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ADVERTISEMENT.

This work (Bulletin No. 43) is one of a series of papers intended to

illustrate the collections belonging to the United States, and consti-

tuting the National Museum, of which the Smithsonian Institution

was placed in charge by the act of Congress of August 10, 184G.

The publications of the National Museum consist of two series—the

Bulletin, of which this is No. 43, in continuous series, and the Proceed-

ings, of which the sixteenth volume is now in press. A small edition

of each paper in the Proceedings is distributed in pamphlet form to

specialists in advance of the publication of the bound volume.

The Bulletin of the National Museum, the publication of which was
commenced in 1875, consists of elaborate papers based upon the collec-

tions of the Museum reports of expeditions, etc., while the Proceedings

facilitate the prompt publication of freshly-acquired facts relating to

biology, anthropology, and geology, descriptions of restricted groups

of animals and plants, the discussion of particular questions relative

to the synonymy of species, and the diaries of minor exiieditions.

Other papers of more general i)opular interest are printed in the

Appendix to the Annual Eeport.

Full lists of the publications of the Museum may be found in the cur-

rent catalogues of the publications of the Smithsonian Institution.

Papers intended for publication in the Proceedings and Bulletin of

the National Museum are referred to the Committee on Publications,

composed as follows: T. H. Bean (chairman), A. Howard Clark, E. E.

Earll, Otis T. Mason, Leonhard Stejneger, Frederick W. True, and
Lester F. Ward.

S. P. Langley,
Secretary of the himithsonian Institution.

Washington, D. C, Septemher 30th, 1893.



SMITHSONIAN INSTITUTION.

UNITED STATES NATIONAL MUSEUM.

A MONOGRAPH OF THE BATS OF NORTH
AMERICA.

HARRISON ALLEN, M. D.

WASHINGTON:

GOVERNMKNT I'RINTINU OFFICE.

1893.





P R E F A C P:.

Nearly thirty years have passed since the Monograph of the North

American Bats* api)eared as one of the series of miscellaneous publi-

cations of the Smithsonian Institution. Imperfect as it was, this me-

moir has remained the single work on the subject. The influence of

Prof. S. F. Baird is discernible throughout, and it is proper to say that

the opinions of species therein entertained were accepted by him. But
the changes in systematic zoology make it desirable that a new essay

be written.

The monograph as it now appears is essentially new. It is not only

larger by reason of the addition of species, but the descriptions are

elaborated. Novel standards of comparison have been employed and
many anatomical details included in the introduction.

The region occupied by the monograph (as in the original issue) is

that of North America, extended to the south as far as the boundary
line between the United States and Mexico.

Since 18G4 two forms {Euderma maculata and Atalapha teliotis) have
been discovered. Two tropical genera {ArtibeKs and Fromops) and one
species ( Vcspertilio albescens) have been found to extend their northern

movements so as to be included in the United States. The chief acces-

sions have come in the form of geographical subspecies. Among these

occur Fromops perotis californicus, N'yctinotnus mucrotis neradensis^

Vespertilio albescens melanorhinus, Vespertilio albescens affinis, Vespertilio

albescens evotis, YespertiUo nitidus ciUolahrum, Yespertilio nitklus ma-
cropus, and Vespertilio nitidus lomjicrus.

In the accounts of the genera Vespertilio and Nyctinomus, which we
know to range southward over extended areas, the work is confessedly

incomplete, since the material available did not i)ermit of com^jrehensive

study. I felt indisposed to treat critically the descriptions of authors

of forms, which, in my judgment, demanded careful comparisons of types

and of extensive series of individuals, I can not pass judgment there-

fore upon the validity of tlie new species of Nyctinomus described by
Br. C. Hart Merriam [Kyctinomus femorosaccus and Xyciinomus moha-
vensis), nor of several new species of Vespertilio from Mexico which
have been described by other authors.

*A Monograph of the Bats of North AnuTica. H. Allen, M. t)., assistant 8urgeoil

U.S. Army, Washington, D. C, 1864.



VI PREFACE.

The material used in revising the okl monograph and bringing it up

to date is for the most part that in the possession of the U. S. National

Museum. Valuable aid was received by specimens examined from the

collection of the Museum of Comparative Zoology of Harvard Uni

versity; that of the American Museum of Natural History, I^ew York;

that of the Academy of Natural Sciences of Philadelphia ; and that of

the California Academy of Science. I desire to return my thanks to

the officers of these institutions for courtesies extended. Dr. C. Hart
Merriam, of the Agricultural Department, Washington, kindly sent me
the entire valuable collection of the Vei^pertiUo in his charge; and by
so doing enabled me to study this difficult genus under the most favor-

able circumstances. Special acknowledgments are also due Mr. H. A.

Ward, of Rochester, N. Y., who placed in my hands his entire collec-

tion of Chiroptera. I also wish to thank Mr. G. S. Miller, jr., of Cam-
bridge, Mass.; Prof. J. H. Montgomery, of Meadville, Pa., and Dr.

Robert W. Haynes, of Los Angeles, Cal., for vaUiable assistance.

All measurements are assumed to be in the French scale unless other-

wise stated.

The measurements in English scale are taken from the monograi)h

of 1864, together with lists of specimens which at that time formed the

basis of the descriptions. These are copied for the convenience of

readers who may not have access to that publication.

The figures have been drawn by Mr. F. von Iterson with a fidelity

to the originals which can not fail to aid the student of a confessedly-

difficult group of animals.

ABBREVIATIONS.

U. S. N. M.—United States National Museum.
A. N. S. P.—Academy of Natural Sciences of Pliiladelphia.

M. C. Z.—Museum of Comparative ZoiJlogy.
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A MONOGRAPH OF THE BATS OF NORTH AMERICA.

By Harrison Allen, M. D,

INTRODUCTION.

The bats constitute tbe order Oliiroptera. Unlike related groups
which are equally extensive, the bats do not vary in sufficient degree

to be confounded by any possibility with other creatures. By au un-

trained observer shrews might be mistaken for mice or voles, some of

the smaller marsupials- for minks or weasels, conies for marmots. But
the popular impression of a bat is accurate, since this creature is the

only mammal adapted for true flight, and no other mammal resembles

it. If any mammals exist or have existed that are half bats and half

moles, half bats and half lemurs, half bats and half marmots, they are

quite unknown to the naturalist. Paleontology is silent as to the

origin of the bats, though comparison of their bony framework with

those of the Insectivora, Lemuroidea, and Rodentia suggest that they

may have arisen from the mammalian stem not far from the points at

which the differentiation of these branches began.

MEMBRANES.

Let us examine the undissected bat, and endeavor to establish thereby

general conceptions of the creature and of some of the signs of the

superficies by which its varieties can be named. It is at once seen

that the anterior extremities are furnished with greatly eh)ngated

fingers, the intervals between which are occupied by two layers of skin.

Goldsmith uses a happy phrase when he says "the fingers serve like

masts that keep the canvas of a sail spread and regulate its motions."

