fourth ventricle ; Hyp, hypophysis.

4. Diemyctylus viridescens, semicircular canals.

PLATE XLII.

Larval and breeding stages of Salamanders.

Fig. 1. GyrinopTiilus porphyriticus larva, natural size; June 3.

2. Spelerpes longicaudus larva X 4 ; May 29.

3. Diemyctylus viridescens, breeding male, natural size ; a inferior side of hind leg,

showing corneous nuptial excrescences, and tips of digits.

PLATE XLIII.

Siren lacertina, skeleton from below, two-thirds natural size.

PLATE XLIV.

Siren lacertina, splanchnology ; three-iifths natural size.

For lettering see general explanation. The mesentery is divided so that the ali-

mentary canal can be extended outward to the right side, so as to display the

other organs. The lines VM and Mes, on the right of it, extending from the testes to

the gall-bladder represent the borders of the gap opened by the section. The
cloaca is divided, exposing the mouths of the urethra and ureters. For heart and

vessels see Plate 19, fig. 5.



THE BATKACHIA OF NORTH AMERICA. 505

PLATE XLV.

Carpus aud tarsus of Rhachitomi and Urodela, natural size, excepting Pig. 1, which is

one-half natural size.

Fig. 1. Carpus of Hryops megacephalus Cope, from the Permian formation of Texas.

2. Necturus maciilatus, carpus and tarsus.

3. Cryptohranchus alleglienienKis, carpus aud tarsus.

4. Amblystoma opacum, carpus and tarsus.

5. Plefhodon glutinosus, carpus and tarsus.

6. Speleipes ruher, carpus and tarsus.

7. Desmofjnathus fusca, tarsus.

8. Diemyctylus torosus, carpus and tarsus.

9. Diemyctylus viridescens, carpus and tarsus.

PLATE XLVI.

Carpus and tarsus of Batrachia, from drawings made by Dr. George Baur, enlarged,

except Figs. 2 and 9, which are natural size.

Fig. 1. Necturus maculatus, young of, 31 mm x 30 ; a carpus, b tarsus.

2. Megalohatrachus japonieus, natural size; a carpus, b-c tarsus.

3. Cryjitoiranchus aUeglieniensis, tavsns J.

4. AinpMuma means, a-&. carpus; c tarsus; X 50.

5. Siren lacert'ma, carpus X 2.

6. Onychodactylus japonieus, a carpus, & tarsus.

7. Geotriton fuscus, tarsus X 6.

8. Hemidactylium sciitatum, tarsus X 8.

9. Archegosaurus decheniYon Meyer, from a specimen in the Museum of Tiibingen

;

drawn by A. Froriep ; natural size.

PLATE XLVIL

Carpus and tarsus of European Batrachia, much enlarged. From Gegenbaur, Un-
tersuchungen zur Vergl. Anatomie d. Wirbelthiere. I Heft. Carpus u. tarsus.

Fig. 1-2. Proteus anguinus, carpus and tarsus ; 1 carpus, 2 tarsus.

3. Salamandra maculosa larva, carpus.

4. Salamandra maculosa larva, tarsus.

5. Salamandra maculosa adult, carpus.

6. Salamandra maculosa adult, tarsus.

7. Molge vulgaris, carpus.

8. Molge vulgaris, tarsus.

9. Bombinator igneus, carpus.

10. Bombinator igneus, tarsus.

11. Phryniscits crucifer, carpus.

12. Rana temporaria, carpus.

13. Bana esculenta, tarsus.

PLATE XLVIII.

The relations of the quadrate, stapedial, aud hyoid apparatus. In Figs. 1, 3, 9, 14,15,.

and 16 the squamosal bone has been removed. Figures twice natural size, except-

ing 1, 3, 4, 7, and 8, which are natural size, and 10, 11, and 12, which are three times

natural size. From Cope in the American Journal of Morphology, 1888.

Fig. 1. Necturus maculatus; squamosal removed.

2. Proteus anguinus.

3. Cryptobranchus allegheniensis; the middle of the squamosal removed, the ex-

tremities remainius:.
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Fig. 4. Amphiuma means.

5. TypMonectes comprcssicaudus, from the Belize.

6. BermopMs mexicanus, with the quadrate bone turned up, exposing its infe-

rior face, and that of the quadratojugal: 4a, the quadrate in normal po-

sition. From Mexico.

7. Cliondrotus tenelrosus larva, 250 mm.
8. Chondrotus teneh'osus, adult.

9. Amblystoma tigriimm larva ; squamosal removed.

10. Amblystoma punctatum, adult.

11. Hemidactyliiim scutatiim.

12. Batrachoseps aiienuatus.

13. GyrinopMlus porphyriticus.

14. Plethodon glutinostis; squamosal removed.

15. Autodax luguhris; squamosal removed.

16. Spelerpes ruber; squamosal removed.

PLATE XLIX.

The relations of the quadrate, stapedial, and hyoid apparatus in Urodela and Sali-

entia. Figures twice natural size, with separate details larger. From Cope, Amer-

ican Journal of Morphology.

Fig. 1. Desmognathus nigra, the squamosal in place; a, stapes separate and en-

larged.

2. Salamandra maculata f ; the squamosal separated.

3. Diemyciylus torosus, squamosal removed ; a, separate squamosal.

4. Diemyctylusviridescens, three times natural size, the squamosal removed; 2a,

the squamosal, external side ; h, apex of ceratohyal, with hyoquadrate

ligament.

5. Siren lacertina -f, squamosal in place.

6. Discoglossus pictus, partly posterior view; a, ear-bones and origin of cerato-

hyal, enlarged.

7. Bufo lentiginosus americanus, the squamosal removed; a, the squamosal sep-

arate.

8. Spea liammondii, the squamosal removed; a, the squamosal; h, the ear-

bones.

9. Hyla gratiosa, the squamosal removed; a, the squamosal; h, the ear-bones

and cartilages in profile, the cartilages of the tympanum divided by ver-

tical section ; c, the ear-bones and cartilages undivided, external view.

10. Xenopus ealcaratus, partly fropi behind, with squamosal in place.

11. Stereocyclops incrassatus, squamosal in place; a, stapes and ear-bones and
cartilages.

12. Bana pretiosa, squamosal in place; ear-bones and vertically divided carti-

lages.

PLATE L.

The quadrate, hyoid, and auditory elements. From Cope, American Journal of Mor-

phology, 1883.

Fig. 1. Banavireseens, x 2; a, squamosal bone; 5, ear-bones without epistapedial ; X 4.

2. Banavireseens, larva with hind legs, and developed fore legs concealed ; the

skull X 2; a, the hyoid apparatus from below X 4.

3. Bana cateshiana, advanced larva, skull, without hyoid elements, except

ceratohyal x 3.

4. Trimerorhachis insignis Cope ; left posterior part of skull from below, the

mandible in place ; natural size. From the Permian bed of Texas.
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Fig. 5. The same species ; another individual; same view, without suspensorium and
lower jaw.

6. Zatrachys serratus Cope, right posterior part of skull, superior view, showing
natch (Ty) for tympanic membrane ; natural size ; from the Permian bed
of Texas.

7. The same specimen as fig. 6, from below, displaying columella or stapes.

PLATE LI. -

Fig. 1. Rana virescens, hyoid apparatus of larva represented on Plate XLVII, fig. 2,

right side, from below ; right ceratobranchials cut off distally ; X 4.

