THE SALAMANDERS OF THE GENERA DESMOGNATHUS
AND LEUROGNATIIUS.

By EsmumerT R. DOnn,
Of Haverford College, Haverford, Pennsylvania.

INTRODUCTION.

Although one of the species of Desmognathus is the commonest of
the eastern salamanders, it was not observed by scientists until 1818,
when Green described Salamandra fusca. This name was preoccu-
pied by a name of Laurenti’s. In the same paper Green described
Salamandra nigra, which name has been used for a species of Des-
mognathus that Green probably never saw. In 1820 Rafinesque
described Triturus fuscus, which is the earliest tenable name for a
species of Desmognathus. This name of Rafinesque’s remained un-
noticed until 1849, the names picta (Harlan 1825), nigra (Green 1818),
and intermirta (Green 1825), all being applied to the species now
known as fusca. 1n 1838 Holbrook described auriculata, and in 1840
quadramaculate, He was the first to apply Green's nigra to the large
black adult of quadramaculata. In 1849 Baird described the genus
Desmognathus recognizing three species: D. fusca (Rafinesque), D,
auriculata (Holbrook), and D. nigra (Green).! Iec placed quudra-
maculata in the synonomy of fusca where it stayed until Stejneger
resurrected it in 1903.

Cope described ochrophaea in 1859. In 1866 he created a family,
Desmognathidae, with only one genus. In 1868 he made auriculata
a subspecies of fusca. In 1882 Boulenger added the genus Thorius
Cope to the Desmognathinae. In 1892 Stejneger described T'yphlo-
triton. placing it in this family. So also in 1893 Cope in describing
Haptoglossa included it in the Desmognathidae. Stejueger described
D. brimleyorun in 1895. In 1899 Moore described Leurognathus as
of the family Desmognathidae. In 1900 Moore showed clearly that
this family had no standing if based on the opisthocoelous vertebrae.

In 1901 Allen claimed that ochrophaea should be a synonym of
fusca and Fowler in 1906 supported his claim. In 1903 Stejneger

1 The “only’’ specimen of nigre seen by Baird was No. 14001 in tho Academy ol Natural Sclences of
Philadelphia. It was presented by Holbrook and the locality Is gven as *‘Penn.”
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redescribed quadramaculata as distinet from the form long known as
D. nigra (Green). In 1908 Brown designated D. fusca (Rafinesque)
as the type of Desmognathus. In preparing this revision 1 described
monticola and carolinensis.

Passing from the systematic history of the group, one is struck by
the number of papers on the anatomy and physiology of one form:
JSusca. This species, so easily obtainable throughout the East, has
served as the basis for the researches of the Wilder’s on the peculiarities
of lungless salamanders. Mrs. Wilder has carefully worked out its life-
history. Others have studied various phases of its morphology and
embryology, so that this animal is by far the best known of the

Plethodontidae.
MATERIAL.

Of Leurognathus marmorata I have seen six specimens. The type
and one collected by S. N. Rhoads, in the Academy of Natural
Sciences of Philadelphia; and two cotypes, an alcoholic and a skele-
ton, and an additional specimen in the University of Pennsylvania;
and a larva in the American Muscum of Natural History.

Of Desmognathus 1 have examined the following specimens: 1,093
in the United States National Museum; 1,105 in the Academy of
Natural Sciences; 526 in the American Museum of Natural History;
56 in the Museum of Comparative Zoology; 52 in the Museum of the
University of Pennsylvania; 144 in the Museum of Cornell University;
and 194 in my private collection, making a total of 3,170.

The United States National Museum contains all the existing types
of species of Desmognathus, i. e., of D. brimleyorum Stejneger, D.
monticola Dunn and D. ochrophaca carolinensis Dunn.,
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RELATIONSHIPS OF THE GENERA.