Layers of skin tluis make u}) tlie wing membrane. They are continuous

from the last finger and the thumb, or some adjacent surface, to the

sides of the body, the neck (both above and below the arm and forearm),

and the outer side of the posterior extremity. Each wing membrane
reaches below tlie knee and from this point, in varying degrees, to the

ankle and tlie foot. The space between the iwsterior extremities is also

o<'cn])ied, as a rule, by two adjoined layers of integument which con-

stitutes the interfemoral membrane. This structure as opposed to the

1
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above is less constant in form and dimensions. It may be gnided by a
long tail quite to its tip, it may allow the tip to project in different de-

grees beyond its free margin, it may greatly exceed in size that of the
stunted tail, it may be defined as a hem along the inner border of the
limbs, or it may be entirely absent.

It follows from these statements that all bats are provided with a
back and a front skin-expanse from the sides of the body to the extremi-
ities in a constant manner, bat from the tail to the posterior extremities
in an inconstant manner, the last named presenting modifications deter-
mined by degrees of outgrowtli of the tail itself.

The membranes present many details with respect to the manner of
their attachment to the sides of the body and to the various parts of
the limbs. Interesting variations of plan are seen where the skin
crosses joints. In the elbow joint the skin may be attached entirely to
the epicondyle, so that the joint lies quite to the under side of the
wing, as in the African fox-bat, Upomojjhorus; or it may be attached
midway, namely, to the olecranon, as in many forms, but perhaps best
seen in the neotropical American SaccojHerj/x; or it may be attached
entirely to the epitrochlea, so that the joint lies quite on the upper sur-
face of the wing, as in Ehinolophus pearsoni and Taphozous. At the
wrist distinctions are seen in the manner in which the tendons of the
extensor carpi ulnaris and flexor carpi ulnaris are dis])osed at the angle
which is formed between the radius and the fifth metacarpal bone.
When this angle is marked, and skin-folds are conspicuous over the
tendons named, a radio-metacarpal pouch is defined. The knee always
lies on the upper surface of the membrane. It is most free in Mucrotus
and least so in the Molossi.* The membrane attached to the ankle may
lie entirely to the hallucal side of the joint, but is disposed to cross it

by an oblique raised fold and be secured to the minimal, /. e., little toe
side.

I have found it convenient to employ a number of names for the sub-
divisions of the dermal expanse.

The membrane which extends from the sides of the trunk to include
the anterior extremity is the wing membrane ("bat wing," patagium).
The membrane between the legs is the interfemoral membrane (uro-

patagium).

The wing membrane above the arm and forearm is the prebrachium
(antebrachial membrane, propatagium).
The wing membrane below the arm and forearm would become anti-

thetically the postbrachiuni. But since the postbrachium could not be
separated from the sides of the trunk and the legs, it has been found
necessary to discard it.

The part of the Aving membrane lying between the body, the humerus,

*The group named the Molossi Avill be held in this essay to be distinct from the
group of which Emballonura is the central genus. I am of the opinion that these
alliances are distinct and coequal.
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the lower extremity, aud a hypotlietical line drawn downward from the

elbow and intersectiug the free margin of the membrane, is the endo-

patagium.

The boundary at the elbow is often fixed by the vertical terminal

branch of the triceps fascide system. Tlie subordinate lines (probably

platysmal in origin) in the endopatagium incline obliquely either to-

ward the humerus or the trunk.

The part of the wing membrane which is limited by the line at the

elbow as above given, by the forearm, and the fifth metacarpal bone

and phalanges, is the mesopatagium.* Within the mesopatagium the

subordinate lines incline either toward the forearm or the manus.

The part of the wing membrane limited to the manus becomes the

ectopatagium (dactylo-patagium). Tlie subdivisions ofthe ectopatagium

are the first, second, third, and fourth interspaces. These are named
from the poUex toward the quintus. The series of bones which is em-

braced in the metacarpal and phalangeal lines being conspicuous in

the bat, it is desirable to possess a name in referring to each series

taken as a whole. The name digit will be used for the rod of segments

embracing the metacarjial element. The nerve which appears at the

anterior margin of a digit becomes predigital, and that of the posterior

margin, postdigital.

The cartilaginous tip to the terminal bony phalanx, respectively, of

the third, fourth, and fifth fingers might receive the name of the third

phalanx when three phalanges are present, and of the fourth phalanx

when four phalanges are present.! The shapes of the terminal pha

langes are of interest and some of these will be described.

I have examined a sufficient number of genera to suggest that an

account of the markings of the wing membranes and of the shapes of

the terminal phalanges enter into all discriminating studies.

The division of the wing membrane into the parts endopatagium,

mesopatagium and ectopatagium is sustained by what is observed in

Taphozous mauritianus, since in this species the endopatagium is of a

dark color while the rest of the membrane is white, excepting the extreme

tip of the end of the third finger. Xow when the animal is at rest the

surfaces above named are those only which are exposed to the light.

In all young bats which cling to the mother, without exposing any other

portions of the membrane than those named, it is evident that for a

long period the endopatagium has functions which are not exacted of

the rest of the wing membrane, and in consequence, in my judgment,

it is easy to see how this portion of tlie wing expanse shoukl be dis-

tinguished from those portions which are used only in flight.

*The euclopatagiuni and mesopatagium are together the same as plagiopatagium

of Kolenati. (Beitr. z. Naturgcsch. derEurop. Chir., Dresden, 1857.)

tit must be acknowlcdgod that the study of the embryos does not ronfirm the

statement liero made. In a word, the segmentation of the cartilage from the shaft of

the bony jihalaux remains a probability only.
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The digits on their palmar aspect may be sharply defined as in the
Phyllostomida. and Corijnorhinm, or they may be obscured by the mem-
brane or the upper part in the forepart of the hand, namely, in the
region of the second, third, and fourth digits, as in Molossi, Vesperti-
lionuUB and the genus Antrozous. The membrane may lie chiefly on
the upper aspect of the digits, as in most bats, or at the lower Thatm tlie second interspace may bo attached to the upper border of the
second and to the lower border of the third metacar])al bone.

Tlie skin is nnich more loose about the legs than tlie arms and on tlie
mterfemoral membrane than the wing membrane. The membranes are
attached to the lower border of the first two or three caudal vertebrae,
thus permittmg them to be seen distinctly above, and to the upper bor-
ders of the remaining vertebnie, thus permitting them to be seen more
distinctly hclow.

The skin of the two sides of the body unite in such wise as to per-
mit a very narrow interval to exist between the two layers. The upper
layer of the wing membrane is extending directly outward on a level
with the back of the chest and of the loin, but the lower layer is vari-
able It may extend outward as in the upper layer, but a disposition
exists for it first to conform to the curve of the side of the trunk and
join the upper layer near the union of the side with the upper surface
01 the trunk. In one remarkable instance, Chilonycteris davuL the
under layer extends quite to the middle line of the back, and thence is
deflected in an acute angle outward to join the upper layer. The re-
gion ot the axilla is greatly depressed in bats, owing to the inclination
tor the under skin layer to extend upward and backward. This space
IS so large as to suggest the adaptation of the pouch thus formed for
the protection of the young. In Gheiromeles it must have another sio-.
nificauce, since it here constitutes a huge bag-like involution whidi
extends as far as the middle line of the back.