2. Sana clamata, larva, just free from egg X 6; a, the same from below.

3. Eana clamata, same brood as 2, three days from egg; right gill wanting.

4. Eana cateshiana, young larva with small fore leg inclosed in branchial cham-
ber ; X 2.

5. Eana cateshiana more advanced ; fore leg partially protruded from bran-

chial fissure ; X 2.

6. Eana cateshiana, individual represented in fig. .3, Plate XLVII ; fore leg fully

protruded, but the branchial fissure (of right side) not closed ; X 2.

7. Eana cateshiana, same as fig. 4, displaying form of external branchial cham-
ber ; X 2.

8. Eana cateshiana, larva of age of fig. 5, showing branchial chamber, and the

pharynx bounded by a dotted line ; X 2.

9. Eana virescens, hyoid apparatus of adult, from below.

10. Eana areolata circiilosa, hyoids from below, |.

11. Eana draytoni draytoni, hyoid apparatus from below, }.

12. Eana montezumce, hyoid apparatus from below, |.

13. Eana cantabrigensis, hyoid apparatus from below, \.

14. Hyla carolinensis, hyoid apparatus, f.

15. Lithodytes latrans, hyoid apparatus, y.

16. Spea multiplicata, hyoid apparatus from below, f.

17. Spea hammondii hombifrons, hyoid apparatus from below, \.

18. Spea hammondii hammondii, hyoid apparatus from below, \.

19. Chondrotns texamis, hjoid of young just after absorption of branchiae, X 4.

20. Typhlonect.es compressicaudus, hyoids, {.

21. DermopMs mexieanus, hyoids, {.

PLATE LII.

Viscera of Batrachia.

Fig. 1. Necturus lateralis.

2. Amhlystoma mexicanum, larva (Siredon).

3. Cryptohranchus allegheniensis.

4. Amphiuma means.

Lettering: P, pancreas ; oe, oesophagus ; Pv, portal vein
;
pyl, pylorus; g, gall-bladder;

dc, ductus choledochus.

PLATE LIII.

Viscera of Batrachia.

Fig. 1. Siphonops annulatus; c, urinary bladder.

2. Salamandra maculosa.

3. Pipa americana ; py, pyloric constriction.

4. Xenopus capensis ; dc, ductus choledochus; py, pylorus; er, cseco-rectal con-

striction.

5. Bufo sp.
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PLATE LIV.

Digestive apparatus of Salientia

Fig. 1. Pelobates fuscus.

2. Pseudis paradoxa, larva.

3. Pleurodema bihroni; py, pylorus.

4. Ceratophrys dorsata.

5. Leptcdaotylus typhonius.

6. Engystoma microps.

PLATE LV.

Viscera of Salientia.

Fig. 1. Bufo melanostictua.

2. Hyla coeruha.

3. Phyllomedusa Mcolor.

4. Hemisus guineense.

5. Breviceps gibbosus.

7. Eana catesbiana.

PLATE LVI.

Brains of Batrachia, chiefly Salientia, natural size or enlarged two diameters.

Fig. 1. Necturua maculatus, right ventricle exposed ; a, roof of mesencephalon re-

moved; b, floor of mesencephalon enlarged.

2. Hemisalamandra cristata, from above ; a, sagittal section of mesencephalon

;

b, prosencephalon, right ventricle exposed ; c, floor of mesencephalon,

showing commissure c' and cerebellum, epe, and fourth ventricle, iv ; d,

commissure from behind; p. c, plexus choroideus.

3. Siplionops annulaius (Mus. Berolin.), from above; a, sagittal section, the

posterior part of the hemisphere cut off obliquely; b, hemispheres spread

apart, displaying thalamencephalon and mesencephalon; c, prosenceph-

alon, left ventricle exposed; d, thalamencephalon with epiphysis, from

above; e, mesencephalon, epencephalon, and fourth ventricle;/, fourth

ventricle on removal of cerebellum. Lettering: pr, prosencephalon; me,

mesencephalon ; te, thalamencephalon ; ee, epencephalon ; hy, hypophysis;

ep, epiphysis; iv, fourth ventricle.

4. Bufo viridis, from above, left ventricle exposed; a, sagittal section; p. c,

plexus choroideus.

5. Epidalea calamita, with plexus choroideus.

6. Alytes obstetricans.

7. Pelobates fuacus.

8. Pleurodema bibroyit.

9. Leptodactylus caliginosus.

10. Phrynomantts bifasciatus.

11. Breviceps mossambicus.

12. Bhinoderma danvinii.

13. Atelopus varius; a, roof of mesencephalon removed, showing floor ; b, pros-

encephalon, left ventricle exposed.

14. Diplopelma ornatum.

15. Hylambates maculatus.

16. Rana erythraea.

17. Eana esculenta, from above, with plexus choroideus removed (p. c); a, right

hemisphere removed, left ventricle exposed, and mesencephalon exposed ;^

b, left ventricle.

18. Xenopus capensis; a, right ventricle and thalamencephalon exposed; p. c,

choroid plexus and artery.
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PLATE LVII.

Viscera of Salieutia with the digestive organs removed. There remain the urogeni-

tal, the respiratory, and the central circulatory systems.

Fig. 1. Bufo lentiginosus americanus, $ .

2. Scaphiopns holbrookii, $ .

3. Bana palustris, $ ; ovary of the right side removed, so as to display the kid-

ney and oviduct. The greater part of the left lung is also cut off, in order

to display the fontanelle of the left oviduct.

PLATE LVIII.

Bufo lentiginosus americanus, skeleton, natural size, from above.

PLATE LIX.

Bufo lentiginosus americanus, skeleton, natural size, from below.

PLATE LX.

Bufo pantherinus, natura- size, from below.

PLATE LXI.

Xenopus capensis, natural size, from below.

PLATE LXII.

Ceratophrys ornatus, natural size, from below.

PLATE LXIIL

Fig. 1. Breviceps gihhosns, natural size, from below.

2. Pelohates fuscus, natural size, from below.

PLATE LXIV.

Fig. 1. Hyla versicolor, natural size, from above.

2. Hyla versicolor natural size, from below.

PLATE LXV.

Callula pulchra, natural size, from below.

PLATE LXVI.

Bana cateshiana, natural size, from above.

PLATE LXVII.

Bana cateshiana, natural size, from below.

PLATE LXVIII.

Details of osteology of Salientia, including Discoglossidce, Asterophrydidce, Pelodytidce,

and SeapMopidce.

Fig. 1. Spea hammondii hammondii, cranium from above, and a sternum of subspe-

cies homhifrons.

2. Scaphiopus couchii, sternum.

3. Scaphiopus holbrooMi, skull and sternum (a).

4. Didocus calcaratus, skull.

5. Pelobates fuscus, sternum of large tadpole.
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Fig. 6. Pelohotes fuscus, front of skull.

7. Cultripes provincialis, skull; from Duges.

8. Didocus calcarattis, sternum.

9. MegalopJirys montanus, front of skull.

10. Lejitobrachiiim hasseltii, skull.

11. PeJodytes pandatus, top of skull.

12. XenopJirys monticola, front of skull.

13. Bomhinator igneus, skull ; from Parker.

14. Alytes ohstetricans, skull; from Parker.

15. Discoglossus pictus, adult; vertebral column and skull from above; sternum

from below.

16. Biscoglossus pictus, skull of a younger animal from above.

PLATE LXIX.

Including Pipidce, Xenopidce, Bufonidce, and Bhinophrynidw.

Fig. 1. Pip>a americana, frontoparietal and nasal bones; a, sternum, from Boulenger.

2. Xenopus capensis, axial part of skull from above ; e, ethmoid bone ; os, orbito-

spbenoid; n nasal.