Cope established a family Desmognathidae on the strength of the
opisthocoelous vertebrac of Desmognathus. Thorius, IHaptoglossa,
Typhlotriton, and Leurognathus, were added at various times to the
family chiefly on this character. Moore (1900) showed that opis-
thocoelous vertebrae are in many salamanders concomitant with
age, and that old specimens of various species of Spelerpes, Gyrino-
philus, and Autodar have vertebrae quite as opistococlous as has
Desmognathus. Consequently the family can not stand.

Thorius Cope, with a boletoid tongue and prefrontal bones, tends
to Spelerpes.

Typhlotriton according to Cope (1893a) has the same peculiar
structure of the atlas found in Desmognathus and Leurognathus.
However, it has prefrontal bones and a premaxillary fontanelle.
The tongue is attached in front, although according to Hilton (19090),
it is in the larval state more like the tongue of Spelerpes than that of
Desmognathus.

Its position, then, would be between these two gencra.

Leurognathus Moore scems closely related to Desmognathus in
structure of tongue and skull. The prefrontal bones are lacking in
both. The peculiar structure of the atlas is alike in both. Leurogna-
thus so far as known never has vomerine teeth. In this it is unique
save that the males of some species of Desmognathus lose the vomerine
teeth on arriving at sexual maturity.

The cranial structure of Haptoglossa Cope is unknown.

Batrachoseps Bonaparte has no prefrontal bones, but this has been
shown by Cope to be an independent loss and the genus tends to
Plethodon. Stereochilus Cope is not well known. Cope says that in
the only skull he examined the prefrontal bone was present on one
side and absent on the other. Besides Leurognathus, Stereochilus is,
according to Cope, the only other genus of Plethodontidae without
premaxillary fontanclle. This may or may not indicate relationship.

Therefore Desmognathus and Leurognatlhus form a closely related
group, which is apparently isolated from other genera of Plethod-
ontidae.

However, the cranial structure of Haptoglossa and Stereochilus
should be examined for possible relationships.
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FI1G. 1.—DORSAL VIEW OF SKULL OF DESMOGNATHUS FUSCA, 3 X NAT.8IZE. 4, ATLAS; Ez0, EXOCCIPITAL
BONE (THE OCCIPITO-PETROSAL OF WIEDERSHEIM); F, FRONTAL BONE; B3, MAXILLARY BONE: N4,
NARES! N, NASAL BONE: P, PARIETAL BONE; P M, PREMAXILLARY BONE; PMF, PREMAXILLARY
FONTANELLE; Q, QUADRATE RONE; S¢, SQUAMOSAL BONE.

F1G. 2.—VENTRAL VIEW OF SAME, 3 X NAT. SIZE (TEETH SOMEWHAT DIAGRAMMATIC): Os, ORBITO-
SPHENOID BONE; a8, PARASPHENOID BONE; St, STAPES; V,VOMER; OTHER LETTERS AS BEFORE,

FiG. 3.—LATERAL VIEW OF SAME, 3 X NAT. SIZE: LETTERS AS BEFORE.

F1G. 4.—A SECTION OF THE SEULL OF DESMOGNATHUS QUADRAMACULATA TAKEN JUST ANTERIOR TO THE
INTERNAL NARES, 3.5 X NAT. SIZE. f, FRONTAL; m, MAXILLARY; n, NASAL; na, NASALPASSAGE, WHICH
IS INDICATED BY SHADING; p, PREMAXILLARY; v, VOMERO-PALATINE.

FIG. 5,—DORSAL VIEW OF A FEMALE LEUROGNATHUS MARMORATA, 3.2 X NAT. SIZE.

FIG. 6.—VENTRAL VIEW OF SAME, 3.2 X NAT. SIZE. THE INTERNAL NARES ARE BLACKENED, AND THE
POSITION OF THE ACTUAL CHOANAE IN THE ENTIRE HEAD IS INDICATED BY A RING OF DOTS,

FiG. 7.—LATERAL VIEW OF SAME, 3.2 X NAT. SIZE.

FIG. 8.—A SECTION OF THE SKUIL OF THE SAME TAKEN JUST ANTERIOR TO THE INTERNAL NARES, 3.5 X
NAT. SIZE. LETTERS AS IN FiG, 4.