THE WING MEMBRANE AT REST.

The bat when at rest folds the fingers by a movement of the root of
the hand (carpus) downward on the wrist end (distal end ) of the forearm
Ihis movement is characteristic and when completed brings the fino-ers
in a compact bundle (like the ribs of a closed umbrella) under the Ibre-arm and parallel to it. The hand is thus tucked up toward the rest of
the anterior extremity, and as the forearm (in the same movement) is
sharply flexed on the arm the entire extremity presents the greatest
possible contrast to what it exhibited when prepared for flight The
bat now supports the body in one of two ways. It is prone, i. e., with
the front of the body downward on tlie plane of support, or it is pend-
ant,

j. e., hung by the claws of the hind feet. If it is prone the base of
the thumb and wrist supports the body and is furnished with a hard-ened pad of skin (callosity) for the purpose, tlie thumb being held atthe same time well out of the way, and the posterior extremity taking
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the position nearly the same as that of terrestrial quadrupeds. The
best example of those that scurry* wheu the wings are folded are the

Molossi. In this group the phalanges of the third and fourth digits

are now no longer held in axial line witli the metacarpals as in flight,

but are drawn upward and to the side, though well out of the way.

The tail in all prone forms remains extended and the tip touches

the plane on which the animal rests. If the bat is pendant in rest the

base of the thumb and wrist do not support. The thumb is without

callosity, is more engaged in the wing membrane, and is drawn more
or less in toward the under surface of the wing. In this event the foot

is furnished with sharper and more recurved claws, since they are now
prehensile. The leg assumes a position quite at variance with the ter-

restrial position and is different in this regard from all mammals, the

sloth alone excepted. The tail in the pendant form, at least in our red

bat, is drawn well forward and rests on the lower part of the trunk. It

is readily seen that very long digits of the anterior extremity would be

more or less in the way in the prone forms, while they might be extended

to any degree in the pendant forms, without interference. In fact the

first named have smaller digital elements than the last and the wing
expanse is correspondingly more restricted.t

THE WING MEMBRANE IN FLIGHT.

While interesting characters are thus observed in the bat when at

rest it is in the use of the limbs in flight that the chief peculiarities are

noted. The intervals between the digits vary greatly in the diflterent

genera. As already remarked the under surfaces of the second and
third digits are boldly outlined or are covered with membrane so as to

obscure their outlines. In the forms in which this obscuring is noticed

the fifth finger is supported by a little rod of cartilage.

The opening of the wing exerts a powerful influence over the posterior

extremity. It pulls it outward in the forms in which an interfemoral

membrane is present and thus makes tense this membrane. The entire

limb is abducted from the terrestrial position and the foot is turned
with its plantar surface forward.

The wing membrane may be said to be redundant when the expanse
above the arm and forearm extends freely to the carpus and embraces

*A word was needed to express the terrestrial motion of a bat whose wings are at
rest. I venture to use "scurry" in lieu of a better.

tThe contrast between prone and pendant positions of bats Avhen at rest is an
instructive one. It supposes the existence of a number of adaptive characters, which
will be observed in the accounts of members of our fauna. So little is known of the
habits of bats that it would be prenuiture to base any generalizations upon these or

any other isolated groups of structural peculiarities. I have seen our connuon brown
bat in captivity hang itself up by the claws, but have never seen it other than prone
when at rest in its native haunts. I am also aware that lUuinchonncU'ria (which has
a flexed thumb and a small pollical callosity) comes to rest like a moth; i. e., with
wings expanded yet prone.
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the small thumb to a point beyoml the first phalanx of the thumb-when It extencLs down to the foot beyond an oblique muscle line which
extends upward and outward from the lower part of the leg- when the
space between the second and third digits is ample, and that between
the thumb and second digit is provided with a well-defined hem of
membrane.
Skin folds are ofteji disposed along the lines represented by the

palmar lascia, at the proximal end of the fifth digit.* The flexor ten
dons at the radio-digital angle are often covered with similar disposi-
tions of the skin.

The membranes are supported not only by the parts of the skeletal
frame-work, as these parts are usually defined, but by a number of
special adaptati(n.s. An accessory cartilage at the somad margin of
the teiinmal fifth digit has been already named (Yespertilionid.^, ex-
cept Plecoti).t The interfemoral membrane is supported at the free
margin hya special cartilage (calcar) from the tarsus in all bats except-
ing the 1 teropidc^, Ehinolophidas and the stenodermata. The calcarmay have a process from its under margin, as in JSroctuHnia noctida.
1 he terimnal j,.i„t of the tail may be spatulate, as in mjcteris. Termi-
na cartdages of the third and fourth digits are present except in Ptero-
pidse, Ehinolophidi^, and EmballonuridiP. They are of varying
shapes, the whole arrangement having for its object the support of the
Ire^ n.argm ot the wing membrane. These cartilages, as a rule, are
deflected outward, though they may remain axial, as in Phyllostomid.e
and Plecoti.

All things remaining the same, the degree of strain may be measured
by the extent and variety of these special supports, and mav be said
to be in the line of specialization for aerial movements. Hence; in formsm which they are absent the membranes are broad and may be said to
exhibit more of a paracliute arrangement than in other types in whicli
they are present, and the motion of the wings to be like that of a slow
tanning rather than a rapid, varied flight.

Strain on the membranes is also shown in the angles formed between
the portions of the wing fartliest away from the body, namely, tlie
region of the second and third digits. These are pulled away from the
fourth and fiftli digits, which remain nearly passive, by the traction of
the muscles which extend tliese bones (extensores carpi radiales longior
et brevior), and the whole membrane becomes tense. The contrast be-
tween the shapes of the wing in this regard is considerable when such
forms as Artibens, ^-yrfinomus, and Atalapha are compared.
When the wing of a bat is held up between the eye of the observer

^Vespertilionid.-P (excepting Plecoti), and Molossi.
t In the prodrome of this introductory essay (Proc. U. S. Nat. Mns. xvi. 1893) this

Iha e «i/'
^'''"

T ';'

f^'''''''^^^^^
^^^«l"««i- -l^ile said to he absent in A.trozous.

I hav e since corrected hoth of these statements. My first announcement respectingthe accessory cartUage was made in Proc. Acad. Nat. Sci. Phila., 1889, 330 ,^e)^
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and a biiglit light the meuibiaue is seen to be translucent. The deli-

cate connective tissue lines (tiabeculie) are seen uniting the various

parts of the bony framework, and the positions of the nerves, blood

vessels, and nniscle-fascicles are displayed. The paths of the nerves and

blood vessels constitute one system and may be spoken of together, but

the trabecuhe and muscles are distinct from these and in some degree

from each other. As in the case of the relation which exists between

the skin and the bones, so in the arrangement of the parts just named
the degrees of strain to which the wing is subjected account in the main

for the difference in the various genera. The muscle-fascicles are most

numerous in the membrane near the body, and are better developed in

the narrow-pointed winged forms, such as Molossi and Aialaplia, than

in the broad, parachute-like forms.* The muscle element in the wing

is especially weak in the Pteropidae, Rhiuolophidie and Yespertilionidiie.