3. Myoiatrachits gouldi, front of skull from above, Avith and without prefrontals.

4. Pseudophryne australis, skull from above; a, sternum.

5. EpklaUa calamita, skull from above.

6. Bnfo margaj-itifer, subsp. nasicas, skull from below, the vomers removed,

showing palatines ; a, anterior half of skull from above, part of fronto-

parietal bone of one side removed to show superior plate of ethmoid.

7. Biifo spinulosus (Peru), young animal, with and without prefrontals.

8. Bufo spinulosus, adult.

9. Bu/o lentiginosus americanus.

10. Bufo delalandi (Mus., Paris).

11. Bufo pantherinus ; frontoparietal bone removed on both sides displaying

ethmoid.

12. Bufo carens.

13. Bufo cceruleostictus ; a, sternum.

14. Peltaphryne jyeltacephala, head.

15. Otaspis empusa, head.

16. Eliinophrynus dorsalis, front of skull from above.

PLATE LXX.

Cystignathidce.

Fig. 1. Pseudis limellum, skull from above.

2. Pseudis mantidactyla, superior axis of skull.

3. Pseudis paradoxa, superior axis of skull.

4. Cydorhamphus fuliginosus; skull, separate ethmoid bone, and sternum.

5. Mixophyes fasciolatus, cranium from above.

6. »S'fOHi&Hsaj)ierica?iMS, superior axis of skull.

7. Ceratophrys ornatus, young ; superior axis of skull.

8. Stombus boiei, skull with crests from above; a, do., axis only ; diagrammatic.

9. Ceretophrys dorsata, anterior extremity of ethmoid.

10. C7i.iroZepies aitstj-aZis, part of skull of individual not fully mature ; a, perfect

sternum.

11. Grypiscus umbrinus, a, skull; b, sternum, and c, sacrum with urostyle.

12. Calyptocephalus gayi, head from above.

13. Limnomedusa macroglossa, skull and ethmoid ; the former showing thin os-

sification along the sagittal suture.

14. Cophceiis marmoratus, with separate ethmoid.
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Fig. 15. Borboroccetes tasma)iiensts, crauium.

16. Borhoroc(eies jyeronii, two skulls.

17. Relioporns anipunctatus, skull.

18. HeUoporus albipunctatus, sternum.

PLATE LXXI.

CystignaiMdce—Continued.

19. Hyperolia marmorata, part of crauium, and separate ethmoid.

20. Hyperolia marmorata, sternum.

21. FaludkoJa irachyops, cranium.

22. Lithodytes latrans, cranium ; a, sternum.

23. Ehyncholistris rosetis, with and without prefrontal bones.

24. Susophus nodosus.

25. Hylorhina cenea.

26. Crinia georgiana, skull and ethmoid.

27. Alsodes monticola, frontoparietal bones and sacrum of type specimen.

28. Pleurodema 6i6/-o?u, skull part.

29. Liuperus marmoratus, skull part.

30. Buionias p)licifro)is, s]s.ulL

31. Bnhonias plicifrons, sternum.

32. Elosia hufonia, with separate ethnoid.

33. Elosia nasus.

34. Syrrhojyhus marnocJcii.

35. Crossodactylus gaudicliaudii,

36. Rylodes lentus.

37. Rylodes oxyrhynchus.

38. Rylodes martinicensis.

39. Leptodactylus caliginosua f

40. Leptodactylus ?

41. Cystignathus ocellata.

42. Ungual phalanges of Cystignathidte. Nos. 5,6, Hylodes; 23, 24, Cystignathi.

PLATE LXXII.

Rylidce.

Fig. 1. TTioj'Ojja ?jwssiessii, to]3 of front of skull.

2. Chorophilus ornatus, top of skull. Fig. a, premaxillary bone ; i, maxillary;

c, prefrontal ; d, ethmoid
; /, squamosal

; g, exoccipital ; h, foramen mag-

num.
3. Rypsihoas xeropliyllum, front of top of skull.

4. Rypsihoas crepitans, front of top of skull.

5. Ryp>siboas albomarginatus, front of top of skull ; a, a thin ossification of basal

membrane.

6. Ryjjsiboas punctatus, front of top of skull.

7. Cincloscopus maximus, front of top of skull.

8. Ryla leucomelas, front of top of skull.

9. Ryla ? sp., front of top of skull.

10. Ryla gratiosa ; a, sternum, front of top of skull.

11. Ryla americana (Litoria), front of top of skull.

12. Ryla freycineti, front of top of skull.

13. Ryla hyposticta, front of top of skull.

14. Ryla dimolops, front of top of skull.

15. Ryla aurea (Ranoidea), front of top of skull.

16. Smilisca baudinii, front of top of skull, with ungual phalanges.
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Fig. 17. Agalychnis moreletii, front of top of sknW.

18. PhyllomedHsa iicolor, front of top of skull ; a, sternum.

19. Hyla carolinensis, skull from above ; a, sternum.

20. Scytopis venulosiis, front of top of skull; 1, ethmoid bone ; a, another speci-

men, showing inequalities of surface and posterior outline of ethmoid bone.

PLATE LXXIII.

Hylidw, Hemiiiliractidw, Cystignathidw, and Pelobatidce.

21. Osteocephalus pJaniceps, skull from above.

22. Hyx)sil)oas crepitans, roof of m.o\it\i..

24. Trachyceplialus geographicus, skull from above ; from Steindachner.

25. Triprion petasatus, head, side view.

26. Triprion petasalus, head, from above.

27. Triprion petasatus, interior of mouth.

28. Cincloscoptis maximus, right manus; u and r, ulna and radius; u and r, ulnar

and radial carpals ; c, central, 1-2-3-4-5 distal carpals, 4 and 5, con-

fluent ;
1-5 metacarpals ; I supporting a spinous poUex.

29. Acris gryllus, right manus, four times natural size.

30. Hylidce, distal phalanges ; No. 7, TrachycepliaJus marmoratm anterior and

posterior; 8, Hyla carolinensis, do. ; 9, Scyto^nsvenulosus, do. ; 10, Hypsihoas

alhomarginatus, do. ; 11, Cincloscopus maximus, do., posterior attached to

penultimate iihalange ; 12, Hyla aurea, do ; 13, Phyllomedusa iicolor, do.

;

14, same, the external ungues of both pedes.

31. Hemiphractus sciitatus, head from above, from Boulenger.

32. Scaphiopns holbrooMi, right manus; lettering as in Fig. 28.

33. Mixophyes fasciolatus, right manus, lacking the phalanges ; letters as in

Fig. 28.

34. Leptodactylus pentadactylus, left manus, the male showing process of second

metacarpal, which is wanting in the female ( 9 ) ; lettering as in Fig. 28.

PLATE LXXIV.

Embracing Hemisido}, Brevicipitidce,Engystomid(x, Pliryniscidce, and Dendrohatida:.

Fig. 1. Hemisus guttatum, skull, from above.

la. HemisHs guttatum, skull, from left side, exhibiting the suprascapulo-prootic

articulation, and the small freely-moving suspensorium.

2. Hemisus guttatum, sternum ; from Boulenger.

3. Breviceps gihhosus; a, anterior part of top of skull from above ; h, end of muz-
zle from front, displaying lateral premaxillaries between the premaxilla-

ries, the maxillaries, and the nares; c, vertebral column, less the first and
the sacrum, from below ; d, last lumbar vertebra, anterior extremity from
left side ; e, last lumbar vertebra, anterior extremity, from front.