Fic 9.—DORSAL® VIEW OF SRULL OF SPELERPES RUBER, 3 X NAT. 8IZE. Od, ODONTOID PROCESS OF
ATLAS; P F, PREFRONTAL BONE; OTUER LETTERS AS REFORE.

Fi1G. 10.—VENTRAL VIEW OF SAME, 3 X NAT. S1ZE. LETTERS ASBEFORE. (TEETH SOMEWHAT DIAGRAMMATIC.)
FIG. 11.—~LATERAL VIEW OF SAME, 3 X NAT. 8IZE. LETTERS AS BEFORE,

[Figs. 1-3 and 9-11 by the author; figs. 4-8 are here reproduced by the kind permission of Dr. Moore.)
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VARIATION OF THE CHARACTERS.

Dentition.—This has been studied chiefly by taking impressions of
teeth on thin shavings of a preparation of beeswax and lampblack.

The shape and presence of the vomerine teeth are quite constant
in the various forms. The females always have them, but the males
of all species save quadramaculata and monticola lose them at sexual
maturity. Some, but not all, old male monticola lack the vomerines.

In some specimens of fusce and in most of ochrophaea and caro-
linensis the vomerine teeth are on a bony ridge which often persists
after the teeth themselves are lost.

The parasphenoid patches change somewhat in shape with age and
are slightly different in male and female. Aside from this they are
variable and must be used only in connection with other characters.

The mandibular dentition of male ochrophaea is merely an exag-
geration of that seen in male fusca, but it is marked and constant.
The shape of the tongue is subject to so much variation, which is
probably due to differences of preparation, that I have been unable
to use it as a diagnostic character.

Tail and limbs.—The shape of the tail is constant and not subject
to sexual or seasonal changes. I have found no seasonal changes in
these salamanders, save that “in the breeding season the lips of tho
cloaca are somewhat everted” (Mrs. Wilder). The absence of the
dorsal fold is characteristic of the ochrophaea group.

The relative length of the tail is also fairly constant. The tails are
frequently broken and regenerated, so that it is impossible to tell
the normal. Results of maximum tail-lengths range the species in
the same order as averago tail-lengths so that any error resulting
from mutilation is of no eonsequence.

The size of the legs is quite constant in specimens of the same age.
The distance between the appressed toes is less in youth than in age.
But the change is not the same for all forms. Thus young monticola
have two intercostal spaces between the appressed limbs and old
monticola three; while young fusca have three and a half and old ones
four. The larvae, young, and adult of quadramaculata have two and
a half to three quite constantly.

Head.—The skin of the head is sometimes very rugose. This is
very noticeable in specimens of quadramaculata and monticola.
While the majority of specimens possess it, I have been able to find
no other character accompanying it and am inclined to set its absenco
down to an artifact of preservation or an individual or loeal variation.
It is not usually found, however, in old and black specimens of
quadramaculata.

The size of the head is a constant but hard to use, as it has to be
relative and the limits of variation are small.
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Size—Adult size is subject to some local variation, but is other-
wise constant. In the fusca and ochrophaea groups males are larger
than females.

The disparity in size is greater than the total length measurement
would show, as the tails of females are larger than the tails of males.
Similarly the much greater size of quadramaculata is better shown
when measurements of head and body are compared as the shortness
of the tail in this form obscures the difference when total lengths are
compared.

Costal grooves.—The costal grooves are not of much use in separat-
ing forms of this genus. They vary from a minimum of 12 in quadra-
maculata to a maximum of a possible 15 in brimleyorum. Fourteen
is normal, counting the axillary and inguinal. The iInguinal in
specimens with 14 may be cither a distinct groove or a fork of the
thirteenth. Where there are only 12 this fork is lacking and No. 1
does not quite reach into the axilla. To quote from Cope (1889)
speaking of ochrophaea: ““The costal folds are 13, but 14 if that which
is immediately above the groin be counted. The first falls im-
mediately into the axilla. This is the characteristic arrangement in
D. fusca also, while in D. nigra the fold above the groin usually
extends to it and is the twelfth, while that which corresponds to the
first of the species last named falls just in advance of the axilla.
Though this is typical of D. nigra, occasionally another plica appears
above the groin and the twelfth is slightly in front of it.”