The fibrous lines which extend across the membranes are not without

system. Many of them are excessively attenuated tendons; such, for

example, are the fibers of the palmar fascia, already mentioned. Others -

are the fibers whicli connect the joints of digits; more of them yet aj)-

pear to be parts of a true derm. The nerves and blood vessels pursue

the same courses. Since the directions of nerves are of more impor-

tance in morphological study than the vessels, the former will be alone

named. In each interdigital sj^ace a nerve tends to enter at its proximal

end and, dividing into two branches, incline along the sides of the op-

posed metacarpal bones. The departures from this j)lan are numerous,

and are so constant in groups of generic and even specific limitation

that they constitute valuable additions to diagnoses.

An oblique raised line passing down on the wing membrane from the

upper part of the arm, in most bats, corresponds to the coracohrachi-

alia fascicle. It is least marked in highly aberrant forms, and may be

of nerve origin, instead of muscular, in Noctilio, Corynorhiniis, and
Plecotns. A second, lying near the elbow, in like manner, is caused by
a muscular slip from the triceps extensor and therefore becomes the

triceps fascicle. In Cori/norhinns and Pfcc/o/^/s this line is represented

by one corresponding to a nerve, apparently ulnar, or the internal cuta-

neous. Both these lines are offshoots from the muscles named. The
intercostal lines are those which pass directly from the sides of the

trunk.

The wing membrane, when expanded, exhibits differences in the width

of the iuterdigital spaces. These differences relate in an intimate man-
ner with the behavior of the parts in fiight, and consequently with

habit. The subjoined table indicates some of these distinctions:

* Perhaps the highest degree of development of the muscle system is attained in

Rhinopoma.
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Manal (pteral) fonnula^ of the widtf.. of .second, third, and fourth interspace..

Lophostoma
Schizostoiua
Macrotus
Desmodiis
Vampyrops .

C'hiloiiycteris
Heiuiderrua
Vampyrus
Louchoglossa
Monophyllus
Artibeus
Urachyphylla
Mormitps.

.

Pliyllostom
EhynchoDycteris
Cynoptenis '

Vespertilio t

Epoinoi>liorus *

Kliinopoma
Molo8.SU8§
Noctilio.
Pteropus

* C. marginatus.
t V. muiiuus. J E franqiieti.

§.M. rufus.
P. edwardsii.

This list is selected in tbe mail, for comparison in members of a single family y,., tbe Phyllostomida-. The last eisht forms are from fai rlies other than the one first named
It is believed that these distinctions may be conveniently inclndedm the characteristic proportions of bats.

flex'ed"iM''pi!!!u 't'""",
'" "-'""'"'* '" ^««PertiIionida., bnt partiallyflexed m hylostomidie (excepting Besmodu.^- and J,ip,u,ll4 and inPlecot. The degree of inclosure of the thumb in the mnnbrane aswers to the amplitude of the membranes generally ami when ext^ns^etends to draw the thumb slightly toward the palm, the space brtZttlie^thnnd, and index finger being moderately occupie.1 by a skin eM.an

It is a teiidency under certain conditions for all growth processes todominate functions other than those which are e.4e„tial t,, theh ow n

fold of skm between the limbs is seen in the liatrachia. In the water

rrinik'T?-
'"' ":'S'^'"'^'«» --extending along the sidfothe trunk This is contnuious along the hinder b,u-der of the anteriorex remity (well developed in Ji„„j«„,<„ and reaches as far as theof the fifth digit. This fold is supplied by the ulnar nerve, which ,ppears to be in its earliest expression a nerve for the sk f the poste-rior border of the forearm, of the fifth digit, and the muscles lb,rd inthese regions. The phenomena of a. fold of skin extending betwee theoes IS one already familiar, so that the general plan of thc^skhcn' aiisem a creature so low as the Menoj,o,„„ prefigures that of so hi..|,lv s ecia .zed a form as the bat without violence and withoutleavin; i, g,eline obscured. Diflerence of degree and not of kind separate: them.
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The very exceptional dispositiou iu the bat for the skin from the

trunk to extend the entire lengths of the limb, and in the case of the

anterior extremity to form enormous webs between the j^roduced dig-

its, is associated with an inclination for the ears to become greatly ex-

panded and for cutaneous offshoots to appear at tlie muzzle, chin, and
the sides of the face. Even the prepuce is disposed to be redundant.

Together with this inclination, dermal structures are highly specialized,

so that the sebaceous glands, hair follicles, and tactile bodies are well

developed. It can be readily surmised that special adaptations for a

variety of puri)oses occur in this group of structures, so that secondary

sexual characters are found in the gland masses of the skin of the neck,

and of the skinfolds, the details in the ears, the pouches of skin, etc.,

are available for purposes of classification.

THE EXTERNAL EAR.

In this connection let us glance at the peculiarities of the external ear.

The external ear is markedly modified from the tyi:»e usual in quadrupeds.

Its simplest expression is seen iu the Pteropidte and the Rhinolophidae.

In these families the widely separated auricular cartilages are closely

enwrapped by integument and the tragus is said to be absent. (See be-

low.) In such an ear the terms inner and outer borders and tij), exhaust

the list which are demanded in their description. In the ears of the

remaining families it is far different. The auricle here is expanded to

degrees which bring the outer parts to a greater or less degree down-
ward and forward on the uj^per parts of the neck and reach the region

of the mouth, or even the chin, while the inner border, being guarded
by a skin fold which connects the ear to the crown, is disposed to be
united with the corresponding part of the ear of the opposite side and
extend in varying degrees toward the snout. Skin lappets arise from

both inner and outer borders. Those from the inner border from a
long appendage which lies in advance as defined in the simple ear and
hecomQ^ the internal hem. As a rule it ends as a free lobe inferiorly,

which thus becomes the internal basal lobe. The line of the true inter-

nal border being always discernible becomes the internal ridge. The
external border, which is distinguished from the true external border

which now becomes the external ridge is also disposed to form a hem
{external hem), which, however, in contrast to the inner is apt to be

divided into an upper and a lower part; the upper part forms the first

scallop, and the lower the second scallop. The free lower end of the

outer border becomes the external basal lobe, which may be separated

from the lower scallop by a deep basal notch, or the second scallop may
extend across this notch and the external basal lobe and becomes con-

tinuous at various distances with the ftice or that over the lower jaw.

These parts will not receive distinctive names. In most examples the

auricle is also conveniently divided into an anterior and a posterior

part, the anterior part is marked, if marked at all, by lines repeating
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that of the iuterual border, while the posterior i)art is marked, if

marked at all, by couspicuous transverse lines or striae. The hair

when it extends upward on the ear from the crown is usually of the

color and character of that of the crown, while that of the posterior is

of the color and character of that of the neck.