4. Phrynomantis bifasciatus, front of top of skull.

5. Phrynomantis bifasciatus, symphysis mandibuli, from above.

6. Phrynomantis bifasciatus, from front.

7. Microhyla achatina, top of front, and anterior end of frontoparietal, showing
dotted outline of ethmoid.

8. Callula balteata, top of front, from above.

9. Engystoma microps, top of front, from above.

10. Cacopus systoma, top of front, from above, with profile of prefrontal bones.

11. Diplopelma ornatum, top of front, one-half the frontoparietal remoA^ed to

show the ethmoid.
12. Diplopelma ornatum, symphysis mandibuli.

13. Engystomidae (name mislaid).

14. Hypopachus variolosus, top of skull; a, sternum.

15. Stereocyclops incrassatus, top of skull, a, sternum.
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Fig. 16. Atelopits flavescens, to-p oi' front Sind etlamoid.

17. Atelojms^ sy>., top of front, ethmoid, and profile of prefrontal bone.

18. Phryniscus varius, top of front, Tvith profile of prefrontal bone.

19. Phryniscus ? Icevis, top of front, ethmoid, and profile of prefrontal bone,

20. Bhinoderma darwini, top of front and profile of prefrontal bone.

21. Bendrobates tinctoriKS, top of front and anterior extremity of parasphenoid

bone.

22. Ungual phalanges of—No. 15, Dendroiates iinciorius; 16-17, Atelopus flaves-

cens; 18, Callulapicta; 22, CaUula balteata.

23. Cacopus systoma, sternum, from Boulenger.

24. Dyscophus antongilii, sternum, from Boulenger.

PLATE LXXV.

Banidce.

Fig. 1. Phyllobafes Mcolor, -part of skull.

2. Prostherapis brunneus, skull and sternum.

3. Hylambates marmoratus, front of skull, above.

4. Cassina senegalensis, front of skull, above ; with the anterior extremity of the

frontoparietal bones of an older individual.

5. RyperoUus madagascariensis, front of skull, above.

6. Vornufer dorsalis, front of top of skull and ethmoid.

7. Phrynobairachiis natalensis, front of top of skull.

8. Staurois natator, front of top of skull.

9. Banida chrysoprasina, front of top of skull ; a, sternum of do.

10. Bana jungliuhnii, front of top of skull.

11. Bana malabarica, front of top of skull.

12. Bana erythnea, front of top of skull
;
young.

13. Bana erythrcea, front of top of skull ; medium.

14. Bana erythrcea, front of top of skull ; large. .

15. Bana mascariensis, front of top of skull.

16. Bana fasciata, front of top of skull.

17. Bana oxyrhyncha, front of top of skull.

18. Bana brevieeps, front of top of skull ; one a superior, the other an antero-

superior view.

a9. Bana clamata, front of top of skull.

20. Bana agilis, top of head from front ; adult.

21. Bana agiJis, top of head from front
;
young.

22. Bana cyanophlyctis, top of head from front; young.

23. Bana tigrina, top of head from front
;
young.

24. Bana tigrina, top of head from front ; adult, the anterior part of the fronto-

parietals removed, showing the form of the ethmoid and the cartilage of

its superior face, the accompanying figure representing the ethmoid with
the cartilage removed.

25. Bana leschenaultii, young; front of top of skull.

26. Bana occipitalis, front of top of skull,

27. Bana hexadactyla, front of top of skull.

28. Banafuscigida, front of top of skull.

29. Bhacophorus reinwardtii, front of top of skull.

30. Chiromantis xeranipelina, front of top of skull.

31. Polypedates macnlatus, top of head.

32. Oxyglossiis lima, top of front of skull.

33. Ungual phalanges of Ranidae. Fig. 1, Bana erythrcea, posterior foot; 2,

Polypedates nmculatus, a.ni&v\OY foot; 3, do., anterior and posterior feet ; 4,

Bhacophorus reinwardtii, anterior and posterior feet; 19, Bana malabarica,

both feet; 20, B. temporaria, both feet 21, B, clamata, hoth feet; 22, B.

fuscigula, both feet.

1951—Bull. 34 33
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PLATE LXXVI.

Hyoid apparatus of Anura, mostly enlarged. Figures copieil from Parker's Structure

and Development of the Skull in the Batrachia, except Fig. 18 which is

is original, and Figs. 2, 3, 5, 6, and 7, which are from Dug^s Osteologie et

Myologie des Batracieus, corrected by comparison with Parker I. c.

Fig 1. Xenopus capensis, S. Africa.

2. Bombinalor igneus, Europe.

3. Alytes ohsteiricans, Europe.

4. Xenophrys monticola, India.

5. Pelolates fuscas, Europe.

6. Pelodytes punctatus, Europe.

7. Bufo vulgaris, Europe.

8. Phyllomediisa bicolor, S. America.

9. Hyla eivingii, Australia.

10. Coplueus marmoratus, S. America.

11. Cystignatlms typhonms, S. America.

12. Atelopus vai'ius, Costa Rica.

13. Callula ptdchra, Farther India.

14. Engystoma carolinense, N. America.

15. Dendrobates iinetorius, S. America.

16. Rhacophorus maximus, India.

17. Bana esculenta, Europe.

18. Remisus guttatus, Natal.

PLATE LXXVII.

Superficial and deep muscles of the mauus and pes of three species of Anuras.

Figs. 1,2. Leptodactylus pentadactylus, mauus, male.

3, 4. Leptodactylus pentadactylus, mauus, female.

5, H, 7, Scytopis venuJosus, pes.

b, 9, 10, 11. Bana esculenta, i^es.

The lettering in Figs. 1-4 is identical with that used iu Dug^s Osteologie et Myologie

des Batraciens.

No. 87, Cubito-metacarpal ; 88, subluuo-metacarpal of the index; 89, metacarpo-

metacarpal of the index ; 95, humero-subdlgital ; 96, cubito-radio-subpha-

langeal of the index ; 120, subluno-phalangettal of the index ; 121, sub-

metacarpo-phalaugo-phalangettal of the index. In Figs. 5 and 8 are dis-

played the superficial flexors of the digits. In 6, 7, 9, 10 and 11, the deeper

muscles of the phalanges and metatarsals are exhibited in the numbers

from 7 to 21. Nos. 13 and 22 are the second and third iutermetatarsals of

Dug^s.

PLATE LXXVIII.

Embryology of Hyla pickeringii Holbr., and Hyla ? versicolor Lee. ; from drawings by
Prof. S. F. Baird.

Figs. 1-19. Hyla pickeringii.

1. Egg with germinal vesicle; first day after laying, May 15, 9 a. m.

Figure a natural size.

2. The same, May 16, 9 a. m. ; from above.

3. The same. May 16, 9 a. m. ; from below, showing germinal area.

4. The same iu profile.

5. First appearance of embryo in egg laid about the evening of May 14.
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Figs. 1-19. Hylapiclceringii— Continued.

6. Side view of the same.

7. A more advanced embryo.

8. Side view of the same.

9. Embryo still farther advanced, May 16, 4 p. m. Fig. a, side view
of the same.

10. Vitellus of elongate form, with brown polygonal spots arranging

themselves in meridians, May 16, 4 p.m. Laid about 10 a. m.,

May 15.

11. Embryo on May 17, 10 a. m.; rotation commenced; Fig. a, profile.

12. Embryo May 17, 11 a. m. ; a, profile.

13. Embryo May 17, 4 p. m., straightened out.

14. Embryo May 17, 4 p. m., profile.

15. Embryo May 17, 5 p. m., profile enlarged, displaying ciliary move-
ments.

16. The same ; head from front.

17. May 18, 9 a. m., liberated artificially and swimming.

18. The same ; front and below.

19. May 18, 3.30 p. m.

20. Tadpole, anterior part.

21. Eye of same in profile.

22. Brain and spinal cord of tadpole.

23-26. Hyla f versicolor.