It will bo seen from this that the number of costal grooves in this
genus can not be used as a character of any great value.

The tubercle canthus oculi is present in all forms save typical
ochrophaea. I 'have been unable to use the lateral pores as diagnostic
characters. This is largely because the distinctness of these pores is
so dependent on the preservation. In some specimens they are
quite evident. In others of the same species they are scarcely to be
observed at all.

Color.—The shades are extremely variable, but I have found the
general markings to be quite constant. In all of the forms there is a
marked tendency for the dorsal surface to become black with age.

In gquadramaculata the ventral surface also becomes dark with
age, and carolinensis and monticola show a tendency in this direction.
In the other species the belly assumes its permanent coloration
shortly after transformation.

Measurements—In measurements the head length is taken from
the tip of the snout to tho middle of the gular fold. The head width
is taken at the angle of the jaws. The tail is taken as beginning at
the posterior angle of the vent.
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Subfamily DISMOGNATHINAE.
Key to the genera.

a' Internal nares conspicuous, about as far apart as nostrils...... Desmognathus.
a’® Internal nares very inconspicuous, twice as far apart as nostrils. Leurognathus.

Genus DESMOGNATHUS Baird.

1849. Desmognathus Bairp, Journ. Acad. Nat. Sci. Philadelphia (n. s.), vol. 1,
. 82,
185+. Cy?indrosoma (part) DusmgriL and BisroN, Erpétologie Générale, vol. 9,
o Bl
1854. Pletl?odon(part) Dungrin and Bisrow, Erpétologie Générale, vol. 9, p. 85.
1854. Ambystoma (part) Duntrir and Bisrow, Erpétologie Générale, vol. 9, p. 105
1856. Plethodon (part) HarLoweLs, Proc. Acad. Nat. Sci. Philadelphia, pp. 6-11

Type-species.— Triturus fuscus Rafinesque.

Diagnosis.—General characters of the Plethodontidae. Tongue
attached, except by its lateral margins. Prefrontal bone wanting.
Premaxillaries united, embracing a fontanelle. Structure of internal
nares as in Spelerpes; that is, a notch in the vomer.

Vertebrae opisthocoelous in the adult. Atlas without odontoid
process and with a transverse dorsal ridge on which the temporal
muscles originate.

Occipital condyles on cylindric pedestals. Vomerine teeth usually
present, but wanting in adult males of some species. A light line
from the eye to the angle of the jaw.

There scems to be three groups of nearly equal value. These are:
1. quadramaculata; 2. monticola, fusca, auriculata, and brimleyorum;
3. carolinensis and ochrophaca.

Distribution.—The forms of Desmognathus oceur all over the
eastern United States. Two specimens show that the genus is
represented in New Brunswick. There is also a record for the Gaspe
peninsula, but as this refers to larvae it is extremely doubtful.
Nash’s records for D. fusca and D. nigra in southwest Ontario are
also doubtful. It can be affirmed with considerable positiveness
that quadramaculata does not occur in Canada, and from the known
distribution of fusca it seems scarcely probable that it either is found
in Ontario.

Specinmens and records are lacking from northwestern Ohio, north-
ern Indiana, northern Illinois, western Kentucky, western Ten-
nessee, and northern Mississippi. In Arkansas, brimleyorum from
two neighboring localities is the only representative. Beyer (1900)
records fusca as common all over Louisiana. I have seen specimens
from only the southeastern corner and these were auriculata. 1t is
very doubtful whether typical fusca occurs in Louisiana.