The fraf/Hfi varies exceedingly in form. The following terms are em-

ployed in its description, viz, tlie hmer and outer border, the ti2), the

notch, which is near the base of the outer border, and the basal lobe,

which lies below the notch. The tragus is said to be absent in Ptero-

pidie and Ehinolophidie, but in some examples of the family last named
arudimental tragus can be discerned. The tragus always arises from

the ridge which lies iu front of the auditory meatus and connects the

inner and outer auricular borders. It is of interest to observe that

while this connection with the borders is imperfectly defined in most

bats that in the recently discovered Endertna it is markedly so united

and tends to constrict the basal parts of the enorm :*us auricle.

Not only is this the case, but the ears are often united by a band
{inter auricular membrane) which extends obliquely forward. In Cory-

norhinus and Macrotus it is on the face, and in Promops perotis reaches

quite to the snout.

In illustration of the value of the ear in classification the following

table is drawn up from the members of the bats described in this

memoir.

Phyllostomidic.—External ear without internal basal lobe. External

ridge rudimental or absent. External basal lobe not marginal, but lies

well within the large second scallop, which is continued well in front;

tragus prorect, coarsely crenulate or spinose on outer border,

Molossi.—Ear without internal basal lobe. Internal ridge produced
forming a "keel." External ridge marginal, produced, bounding exter-

nal basal lobe. External basal notch open, i. e., not covered by lower

scallop ; tragus rudimental.

VespertUionida\—Ear with internal basal lobe. Internal and exter-

nal ridges rudimental, not produced. External basal lobe marginal

(except Plecoti), not touching external basal ridge. External basal

notch occupied by produced lower scallop. Tragus obscurely crenu-

late on outer border, or smooth.

SECONDARY SKIN DEVELOPMENTS.

At the muzzle the skin folds are median and lateral. The margins
of the nostrils expand above and at the outer side while they are sepa-

rated by a groove or a ridge in the middle line, as is seen in Brachy-

phylla and Nyctinomus. Or the two lines of perinarial expansion may
meet below in the space between the nostrils and the lip to form a

swollen ridge as in Glossophaya or a lappet as in most Yampyri, while

the internarial ridge is continuous with a vertical leaflet. This is the
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type t^een iu most of the riiyllostoniidie as exemplitied in this memoir
iu Artibeus and Macrotus. Tlie nostrils may remain simple with the upper

border advanced upon lumen of the o])ening' so as to divide it into two

cornua as in most Vesj)ertilionid;e or the himen may be oval as iu Eu-

derma.

In all the genera iu which the foliations about the nostrils are well

developed the outgrowths occur in positions of structures which can be

named in the muzzles of other mammals. Thus in Ehinolophus (and at

least in Hipposidtros, so far as examined) the upper or inner margin of

each nostril leads to the development of a fold (supra-narial) which by

uniting- with its fellow forms the anterior of the two ascending leaflets

or the sella; the lower or outer margin leads to the development of the

lateral fold (infra-narial), which passes back to form the lateral margin

of the posterior ascending leaflet or the terminal leaflet; the muzzle

glands are continuous i)osteriorly, with a short skin-fold which joins

with the lateral fold to form the terminal leaflet. The supra-narial also

joins the terminal leaflet from in front. The three x)lications end on

the terminal leaflet at the part M^here it frees itself from the head. Va-

rious supplemental folds occur in Hipposideros^ none of which, however,

disturb the xdan. The scheme described for Artibeus is essentially the

same, excepting in the fact that a single ascending leaflet is formed, to

which both supra narial and infra-narial folds contribute. In Ecto-

phylla the entire muzzle-gland series becomes foliate, thus exhibiting

a complete development of a tendency announced in Rhinolopkus. In

Nycteris the supra and infra narial s do not assist in forming a median
structure, but remain well out on the side of the face.

The lower lip is firmly held to the gum of the lower incisor teeth, as

in Vespertilio, or it is free and forms a protrusile, membranous fold

as in Atalapha. It maybe entire or divided in the center so as to form

two chin plates as in Macrotus and, as a variation, in Xycticejus. In

AtaJapha a distinct lappet extends entirely across the chin and iu de-

grees of development distinguishes the sexes. The chin itself and the

space directly back of it is adorned with scattered warts in all forms,

but in rjiyUostouiida', as shown in Artibeus, the entire chin is conspicu-

ously adorned with verrucse arranged iu median and lateral groups.

In Chilonycteris and Mormops these are the sites of curiously complex
leaflets.

The sides of the face are furnished with skin-folds of various lengths,

which are continuous with the external border of the auricle, or a large

wart lies directly back of or below the angle of the mouth, while the

sides of the muzzle are apt to be more or less thickened by swollen

gland-masses, which tend to embrace the side of the nose-leaf as in

Artibeus and Macrotus, or ascend toward the vertex of the l^ice, where
they either approach each otluM- on the top of the muzzle as in Antro-

zousj or end free as in Corynorhinu.s.
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THE HAIR.

The hiiir of the body is arranged in regions having well-defined bound-

aries. The crown of the head, the region directly in front of the ear,

the neck, especially the side and back, inclusive of a line across the top

of the chest, the shoulder itself, the sides of the under surface of the

body, the rump, and pubis are all regions which are often sepaiately

colored, or clothed with hair of distinct texture, or rate of development
than that of the other portions of the body. The sides of the neck are

always furnished with longer hair than is the front and ordinarily than
is the back. The hair of the pubis is more woolly than that seen else-

where. The hair extends fiirther on the dorsum of the face in Vesper-

tilio than in most genera. The same region is naked in Adelonycteris.

The shoulders are occasionally furnished with shades of color contrast-

ing with that of the rest of the body.

The membranes are clothed with hair in varying degrees. The greater

area is naked. The iuterfemoral juembraue is more thickly clothed on
the upper than the lower surface, a tendency reaching its maximum in

Atalapha, while the lower surface of the wing membrane between the

body and the border of the manus—a tendency also marked in Atalapha,

but most marked in the Asiatic form of the noctule bat {Xoctidina noc-

tiila lasiopterus). As a rule the fur from the under surface of the body
extends from the upper third or half of the arm to the knee. The
presence of a clump of hair on the dorsum of the forearm is a good
peripheral character for Atalapha cinerea. The iuterfemoral membrane
as a rule is covered with an extension of hair from the rumj) to the

basal third in Yespertilionidji^. In YesperUlio an interesting char-

acter is noted in the clump, not being well defined, but straggles down-
ward in an irregular manner and is lost near the ankle. This disposition

is especially developed in YespertiUo capaccini and in the J^Tevadan

variety of YesperUlio nitUlns ciUolahrum. The lower border of the

membrane is constantly fringed in some forms of YespertiUo, but as

an individual variation in the North American species. It is rare to

have the lower border of the wing membrane from the foot to the

manus fringed as in Pteropus, but YespertiUo, as seen in North
America exhibits a singularly constant, minute bristle which overlies

the membrane at the tip of the fifth finger. The ears are apt to be
sparsely haired on the inner surface near the anterior border, on the

outer surface at the basal third or half, and on the external basal lobe.

On the whole the bats which take the prone position in rest are less

heavily furred than those which are pendent. In one of the most
marked forms of the former group

(
Gheiromeles) the skin is nearly naked.