23. Embryo in albumen, April 9.

24. Embryo just before liberation.

25. Embryo just after liberation ; branchial circulation distinct.

26. Head of the same from below ; diagram.

PLATE LXXIX.

Development of the three anterior inferior cranial arches of the genus Eana ; much
enlarged. From W. K. Parker.

The arches are: the trabecular (in dotted outline), the mandibular, and the cerato-

hyal. The successive stages of the ossicula auditus are exhibited also.

For explanations of details, see Plates XLVIII to L.

PLATE LXXX (cancelled).

PLATE LXXXI (cancelled).

PLATE LXXXII (cancelled).

PLATE LXXXIII.

Fig. 1. Hyla andersonii Baird ; natural size.

2. Hyla gratiosa Le Conte ; natural size.

3. Do. ; mouth, within.

4. Do. ; hand.

5. Do. ; foot.

PLATE LXXXIV (cancelled).

PLATE LXXXV (canceUed).

PLATE LXXXVI.

Batia septentrionalis Baird, var. simiata Baird ; natural size.
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Necturus maculatus.





Bulletin 34, U. S. National Museunn.—Cope, Batrachia of North Annerica, Plate V.

Cryptobranchus allegheniensis.
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Cryptobranchus allegheniensis.
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Cryptobranchus allegheniensis.
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Hyoid Arches of Batrachia.
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AMBLYSTOMA PUNCTATUM-
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Amblystoma punctatum.
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AMBLYSTOMA PUNCTATUM.
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Amblystoma punctatum.
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Amblystoma and Plethodon.
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Amblystoma opacum.
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Amblystoma and Siren.
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Chondrotus tenebrosus.
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Chondrotus tenebrosus.
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Hyoid Arches of Amblystomid/e.
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Hyoid Arches of Amblystomid/e and Hynobiid/e.
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Plethodon glutinosus.
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Spelerpes longicaudus and S. bilineatus.
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Spelerpes ruber.





Bulle-tin 34, U. S. National Museum.—Cope. Batrachia of North America. Plate XXXII.

2.

4.

C^.:-U)

Spelerpes and Amblystoma.
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Gyrinophilus porphyriticus.
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Hyoid Arches of Urodela.
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Salamandra and Thorius.





Bulletin 34, U. S. National Museum.— Cope Batrachia of North America

.^^^n^^a^fe^ no,
or

t.cr-

moe-

Plate XXXVIII

^^ 2...

epg-

so occ
^'"' o^ Pm

sp 7 d
ji, .Luiiiii:i-''"^^^_^12"^J!!'T

noc rrmj)

eetTv

poc m.up 6.

pff

-rs.o

'icc pas

e.n poc moc
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Viscera of Urodela.
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Siren lacertina.
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Proteida and Urodela.
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Urodela, Trachystomata, and Salientia.
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Salientia, Ganocephala, and Rhachitomi.
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Salientia.
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Proteida and Urodela.
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Urodela and Salientia.
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Salientia.
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Brains of Urodela, Proteida, and Salientia.
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BUFO LENTIGINOSUS AMERICANUS.
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BUFO LENTIGINOSUS AMERICANUS.
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Ceratophrys dorsata.
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Hyla versicolor.





Bulletin 34, U. S. National Museum.—Cope. Batrachia of North Annenca. Plate LXV.

Callula pulchra.
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BUFONID/E, ETC.
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FiRMISTERNIA.
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Embryology of Hyla.
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diptychus 235

gracilis 235

hsematiticus 235

hemiophrys 261,273

insidior 235

intermedins 235

kelaartii 235

lentiginosus 235, 261, 277

americanus 278, 284

Bufo lentiginosus fowleri 278, 279

lentiginosus 278, 289

subspecies of 278

woodbousei 278, 281

leschenaultii 235

naricus 235

pantherinus 235

punctatus 335,261,262

quercicus 235,261,291

species of 261

valliceps 235,292,457

viridis 235

vulgaris 235

BufonidfB 248, 249, 255, 258, 394, 451, 460

Cacophrynus 382

Cacopus 385

Cacosternum 385

Cfeciliidfe 222

Calamites 349

Californiense (Amblystoma) 68

Calluella .390

Callula 384,385

Callulops 385

Calopbrynus 387

Calyptocephalus 311

Camarataxis 47

Cantabrigensis (Rana) 435, 436

Capito (Rana areolata,) 415

Carolina? (Amblystoma) ..- 56

Carolinense (Engystoma) 385

Carolinensis (Calamita) 366

(Hj'la) 366

Cassina 250,392,393

Catesbiana (Rana) 424

Caiidatus (Batrachoseps) 126

Centrolene 311

Ceratobatrachidse 248, 249, 383, 384

Ceratohy la 382

Ceratopbrys 250,312,394

boiei 312

Chaunus 260

Chilensis (Bufo) 267

Cbilophryuo ~ 260

Chioglossa 200

Chirodr.\as 349

Chiroleptes 312

alboguttatus 312

Chiromantis 392,393

rnfescens 239

Chondrotus 31,47,98

aterrimus 99, 109

character of species of 99

cingulatus 99, 100, 455

decorticatus 99, 107

microstomus 99, 101

paroticus 105

tenebrosus 31,99,111

texanus 99,104

Chorophilus 252, 322, 323, 331

feriarum 332,339

nigritus 321,332,337,459

verrucosus 459

occidentalis 332,335

ocularis 332,348

ornatus 332,333
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Chorophilus, species of 33

triseriatus 321,332,342

Chrysodonta 215

Cincloscopus... 322,323

Oinerea (Calamita) 366

(Salamandra) 133

Cinereus (Plethodon) : 133

Cin:;ulatvim (Amblystoma) 100

Ciugtilatus (Chrondrotus) 100

Circulosa (Eana areolata) 413

Cirrigera (Salamandra) 164

Clamata (Rana) 419

Clatnitans (Kana) 419

Clarkii (HelocEetes) 342

Clinotarsus 393

Coeciliidte 33

Cognntus (Bufo) 275

Colostethidaj 248,383,384,390

Colostethus 390

Cohimbiensis (Bnfo) 267

Compactilis (Bufo) 273

Conspersa (Eana) 424

Conspersiim (Amblystoma) 61

Topea 387

Coiaanum (A-mblystoma) 63

Copei (Bufo) 284

Cophfeiis 312

Cophomantis 349

Cophyla 390

Cophylidse 248,383,384,390

Copii (Chorophilus) 335

(Hyla) 369

Comufer. 392,393

Couchii (Scaphiopus) 301

Cranophryne • 260

Crassulus (Plethodon) 147

Crepidophryne 260

Crepitans (Acris) 326

Crinia 312

Croceater (Plethodon) 150

Crucifer (Hyla) 352

Cruenta (Eana) 431

Crypt obranchidffi 33,36,451

Cryptobranchus 37

Cryptobranohus allegheniensis 38

fiiscus 43

Cryptotis 295

Cultripes 297

Cuneus (Hypopachus) 387

Cyclorhamphus 311

Cyliudracea (Salamandra) 139

Cylindrosoma 161

Cynops 202

Cystignathid* . . . .248, 249, 255, 309, 390, 3&4, 451, 460

table of genera 311

Cystignathus 250, 394

Daulinia (Smilisca) 379

Debilis (Bufo) 264

Decorlicatum (Amblystoma) 107

Decorticatus (Chondrotus) 107

Dendrobates 389

Dendrobatidfe 248, 249, 383, 384, 389, 394

Dendrohyas 349

Deudrophryniscidffi 248, 249, 255, 295

genera of 295

Page.