In mapping the ranges of the various forms one is struck by tho
agreements with the maps in Transeau’s paper on the Forest Centers
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of Eastern North America. Thus the distribution of fusca is roughly
the eastern deciduous forest; ochrophaea the northern coniferous
forest; carolinensis the southern extension of the same; and auri-
culata the southern coniferous forest.

LIST OF SPECIES AND SUBSPECIES WITH TYPE-LOCALITIES.

Desmognathus quadramaculata (Holbrook), Carolina.

Desmognathus monticola Dunn, Brevard, North Carolina.

Desmognathus fusca fusca (Rafinesque), northern New York.

Desmognathus fusca auriculata (Holbrook), Riceboro, Georgia.

Desmognathus brimleyorum Stejneger, Hot Springs, Arkansas.

Desmognathus ochrophaea ochrophaea Cope, Susquehanna County,
Pennsylvania.

Desmognathus ochrophaea carolinensis Dunn, Mount Mitchell
North Carolina.

Key to adults of Desmognathus.

a!, Tail not keeled, cylindrical. Small species.

b, No tubercle in the anterior angle of the eye; belly light........ 06000E0C00
D. ochrophaea ochrophaea,
b2, A tubercle in the anterior angle of theeye; bellydark........c.oocaeaant.

D. ochrophaea carolinensis.
a3, Tail keeled above. Large and medium species.
b, Belly uniformly colored.

¢'. Belly black; large and stout; tail short...............D. quadramaculata.
¢2. Belly light; tail long; no light spots on sides....c.cceuuvnn.. D. monticola.
bl. Belly mottled.
c!. No light spotsonsides .....ccvvinnieeanan ... D. fusca fusca.
¢.2 A row of light spots on sides.
(8 1IN 618 Ran00n0000000000080660060606660606 606000 D. fusca auriculata.
oA, Airereneh  BEIE NI oo o aocasaancaccaconosoe coocon D. brimleyorum.

IDENTIFICATION OF LARVAE,

From the larvae of other genera of Plethodontidae (except only
Leurognathus marmorata, q. v.) larvae of Desmognathus may be told by
their glistening white gills, which are never so long or so large as the
gills of Spelerpes, etc., larvae. The legs are stout, especially the
hind pair. The whole outline of the body and the markings are very
like those of the adult. I have seen larva of quadramaculata and
Sfusca. These may be distinguished by the larger size and uniform
pigmentation of guadramaculata. Larvae of fusca, monticola, or
carolinensis are not found during July and August, but larvae of
quadramaculata are found throughout the summer.

Larvae of fusca are found among leaves and débris in very shallow
water near the surface. Larvae of quadramaculata are found under
rocks in the mountain brooks where the adult is also found.

Spelerpes larvae, on the other hand, are usually found on the bottom
of springs and small streams.
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DESMOGNATHUS QUADRAMACULATA Holbrook.

1840. Salamandre quadramaculata HoLBrROOK, N. Amer. Herpetology, ed. 1, vol,
4, pl. 27.

1840. Salamandra maculo-quadrata HoLBROOK, N. Amer. Herpetology, vol. 4,
p. 121,

1842, Salamandra quadrimaculata HorBrOOK, N, Amer. Herpetology, ed. 2, vol.
5, p. 49, pl. 13.

1842. Triton niger (part) HoLBrook, N, Amer. Herpetology, ed. 2, vol. 5, p. 81
(not of Green).

1849. Desmognathus niger Bairp, Journ. Acad. Nat. Sci. Philadelphia, (n. s8.)

vol. 1, p. 285.

1854. Ambystoma nigrum DumEriL and Bisron, Erpétologie Générale, vol. 9,
p- 125.

1903. Desmognathus quadrimaculata STEINEGER, Proc. U. S. Nat. Mus., vol. 26,
p. 557.

Type.—So far as known there is none.

Type-locality.—Holbrook (1840) says “I first found it in the
Carolinas.”

Distribution.—From Wytheville and Giles County, Virginia, south-
ward in the Alleghenies into Georgia and South Carolina. Zonal
range Transition and Canadian. Vertical range, 2,000-6,000 (Roan
Mountain).