Interesting contrasts can be made in this Avay between the haunters of

caves, attics, and old tree trunks and those which are caught hanging
from the smaller branches and twigs of trees and bushes.

Bristles (setae) usually surmount warts (verrucse). They are best de-

veloped on the face of Molossi, though they may be found in the group
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last named on the upper surface of the interfenioral membrane. The

very long hairs of the sides of the muzzle, whii-h are so conspicuous in

many of the small mammals of other orders, notably the liodentia and

Carnivora are absent. The best exami)les are met with in Vcspertilio

and Ghocronycteris. Fring-es of bristles adorn the margins K)f the toes

in ]Molossi.

In describing bats in this manner the attention which has been given

to the details of the coloring and the markings on membranes require

an exact use of terms.

When hair arises from the membrane it will be seen that the clumps

follow the directions of the trabecuhe and are detected in the trans-

lucent wing as minute black dots arranged in rows. These must not

be confounded with i^igment spots which dot the naked spaces of the

wing in some species.

GLANDS.

The skin glands are best developed on the sides of the face directly

back of the muzzle. In Molossi a large, median, coarse sebaceous gland

lies depressed on the under surface of the neck. It is best developed

in the male. An elevated thoracic medianly placed gland is present in

Amefrida. The mamma», are large during the lactating period ^\'hen the

nii)ples are projecting and the aveolar space naked. At other times

the nipple disappears and the gland is reduced to the smallest possible

proportions. In Saccopferyx and its allies the wing membrane above

the anterior extremity is furnished with a sack which is lined with folds

which yield a fetid secretion. The position and size of this sack furnish

excellent characters to distinguish genera as well as sexes of individ-

uals.

COLORATION.

It is necessary to state that the colors for the most part are described

from alcoholic specimens which have been removed from the spirit and

permitted to dry. Mr. F. W. True writes in the Smithsonian Eeport

for 1888 that alcohol disturbs the color-scheme of a mammal. The

character of alcohol is not especially here named and tlie remark is

undoubtedly correct for specimens which have been preserved in wood

spirit. However, none of the specimens used for this study have been

l^reserved in other than commercial alcohol which has been variously

diluted with water. I have observed no differences of the kind named

between the few living individuals I have seen, the fur of the dried

skin prepared in the usual way with arsenic and in skins dried after

prolonged immersion in commercial spirit. It must also be remembered

that since all the material available has been preserved in the same

medium the comparisons are suffuiieutlj^ exact for purposes of identifi-

cation of museum alcoholics. It is barely possible that the color de-

scription may require modification as contrasted with that based upon

living specimens.
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THE SKELETON.

The skull.—In describing the skull in bats, I have borne in mind that

the form of the brain gives expression to the shape of the brain-case to

afar greater degree than is the case in other mammals. The divisions

of the brain are readily outlined externally, and yield convenient bound-

aries, since the shapes of associated parts harmonize in some degree to

them. Thus the region of the proencephalou, of the mesencephalon,

and of the metencephalon are defined. In like manner the impressions

made by the lines of attachment of the temporal and masseter muscles,

the former on the cranium, the latter on the lower jaw, are valuable.

For the temporal muscles I have named the inedian line betwee i the

two the scKjittal crest, or line, and the anterior and posterior temi^oral

impressions the anterior and posterior temporal ridges, or lines.

On the under surface of the skull the size and direction of the proc-

ess (sphenoidal tongue) which extends backward and outward from

the basisphenoid is worthy of notice. As compared to other mammals,
the cochlea is unusually large at the base of the skull, and is, as a rule,

but partially concealed by the tympanic bone.

The otic capsule varies in the degree in which bony laminre occupy

the spaces created by the semicircular canals. On the side of the skull

the surface (opisthotic) which adjoins the squama in mammals gener-

ally is in bats crossed by a process of the squama uniting with one from

the exoccipital, as in Atalapha, or the surface is free as in Xijcti)io))}U8.

The old-world genus Hipposideros resembles Xyctinomus in this par-

ticular. When the otic capsule falls out, as it is apt to do in the over-

macerated skull, a foramen or a notch is always defined between the

squama and the occipital bone. Sometimes a foramen of the same sig-

nificance, viz, one occupied by the opisthotic during life, is seen on

the occiput.

The otic capsule in Pteropidt^ alone is inclosed in bone, to form a

triangular wedge comparable to the os petrosa of other mammals. As
a rule, the form of the cochlea and semi(;ircular canals are outlined as

though in the human skull the encapsuling petrosal bone had been

chiseled away; the degrees in which thin plates of bone fill in the

semicircular canals being alone subject to change. The horizontal loop

in all forms examined is filled with bone.

The following scheme of the otic elements will be found useful:

External loop entirely occupied with bone

:

Superior loop augulated, open Ariiheus.

Superior loop nearly tilled Xycthiomus (N. brasiliensis).

Superior loop about half filled Atalapha.

External loop almost entirely occupied mth bone

:

A7itrozous.

Vespertilio.

Adelonycterii (A.fuscus).
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External loop and superior loops not (tccupied with bone:

Xoctilio.

MacrulK.s (occasioually i-xccptcd).

Hemiderma.

Chiluntfvterin.

The tympanic bono is sometimes incomplete, as in VeHpertUlo^ at its

upper arc, where it limits tlie zona tympanica superiorly. The bone

constitutes the bulla, which presents various degrees of extension over

the cochlea or forward along the side of the glenoid fossa. The width

of the origin of the sterno-mastoid muscle is much greater than in

mammalia generally. This interval in Artibeus equals one-seventh of

the greatest length of the skull, while in Canis it equals one-nineteenth.

Seen from above, the face is described as forming a vertex. This ex-

tends from the region of the proencephalon to the upper border of the

anterior nasal aperture. On the side the region of the face is equal to

the length of the dental series. The orbit is, strictly speaking, t-iat

portion of the skull which accommodates the eyeball ; but this is much
smaller than the space as defined by the bony limits, as seen in many
other mammals. Since custom has sanctioned an acceptance of an or-

hital re(7(o» which would be limited posteriorly if a process were present

extending from the anterior temporal ridge toward the zygoma, a simi-

lar region so restricted is held to be a valid one in all bats. In some
genera, indeed, as those of the Emballonuridic, the post-orbital proc-

ess is constantly present, and in the Pteropidte varying degrees of

posterior limitations of the orbital region are seen. The face, including

a part of the frontal bone, is inflated at the side in bats. I have called

this the fronto maxiUary inflation. It forms a ridge or swelling at the

upper border of the orbit. The inflation of the skull at the anterior

part of the frontal bone to form the frontal sinus is much less conspic-

uous in the Cheiroptera than in some other orders, but the maxillary

inflation is greater. This peculiarity gives the face a broad effect at its

junction with the brain-case and modifies the shape of the orbit. The
ethmoidal plates variously change the shape of the inner wall. As a

rule, the frontal bone here permits the ectoturbinal parts to be in part

defined. The region of the lachrymal bone appears to resist the dis-

position to inflation; hence the peculiarities of the inflation give char-

acter to this portion of the cranium. On the vertex the inflation causes

the face to widen from the proencephalon to near the anterior nasal

aperture, where it is abruptly narrowed, and to create depressions of in-

constant kinds in the line of the conjoined nasal bones. The extent to

which the recession of the nasal bone from the anterior nasal aperture
occurs, as well as of the palatal notch, due to the rudimentary state of

the premaxilliB, aft'ord l)ases for some (characters of minor value. The
length of the infra-orbital canal and the peculiarities of the outer wall

of the canal are of interest. In Artibeus the canal is long and for the
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most part smooth externally, as in Canis, while in the fauna generally

it is short, as in Felis, and the outer wall is often elevated.