Desmiostoma 47

Desnjodactylus 130, 19n

Desmognathidse .33, 190,451

De.smognathus fusca 191, 194

auriculata 195

fusca 1 95

nigra 191,198

ochrophaBa 191

species of. 191

varieties of 195

Diagleua 322,323

Dialopha (Chilophryne) 291

Dicamptodon 47, 118

ensatus 118

Dicroglossns , 393

Didactyla (Amuhiiima) 216

Didactylum (Sircuoides) 216

Didocus 297

Diemyet ylus 201, 202

species of 203

torosus 203, 204

riridescens 203,207

meridionalis 211

miniatus 207

viridescens 207

Dipternus (Bufo) 275

Dipus (Phanerobranchus) 226

Discoglossidse 248, 255, 256, 309

Discoglossus 258

Dorsalis (Eana) 324, 329

(Salamandra) 207

(Triton) 207

Draytonii (Eana) 441

Dromoplectrus 261

Dugesii (Scaphiopus) 303, 305

Dybowskii (Eana) 431

Dyscophida 248,249,390

Dyscophus 390

Edalorhiua. 313

Embolomeri 13

Engystoma 385

carolinense 385

Engystomidse 248, 383, 384, 394, 451

Euhydrobius. 313

EnsatQS ^Dicamptodon) 118

(Plethodon) 148

(Triton, 118

Epidalea 259,260

313

68

97

204

133

133

133

148

Epirhe.xis

Episcopum (Amblystoma)

Epixanthum (Amblystoma) . .

.

Ermani (Triton)

Erythrouuta (Salamandra)

Erythronotum (Amblystoma).

Erythronotus (Plethodon)

Eschscholtzii (Ensatiua)

Eupemphix 259, 260

Eupliorbiacea (Hyla) 361

Euproctus 202

Eurycea 37

Eusophus 312

Esimia (Hyla) 361

Fasciata (Salamandra) 54

Fasciatuni (Ambl;,stoma) 54,68

Femorale (La Eaine) 371
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Femoralis (Auletris) , , ' 371

(Calamita) 371

(Hyla) , .352,371

Feriarum (Chorophilus) 339

(HelcBcetea) 339

Ferreus (Anaides) 185

( Autodax) 185

Firmisternia 246, 248, 383

fomiliesof 383

Flavipunctatus (Plethodon) 145

(Salamandra) 164

riaviasimus ( Pseudotriton) 172-176

Flavi ventris (Rana) 431

Flaviviridis (Rana) 420

Fontiualis (Rana) 419

Front 0SIX3 (Bufo) 281

Fusca (Desmognathus) 194

(Rana) 431

Fuscum (Aniblystoma) 89

(Menopoma) 43

(Plethodon) 194

Fuscus (Cryptobranchus) 43

(Triturus) 194

Ganocephala 13

Gastrechmia 246, 382

Geoiriton 121, 124, 125

Gigantea (Menopoma) 39

(Molge) 38

(Salamandra) 38

(Salamandrops) 39

Glossolega 201

Glutinosa (Salamandra) 139

Glutinosum (Cylindrosoma) 139

(Plethodon) 139

Glutinoaus (Plethodon) 139

Gracilis (Rana) 438

Granulata (Salamandra) 89

Granulosa (Salamandra) 204

Granulosus (Bufo) 292

Gratiosa (Hyla) 377

Gratiosus (Epedaphus) 377

Greenii (Salamandra) 207

Gryllus (Acris) 324, 326, 329

(Hylodes) 324, 326, 329

(Rana) 324,329

Grypiscus 381

Guttolineata (Salamandra) 170

Guttolineatum (Cylinclrosoma) 170

Guttolineatus (Spelerpes) 170

Gyrinophilus 121, 124, 125, 154

porphyriticus 31, 155

Halecina (Rana) 397, 403

Halophila (Bufo) 267

Hammondii (Scaphiopus) 303, 305

(Spea) 303,305

Helcecetes 331

Helioporus 312

Hemidactyliidae 119

Hemidactylium 121, 124, 125, 130

scutatum 130

Hemimantis 250

Hemiophrys (Bufo) 273

Hemipiiractidse 248, 249, 255, 382

Hemiphractus 382

Hemisidae 382

Hemisiis 382

Heredia 132

Heteroglossa 250, 392, 393

af : icaua 394

malabarica 394

.iiifalensis 394

lilicata 394

Heterotriton 47

Holbroolvii (Rana) 298

(Scaphiopus) 298

Hoplobatrachus 250, 393

Horiconensis (Raua) 420

Horrida (Protou(ipsis) .. 39

Hyemalis (Menobianehus) 23

(Siredon) 23

Hyla 250, 252, 322, 323, 349

agrestis 321

andersouii 321, 352, 365, 459

arborea 321

arenicolor 321, 352, 369

carolinensis 852, 366

ccerulea 321

curta 321

distribution of 350

eximia 361

femoralis 321, 352, 371

fusca 321

gracilipes 321

gratiosa 321, 352, 377

krefftii 321

lateralis 321

leseurei 321

miotympanum 321

phyllochroa 321

pickeringii 321, 351, 3.52

regilla 321,351,355

laticeps 356,359

regilla 356

scapularis 356

species of .' 351

squirella 321, 352, 363

versicolor 321, 352, 373-375

Hylambates 392, 393

Hylaplesia 260

Hylaplesiidfe 389

Hylarana 393

Hylas 349

Hyiella' 250, 322, 323

Hylida? 248, 255, 320, 394, 451

table of genera 322

Hylixalus 391,393

Hylodes 252,313

augusti 317

martiniceusia 239

Hylodidse 309,390

Rylomedusa 349

Hylorhina 313

Hynobiidaj 33.118

Hynobius 119

Hyperoglossa 250

Hyperolia 312

Hyperolius ..392,393

Hypopachus 387

cunens 387, 388

oxyrhinus 388
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Hypopachus variolosus 388

Hypsiboas. 322,323

aibomarginata 321

• boans 321

lecauus ( Anaides) 187

(Autodas) 187

(Plethodon) 187

Ingens (Amblystoma) 68

(Heterotriton) 68

(Salamandra) 68

(Triton) 68

Insidior (Biifo) 264

lutermedia (Siren) 226

lutermedius (Plethodon) 145

Intermixta (Salamandra) 194

Jeffersoniana (Amblystoma) 89

(Salamandra) 89

(Xipbonura) 68,89

Jeffersouianum (Amblystoma) 89,92

Lacepedii (M enobranchus) 23

(Phanerobranchus) 23

Lacertina (Siren) 226

Lasvis (Taricba) 204

(Triton) 204

Larvfeformis (Cbrysodonta) 216

Laterale (Amblystoma) 92

Lateralis (Hyla) 366

(Menobranchus) 23

(Xecturus) r. 23

(Triton) 23

Laticeps (Hyla) 359

Latiremis (Eana) 435

Latonia 258

Latrans (Lithodytes) 316

Lecontei (Rana) 441

Lentiginosa (Chilopbryne) 289

Lentiginosus (Bufo) 289

Leptobrachium 296

Leptodactylus 313
* mystacimis 289

ocellatus 239

• Leptopelis 250

Lepturnm (Amblystoma) 116

Leptums (Linguselapsus) 116

Levifrons (Bufo) 272

Lichenoides (Siredon) 68

Limnocharis 313

Limnodytes 393

Limnomedusa '. 312

Lindynastes 312

Linguselapsus 47, 114

annulatus 115

lepttirus 115, 116

Liopelma 258

Lithodytes 313, 315

latrans 315,316

ricordii 315, 318

Litoria 349

Liuperus 313

Longicauda (Cylindrosoma) 168

(Salamandra) 168

Lougicaudatum (Cylindrosoma) 168

Longicaudus (Spelerpes) 168

Longipes (Epirhexis) 441

(Rana) 441

Page.