Diagnosis.—Vomerine teeth always present. Parasphenoid series
confluent anteriorly. Legs stout. Two and a half to three costal
interspaces between appressed toes. Tail flattened, keeled, and
finned above. Head very large. Size large. No distinet ecolor
pattern. Belly black. Larvae: Total length to 79 mm. Trans-
formed speeimens: Total length 49-164 mm. Head and body
27-100 mm,

Description.—The vomerine teeth are always present and form
two arched series which extend nearly to the nares and approach
each other posteriorly within one-fourth of their own length. When
complete there are are 8-9 teeth in each series. The parasphenoid
series are very long narrow patches, confluent anteriorly, which
approach the vomeries from one-third to two-thirds the length of the
vomerine series.

The tongue seems usually small and round, but it is variable.

The tail is always shorter than the head and body, and is usually
flattened and finned.

The legs are very large and stout. The number of costal spaces
between the appressed toes is two and a half to three.

The head length is from three and two-thirds to four and a half
in the length of head and body. The head width is about five in the
length of_head and body.

This is the largest species in the genus, with a long head, long
body, short tail, and long legs.

77403—Droc. N. M. vol. 53—17 26
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The skin of the head is often rugose, resembling, as Stejneger says,
“grain leather.” This eharacter is present in monticola and to some
degree in carolinensis. Old and black specimens of guadramaculata
do not, as a rule, have it. In nine specimens from Giles County,
Virginia, five had the head perfectly smooth, in two it was very rough,
and two were intermediate. The tubercle canthus occuli is always
present.

The X-shaped groove on top of the head, between and in front
of the eyes, is lacking in this species. It is present in all the other

F1G. 12.—RANGE OF DESMOGNATHUS QUADRAMACULATA.

forms of the genus. This is useful in separating this form from dark
monticola.

In this form the eostal grooves are at a minimum, Some speci-
mens have only 12; others have 13 and 14,

The eolor of this form is very characteristie. The dorsal surface
shows a lack of pattern not found in any other species. The larva
is almost uniform brownish above and uncolored below. The young
are at first like the larvae, but the dorsal eolor becomes gradually
darker until it is black in old specimens. The eolor of the head is,
in most speeimens, much ligchter than that of the body. The belly,
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white in the young, soon begins to blacken in an arca laterally very
definitely defined by a line between the ventral insertion of the
legs. Medium-sized specimens have the back dark, the sides light,
and the belly dark. The dorsal surface is never lighter than the
sides as it is in all the other forms of the genus. Old specimens
become uniformly black save for the head and feet which remain
brownish and whitish.

In view of the lack of definite color pattern, question may arise
as to the applicability of Holbrook’s name to this species. The
proportions and ventral coloration of Holbrook’s plate are those of
this form. The dorsal spots are more distinct in Holbrook’s figure
than in any specimen I have seen. But, as Stejneger says, some
specimens approach it and the other characters agree exactly with
this form and with no other,

I can find no sexual differences in this form. The testes are not
pigmented, as are those of fusca and ochrophaea.

Habits.—According to my own experience, this is by far the most
aquatic species of the genus. I have found them swimming about
in streams as large as the Linville River. They are extremecly
active and hard to catch or hold. It is a surprising sight to see
one of these big black salamanders run down a sloping bank into
the water for all the world like a water snalke. .

On several occasions captured specimens attempted biting.

Around Brevard, North Carolina, they came down to 2,100 feet
in large streams, to which they seemed practically confined. At
Linville, North Carolina, where the valley was 3,800 feet, they inhab-
ited large and small streams, irrespectively.

The explanation seems to be that D. monticola inhabits small
streams which rise at or below 4,000 feet, while D. guadramaculata
follows down streams which rise above that line. This is not an
absolute rule, but it holds in most cases, and a stream in which
quadramaculata is common usually contains few monticola, and the
opposite.

The food seems not definitely known.