The hard palate maybe either in tlie main axis of the skull, as in lAost

forms, or deflected ujiward and forward. The characters furnished by
the pterygoid processes, the palatal plates, are here as useful as in

other mammalian groups. The premaxillie are rarely firmly united to

one another. When they are so united, as in Phyllostomidfe and Mo-

lossi, the median incisors are disposed to be contiguous. When they are

not united, a large median interspace separates them and is continuous

with the vacuity which in other mammals represent the incisorial for-

amen. The presence or absence of the sphenopalatine foramen is used

in some groups, as Molossi and in Plecoti, in separating genera. The
disposition of the turbinals is also of interest, the j^eculiarities of the

arrangement being definitive of the families as established on other-

structural characters. If in mammals generally an outer and an inner

turbinal group is recognized, then in the bats we have a median lamina

which bears upon its inner surface one or more scrolls (endoturbinals),

and an outer lamina with uuich simpler accessories (ectoturbinals).

The simplest arrangement of the turbinals is seen in the N'ycterid;!' and
Ehinolophida^, the most complex in Pteropidse. In Natalus alone is

the ectoturbinal rudimental or absent. (Bull. Mus. Comi). Zool., Feb.,

1880.)

In addition to the peculiarities of the masseteric impression on the

lower jaw, already noticed, characters are furnished in the height of tlie

coronoid process and the degree of deflection as well as the size and

shape of the angle. The post-sympliysal sjiine which is conspicuous

in some extinct forms has not been seen by me in any of the extant

forms {Promops perhaps excepted), and I have examined most of the

genera of the order.

The shortening of the face, 2)ari passu, with reduction of teeth, is seen

in Carnivora. The tendency is seen in Yesptrugo, and in bats gen-

erally. In Vespertilio the shortening of face is accompanied by dis-

placement inward of the premolars. In a mechanical sense it amounts

to the same as reduction in number. In pteropine bats a remarkable

persistence of facial length remains, while the disposition to reduction

is evident. One may conclude from the instance last named that the

shortening of face and reduction of teeth are independent. The same

is true of the Ungulata.

In AtaUtplia the lower jaw closes in front of the upper. The lower

canines articulate with the anterior surfaces of the upper laterals their

entire length. The upper canines are free, i. e., do not articulate with

anything.

Yertehral column.—The vertebral column is without large processes

other than the Inemopoi^hyses which are well developed in the cervical

region.

The atlas is broadest in Pteropidoe. In both Pteropus and Epomoph-
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orus the bouc extends dowii\v;ird posteriorly and at the sides so as

to conceal the lower opening of the canal for the vertebral canal. The
upper border of the conjoined laininic is boldly rugose. In ArtlheuH^ a

member of a group in the Xew World analogous to the foregoing, the

atlas is greatly reduced in the proportions of the lamiujc and the trans-

verse process, the lower opening of the canal for the vertebral canal is

exposed on the posterior asi)e('t of the bone, while the upper border of

the conjoined lamiua3 is scarcely rugose. In the vespertilionines, molos-

sines, and phyllostomines minor peculiarities distinguish the atlas.

These are given in the diagnosis of genera and species. In a general

way it may be said that the pteropines are broadly separated from all

the other bats by the characters presented by this bone. In Pteropus

and Epomophonis the axis possesses a large neural spine which almost

equals the length of the body inclusive of the cylindroid odontoid proc-

ess. In Artihem the spine is but one-half the length of the bod}^, inclu-

sive of the tubercle-like odontoid process. The remaining portion of the

cervical is curved more or less antero posteriorly. This is less marked

in the i)teropine and phyllostomine genera than in the vespertilionine,

where the curve is so great as to bring the occiput almost to the first

dorsal vertebra. The sacrum, at its upper portion, exhibits a compressed

projecting ventral surface. The spinous processes are flat, distinct, and

increase in sjze from above dowuAvard in molossines and Atalaplia^ but

they are low and confluent in many forms as in the i:)teropines. The

first coccygeal vertebra in tailed forms is large and resembles those of

the sacrum. The caudal vcrtehra' below this are cylindroid. They

vary greatly in length, especially at the beginning of the series.

Eibs.—The first and second ribs are flat and broad (coalescent in

Natalus and Hipposideros), but as a rule have a wide interspace. The

other interspaces are also well defined in Pteropidie, but are often

narrow, and in ^atalus and Hipposideros are practically obliterated.

The costal cartilages are relatively inelastic and are disposed to become

early calcified. Indeed, the entire chest is rigid, and the ribs often

become anchylosed to the spine, and in some forms, as in old individ-

uals of YespertUlo murinus, the contiguous ribs to each other. Hence

the respiratory movements are for the most part performed by the

diaphragm and the flank muscles.

Sternum.—The prosternum is broad and massive, while both the

mesosteruum and metasternum are narrowed. The prosternum sends a

conspicuous process forward into the neck (as in many terrestrial mam-
mals) in molossines; all the others are without this process. The first

joint is usually conspicuously keeled, and in Pteropida? this keel is

divided by a deep notch. The mesosteruum in the same family is also

keeled its entire length, but in the other groups it is barely ridged or

smooth.

Anterior Umh.—The clavicle is ])resent in all bats. It is firmly at-

tached at both the acromial and the sternal end. The last named
441—1^0. 43 2
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effects au important articulation with the cartilage of the first rib and

in the sterno-claviculo-costal joint ; in Molossi, at least, it is of enormous

strength. The .-icapida, as in other claviculate forms, with few excep-

tions, in which the large anterior extremity is not supported on the

ground, possesses an infraspinatus fossa very much larger than the

supraspinatus. The bone lies well up on the side of the ueck in the

forms in which the cervical series of vertebra^ is bent forward. Excel-

lent characters are yielded by thecoracoid process. It is always longand

slender, simple, and gently curved in various arcs in Pteropida^, Ivhi-

nolophida-, Emballonurida?, and Phyllostomidte, but bifid in most

Vespertilionida'. It is interesting to find the genus VespertiHo aber-

rant in this respect, the process being simple and curved quite as in

the larger groups first named. The posterior tubercle is prolonged to

form an obli(iue posteriorly-directed process in Lasionycteris, and the

molossines Atalapha and ChaUnolohus.