Lophopus 34&

Lucifuga (Spelerpes) 168

Lugubris (Anaides) 183

(Autodax) 183

(Salamandra) 183

(Taricha?) 183

Lnrida (Amblystoma) 68

(Salamandra) 68

Lysapsus 311

iTacrodactylum (Amblystoma) 95

Maculata (Camarataxis) 68

(Lacerta) 56

(Salamandra) 172

Maculatum (Amblystoma) 68

(Desmiostoma) 68

Maculatus (Hylodes) 342

(Xecturus) 23

(Proteus) 23

Maoulosus (Nectnrus) -3

Malachylodes 313

Maltzania 393

Manculus 121, 124, 125, 158

quadridigitatus 158, 159

remifer 158

Mantella 389^

Mantipus 390

Marginatus (Pseudotriton) , 152

(Spelerpes) 152

(Stereochilus) 152

Marnochii (Syrrhophus) 318

Mavortia (Amblystoma) 68

Mavortium (Amblystoma) 68

Maxima (Eana) 424

Means (Amphiuma) 216

Megalobatracbus 37

Megalixalus 392,393

Megalophrys 295

Melanobatrachus 387

Melanosticta (Salamandra) 130

Melanostictus (Desmodactylus) 130

Melanota (Rana) 419

(Eanaria) 419

Menobranchus 23

Menopoma 37

Micrixalus 392,393

Microhyla 384, 385

Microps 385

Microscaphus (Bufo) 267

Microstomum (Amblystoma) 101

Microstomus ( Chondrotus) 101

Millepunctata (Salamandra) 207

Millepunctatus (Triton) 207

Miniatus (Diemyctylus) 207

(Notophthalmus) -.. 207

(Triturus) 207

Mitrolysis 312

Mixophyes 311

Molge 202

Montanus (Pseudotriton) -. 170

Montezuma; (Rana) 428-

Mucronata (Eurycea) 39

Mngiens (Rana) 424

Multiplicata (Scaphiopus) 308

(Spea) 308

Multiplicatas (Spelerpes) 162
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Murainopsis . 215

Muricolor (Hyla) 379

MusiciTs (Bufo) 289

Muta (Eana) 431

Myobatrachus 259,260

Myxophyes 250

Nannobatrachus 391, 393

Nannophrys 391, 393

Nebulifer (Bufo) 292

Nebulifera (Chilophryne) 292

Nebulosum (Amblystoma) 68

Nectes 260

Nectophryne 26D

^Tectums 22,23,31

maoulatus 23

punctatus 27

NeocsesaresiDus (Proteus) 172

Niger (Plethodon) 194,198

(Triton) 89,198

Nigra (Desmognathus) 198

(Salamandra) 198

Nigricans (Eana) 420,441

Nigrita (Acris) 337

(Eana) 337

Nigritns (Chorophilus) 337

(Cystignathus) 337

(Pseudacris) 337

Nigriventris (Batracboseps) 129

Nigrum (Amblystoma) 198

Notaden 260

Notophthalmus 202

Nototrema 321, 322, 323

marsupiatum 240

testudineum 240

Nyctibatrachus 392, 393

Nyctimantis 322, 323

Nyctixwlus 392

Obscurum (Amblystoma) 68

Occidentalis (Chorophilus) 335

(Litoria) 335

Ochropbfea (Desmognathus) 191

Ocularis (Chorophilus) 333, 335, 348

(Hyla) 335,348

(Hylodes) 348

Odontophrynus 312

CEdipina 121

CEdipus 121,124,125

Olivaceum (Engystoma) 385

Ollotis 260

Onca(Rana) 443

Onychodactylus 119

Opaca (Amblystoma) 54

(Salamandra) 54

Ojiacum (Amblystoma) 54

Operculata (Siren) 172

Opisthodelphys 322,323

ovifera 240

Oregonensis (Heredia) 148

(Plethodon) , 148

Ornatus (Chorophilus) 333

(Cystignathus) 333,335

Otaspis 260

. Otilophus 260

Oxyglossus 392, 393

Oxyrhyncha (Eana) 399

Osyrhynchus 260

(Eana) 398

Pachybatrachus 393

Pachyderma (Eana) ^ . 444

Pachytriton 201

Pacificum (Hemidactylium) 129

Paciflcus (Batracboseps) 129

Palaeobatrachidfe 253

Paludicola 250, 313

gracilis 239

Palustris (Eana) 398, 406

Pansosana (Hyla) 379

Pardalis (Eana) 406

Paroticum (Amblystoma) 105

Paroticus (Chondrotus) 105

Pectoglossa 47

Pelobates 297

Pelobatidae 248, 296

Pelodytes 296

Pelodytidffi 248,249,255,290

genera of 2 "6

Pelophylax 393

Penusylvanica (Eana) 447

Perialia 312

Phanerobranchus 23, 225

Phractops 312

Phryne 260

Phrynella 384,385

Phrynidium 387

Phryniscidffi 248, 249, 383, 384, 387, 451

Phryniscus 387

Phrynocara 390

Phrynocerus 312

Phrynoidis 260

Phrynomantis 384, 385

Phyllobates 391,393

Phyllodromus 391, 393

Phyllomedusa 321,322,323

iheringii 239

Pickering (Acris de) ' 352

Pickeringii (Acris) 352

(Hyla) 352

(Hylodes) 352

Picta (Salamandra) 194

Pictus (Bufo) 267

Pipa 240

Pipidffi 248,252

Pipiens (Eana) 397,424

Pisciformis (Siredon) 68

Platineum (Amblystoma) 93

Platypelis 390

Platyrrhinus (Eana) 431

Plectromantidee 309

Plethodon 121,124,125,132

jeneus 133, 143

cinereus 31, 133

cinereus 134

dorsalis 138

erythronotus 135

crassulus 133, 147

croceater 133, 150

flavipunctatus 133, 145

glutinosus 133, 139

intermedins 133, 145

oregonensis 133, 148
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Plethodon, species of 133

PlethodontsB 124

Plethodontidae 33,119,451

genera of 121

Pletliodontinfe 119

Plethodontohyla 390

Plenrodeles 201

Pleurodelidse 33, 201, 451

genera of 201

Pleurodema 313

Polypedates 393

Polypedatidse 309, 390

Porphyritica (Salamandra) 155

(Spelerpes ?) 155

Porphyriticiim (Amblystoma) 101

Porphyriticus (Gyrinophilus) 155

(Spelerpes) 155

(Triton) 139,155

Pretiosa (Eana) 432

Proserpine (Amblystoma) 68

Prostberapis 391,393

Proteida 13,21,451

Proteidffi 22,451

Proteus 22,31

Protonopsis 37

Pseudacris 331

Pseudis 249,311

Psendobranchtis 225,230

striatns 230

Pseudopbryne 259,260

Pseudosauria 30

Pseudotriton 161

Punctata (Amblystoma) 56

(Laceria) 56

Punctatissimus (Triton) 207

Punctatum (Amblystoma) 56, 183

Punctatus (Necturus) 27

Pyxicepbalus 250,393

Quadridigitata (Salamandra) 159

Quadridigitatus (Batracboseps) 159

(Maneulus) 159

Quadrimaculata (Salamandra) 194

Quercicus (Bufo) 291

nana 250,252,392,393

agilis 396,438'

agilis 438

aurora 397,438,439

areolata 396, 397, 409

sesopus 412

areolata 410

capito 415

circulosa 413

boylii 396,397,444

cantabrigensis 396, 397,435

cantabrigensis 435, 436

evittata 435, 437

latiremis 435

catesbiana 394,396,397,424

clamata 394,396,397,419

corrugata 394

cyanophlyctis 394

draytoni 396,397,441

draytoni 441

onca 441,443

cbrenbergii 394

Egpa esculenta . . .