Nothing has been published on the breeding habits. The condi-
tion of the ovaries in females would indicate September as the
beginning of the egg-laying period. Specimens have been seen
which were taken in May, July, and September. In May the eggs
were not developed. In July the eggs were in all cases well devel-
oped. In September the eggs were developed in some cases and
not in others. This would show that some of the September females
had spawned and others had not.

The larvae reach a much larger size than in any of the other
species. The smallest transformed example seen was 52 mm. long,
and the largest larva was 79 mm. long. Females appear to be
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sexually mature at a total length of 107 mm. with head and body
57 mm,

Remarks.—This seems the most primitive form in the genus
Its larvae are the largest. The male never loses its vomerine teeth.
There is no difference between male and female in size or hooking
of the jaws.

In these characters it leans away from the other species of Des-
mognathus and toward the majority of salamanders. Two other
points of interest are that its size is the largest of the genus and that
it is strikingly similar externally to Leurognathus marmorata, the
only species of the only closely allied genus.

There are several specimens of this form with doubtful locality
records. These are: No. 183 Mus. Comp. Zoél., presented by Doctor
Holbrook, locality Charleston, South Carolina; No. 14001 Acad. Nat.
Sci., presented by Doctor Holbrook, locality Pennsylvania; No. 3883
U.S.N.M. Meadville, Pennsylvania; No. 3823 U.S.N.M. Cook County,
Illinois; No. 8802 U.S.N.M. Augusta, Georgia. Aside from these the
specimens are all within the distribution given. No modern speci-
mens of this unmistakable form are known from outside this range.

Green’s Salamandra nigre (1818) is not this form. Holbrook’s two
specimens are the oldest ones known and hence it is doubtful if Green
ever saw a specimen of what has been called Desmognathus nigra
(Green).

Specimens examined: 213, from the following localities:

Illinois.—Cook County (?) 1.

Pennsylvania.—1 (%) ; Meadville (9, 1.

Virginia.—Wytheville, 1; Giles County, 9.

North Carolina.—Cherokee, 1; Bald and Sampson Mountains, 1;
Haywood County, 3; Pink Beds, 3; Brevard, 61; Blantyre, 5; Mount
Mitchell, 3; Spruce Pine-Micaville, 1; Henderson County, 3; Pineola-
Mortimer, 7; Linville, 43; Blowing Rock, 49; Grandfather Mountain,
3; Roan Mountain, 4.

Tennessee.—1; Roan Mountain, 1.

South Carolina.—Abbeville, 2; Charleston (?), 1.

Georgia.—1; Augusta (%), 1.

No locality.—Three.

DESMOGNATHUS MONTICOLA Dunn.

1916. Desmognathus monticola DuNN, Proc. Biol. Soc. Washington, vol. 29, p. 73.

Type.—No. 38313 U.S.N.M., adult male.

Type-locality.—Elk Lodge Lake, near Brevard, North Carolina;
altitude about 2,500 feet. Type collected by Ronald and Emeline
Tipping, July 13, 1908.

Distribution.—From Clarke County, Virginia, and Greenbrier
County, West Virginia, south in the mountains to Toccoa, Georgia.



No.2211. GENHRA DESMOGNATHUS AND LEUROGNATHUS—DUNN. 405

Zonal range transition. Vertical range: 500 feet (Clarke County,
Virginia), 4,500 feet (Tatula Mountain, North Carolina).

1. D. fusca.
2. D. auriculata.
3. L. marmorata.

F1G. 13.—RANGES OF I, DESMOGNATHUS FUSCA FUSCA; 2, D. FUSCA AURICULATA; 3, LEUROGNATHUS
MARMORATA, (DOTTED AREA SHOWS INTERGRADATION.)

Diagnosis.—Vomerine teeth not lost by males on reaching sexual
maturity. (The largest and probably the oldest males lack these
teeth. Others, however, many as large as the largest fusca and un-
doubtedly sexually mature, have these teeth. When lost it is a
senile change.) Parasphenoids confluent anteriorly. Legs stout.
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