.

fasciata

fuscigtila

gracilis

grunuiens ...

hesadactyla .

mascariensis.

Page.

394

394

394

394

394

394

394

montezumae 396,397,428

occipitalis 394

opistbodon 239

osyrhyucba 394

palustris 396, 397, 406

septentrionalis 396, 397, 416

silvatica 396, 397, 447

species of 396

temporaria 394, 396, 431

pretiosa 397,432

temporaria 432

virescens 394, 396, 397

austricola 398

bracbycepbala .398, 403

circulosa 409

spbenocepbala 398, 399

virescens 398, 401

Eanidffi 248, 249, 250, 309, 383, 384, 390, 451

genera of 391

Eanidens 119

Eanoidea 349

aurea 321

Eanula 392, 393, 394

Eecapitulation 451

Eectifrenis (Scapbiopus) 301

Eegilla (Hyla) 355

Eemifer (Maneulus) 158

Ebacbitomi 13

Ebacopboras 392, 393

reticulatus 240

Ebffibo 261

Ebinoderma 240.387

Ebinopbrynus 260

Ebombopbryne 384

Eicbardi (Hyla) 373

Eicordii (Hylodes) 318

(Litbodytes) 318

Euber (Pseudotriton) 172

(Spelerpes) 172

Eubra (Salamandra) 172

(Spelerpes) 172

Eubrirentris (Salamandra) 172

Salamandra 200

Salamandrella 119

Salamandridse 33, 200

genera of 200

Salamandrina 201

Salamandroides 47

(Cryptobrauchus)... 38

Salamandrops 37

Salientia 13,232,451,457

classification of - 246

integument of 234

origin and evolution of 244

osteology of 232

reprouiictian of 238

viscera of 235,457

Salmonea (Salamandra) 155
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Salmonea(Spelerpes?) 155

Saliuoneum (Amblystoma) 155

Salmoneus (Pseudotriton) 155

(Spelerpes) 155

Sayi (Menobranchus) 23

Soapliiopliryne 387

Scaphiopidfe 255,296

Scapbiopodidas , 309, 451

Scaphiopus 252,297,298

couchii 298,301

holbrookii 29H

species of 298

Scapularis (Hyla) 356

(Rana) 424

Scbismaderma 260

Scotica (Rana) 431

Sciitata (Salamandra) 130

Scutatnm (Hemidactylium) 130

Scutatus (Batrachoseps) 130

Sfutatus (Desmodactylus) 130

Sculiger 260

Scynax 349

Scytopis ...322,323,394

Scytopsis 321

Seiranota 201

Semifasciata (Hyla) 366

Septentrionalis (Choropbilus) 342

(Rana) 416

Silvatica (Rana) 447

Sinuata (Rana) 416

Siranotidae 201

Siredon 47

Siren 31,225

lacertina 226,456

splanchnology of 456

Sirenidai 223,451

Sirenoides - 215

Smilisca 322,323,379

baiidinii 321,379

Solitarius (Scaphiopus) 298

Spea 297,302

hammondii 303

bombifrons 303,306

hammondii 303,305

intermontana 303, 304, 305

subspecies of 303

multiplicata 308

species of 303

Speciosus (Bufo) 272

Speleipes 121,124,125,161

bellii 161

bilineatus 31,162,163

cephalicus 162

chiropterus 162

guttolineatus 162, 170

leprosus 162

longicaiidus 162, 168

multiplicatus 162

ruber 31, 162, 172, 455

flavissimus 176

montanus - 179

aticticeps 178

species of. 161, 161

SpelerpinoB 119

Sphainorbynchus 349

Spbaerotheca 393

Sphenophryne 387

Squirell (La Ralne) 363

Squirella (Aiiletris) 363

(Calamita) 363

(Hyla) 363,371

Stagnalis (Scaphiopus) 305

(Spea) 303,305

Stegocephali 13

Stellio (Salamandra) 207

Stenocephalus 385

Steieochila 121

Stereocliilus 124, 125, 152

marginatus 152

Stereocyclopa 387

Stombus 312

Stongylopus 393

Striata (Siren) 230

Striatn s ( Pseudobranchus) 230

Subfusca (Salamandra) 172

Subfuscus (Pseudotriton) 172

Subviolacea (Lacerta) 56

(Salamandra) 56

Subviolaceum (Amblystoma) 56

Sylvatica (Rana) 435, 447

Symmetrica (Salamandra) 207

Symmetricus (Triton) 207

Syrrophus 252, 313, 318

eystignathoides 318

lepras 318

marnochii 318

verrucipes 318

Systoma 385

Talpoidea (Salamandra) 52

Talpoideum (Amblystoma) 52

Taricha 202

Telmatobius 312,313

Temporaria (Rana) 431,435,438

Tenebrosa (Xiphonura) Ill

Tenebrosum (Amblystoma) Ill

Tenebrosus (Chjndrotua) Ill

Tetradactylus (Menobranchus) 23

(Phauerobranchus) 23

Texana (Salamandra) 104

Tiixauuiii (Amblystoma) 104

Texanus (Chondrotus) 104

Teseuse (Engystoma) 385

Thoriidffi 33

Thoropa 322,323

Tigrina (Amblystoma) 68

(Salamandra) 68

Tigrinum (Amblystoma) 68

(Siredon) 68

Tigriiius (Triton) 68

Tomopterma 393

Torosa (Molge) 204

(Taricha) 204

Torosus (Notophthalmus) 204

(Triton) 204

Trachycephahis 321,322,32.^

Trachystomata 13,223,451

Trematodera 30

Tridactyla (Amphiuma) 216

(Murtenopsis) 216

Triprion.. 322,323



INDEX. 525

Triseriata (Hyla) 342

Triseriatus (Chorophilvis) 342

(Helocajtes) 342

Trisrnptum (Amblystoma) 86

Tritunis 201

Ty loiriton 201

Uperoliidie 309

Urodela 13, 29, 451

development of 31

geographical distribution of 34

phylogeny of 35

systematic arrangement of 33

Utricularia (Rana) 397

Valliceps (Bufo) 292

Vanvlietii (Hyla) 379

Variolata (Salamandra) 139

Varius (Scaphiopiis) 301

Venenosa (Salamandra) 56

Verrucosa (Hyla) -. 373

Page.

Versicolor (Dendrohyas) - 373

(Hyla) 373

Virescens (Rana) - 397

Virgiuiana (Rana) 398

Viridescens (Diemyctylus) .'- 207

(Molge) 207

(Notophthalmus) 207

(Triton) 207

(Trituius) : 207

Viridis (Hyla) 366

Weismanni (Amblystoma) 68

Woodhousei (Bufo) 281

Xenobatracbus 384, 385

Xenopbrys 296

Xenopidae 248,253

Xiphias (Amblystoma) 87

Xipbonura 47

Zacbsenus 312