With the excei)tion of the tuberosities of the humerus no check

processes exist anywliere in the bones of the limbs, thus presenting

marked contrasts witli the limbs of birds. The trochlear end of the

humerus yields in tlie shape and direction of the epitrochlea valuable

characters. This process conforms to the terrestrial type, i. e., it is

transversely inclined in pteropiues and the genus Saccopteryx; is de-

flected downward parallel or nearly so to the shaft in pljyllostomines

and molossines, but is absent in vesi)ertiliouines. In vespertilionines

again the articular surface is axial, /. r., is in the middle line of the

humerus, but in phyllostomines it is thrown well off to the outer side.

Narrow-winged forms, as the molossines and the genus Atalaphg,^ exhibit

large tubercles on the humerus and wide trochlear surfaces. Thus

these characters harmonize with rapid flight. On the other hand, the

forms with smaller tubercles and narrow, poorly defined trochlear sur-

faces have broad wings and presumably slow flight.

The radiitti constitutes the main support of the forearm and presents

few variations from a single type. As a rule it is nearly straight, but

is much bent in Hipposideros. It is always obliquely grooved by the

tendon of the extensor ossi metacarpi jjollicis. The size of the large,

deep fossa for the insertion of the biceps flexor is variable. Since the

ulna does not enter into the composition of the anterior arc of the

trochlea, and its place is here taken by the radius in addition to the

work this bone does in articulating with the humerus at its outer half,

it is easily seen that the radius is provided with two facets at its prox-

imal end, and that the main ridge on the distal articular surface of the

humerus fits in between these two radial facets. 80 far as the degree

of invasion of the radius into the trochlea has been noted it appears to

correlate with the degree of activity of the prone form in scurrying.

It is thus marked in Chelromeles and Molossus, and is small in

Kerivoula.

The ulna is more inconstant in form than the radius ; in all it is in-
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complete and is coini)Ose(l of a proximal and a distal rudiment. The

proximal rudiment is free at the weak olecranon, which resembles the

parts in the sloth, and is continn )us in nn)st jienera with an arched

rod-like shaft of uniform width, which is ossihed, as a rule, with thera-

dius at about its proximal third. Exceptions are noted to this arrange-

ment in some of the vespertilionine jjenera, c. f/.,
Scotophilns and Mini-

opteruH^ as well as in the molossine Promops, in which a small anchy-

losed olecranon unites by a filiform shaft to the i)roximal third of the

ulna. But the vespertilionine forms as a rule (Rarpioce^yhalus not ex-

amined) retain a free olecranon which is continuous with a filiform ta-

pering shaft, which ends free in the muscles of the forearm. Coryno-

rhinus, Xijctophilus, Chalinolobus are exceptions even to this arrange-

ment, for here the shaft is entirely absent, the rudimental fixed olecra-

non constituting the entire proximal end. The tendon of the triceps

muscle as it is inserted into the ulna is occupied by a sesamoid bone.

No other animals possess a bone in this situation. It is either a sepa-

rate ossicle dev^eloped in the tendon, or the disjuncted epiphysis of the

ulna. This relatively unimportant bone receives the muscle which

alone extends the powerful forearm. The extensor carpi ulnar is a

muscle as constant in this group as in others—arises from it. All the

relations of the ulna, therefore, are with the extensors. The distal end

is anchylosed to the radius at the wrist. The form may be that of a

quadrate plate, more or less well defined, which is usually entire, though

it may retain a minute foramen of insufticiency, as a rule, in the ves-

pertilioniues and molossines. The plate may be absent when a hook-

like proeess directed proximally, as in Atalapha; it may project nearly at

right angles to shaft and be conoidal, as in phyllostomines, rhinolo-

phines, and the genera Saccopteryx and Natalus; or it may be absent,

as in the pteropines.

The carpus of bats exhibits some valuable characters. In all forms

the first row of bones is composed of two bones only—viz, a large bone

which (constitutes the greater part of the row and will here receive the

name of the scapho-Iuuar, and a small separate bone at the ulna border

of the scapho-lunar which appears fro be the cuneiform.

The second row is composed of the traj^ezium, trai)ezoid, os magnum,
unciform, and often the pisiform. The os magnum and unciform always

unite to form a convex surface for articulation with the second row. With
the exception of the pisiform all these integers are easily recognized.

The carpus on the whole is simple, since the first, second, and third

metacarpal bones are in axial articulation with trapezium, trapezoid,

and OS magnum, respectively, while the fourtli and fifth metacarpal

bones articulate with the unciform.

In pteropines the trajjezium and os magnum are greatly larger than

are the other bones of the second row, and give a peculiarly nuissive

appearance to the carpus when the wing is folded. The bone first

named is without nodosity on the palmar aspect. "Wedged between
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the two boues last named is the insignificant trapezoid. Owing to the

abruptly curved line formed by the heads of the metacarpals the

second and fifth bones lie at the level of the plane which would unite

the ends of the curve, while the third and fourth form the bottom.

The cavity defined by the curve as indicated is almost entirely occupied

by a large hatchet-shape prolongation of the os magnum. Thus the os

magnum, beside its axial attachments, is held on the one side to the

second and on the other to the fifth metacarpal bone. The heads of

these bones are so disposed as not to approach each other. The pisi-

form is absent unless it is represented in the palmar prolongation of

the OS magnum.
In rhinolophines the plan is that of pteropines. Though the bones

are less massive than in that group, the methods of articulation are

the same, and the pisiform is also apparently absent.

In Artibem the palmar x>art of the os magnum articulates with a

separate but much smaller element, which occupies the place of the

hatchet-shape plate in Pteropus. The heads of the metacarpals are

scarcely curved, and those of the second and fifth are disposed not

to approach each other.

Among the vespertilionines we notice the following: Corynorhinus

closely resembles A r/i/^eft.s'. In Adelonycteris the trapezium possesses

a tubercle on the palmar aspect; the os magnum is without palmar

plate, either united or separate. The heads of the second and fifth

metacarpals approach each other and almost touch. In Atalapha the

tubercle to the trapezium is retained, while the palmar extension of

the OS magnum is absent. Articuhxting on the pollical side of the fiftli

metacarpal bone is a separate ossicle, which appears to take the place

of the part last named. It is elongated and much larger tban auy of

the carpal elements. I have named it the pisiform. Anirozous is

much the same as Atalaplia; the ossicle by the side of the fifth meta-

carpal bone is triangular in shape. The plate of bone which is con-

tinuous with the OS magnum on its palmar aspect in pteropines appears

to be the same as the separate ossicle in the same situation in Artibeus.

The bone which articulates by its base with the fifth metacarpal bone

in Atalapha and Antrozous would appear to be identical with the above

plate, since when it is i^resent the os magnum ends in a simple manner
toward the palm. It would appear to be the pisiform, since in Atalapha

it was observed to receive the tendon of the extensor carpi ulnaris.*

Sesamoid hones.—The sesamoid bones are found in locations where
great motion is permitted on the side opposite to which the bones are

lodged—the purpose being apparently to prevent stretching of the

* The difficulty of studying the carpus without decalcification and makiug sec-

tions for microscopic study is conceded. The above epitome will doubtless be modi-
fied in details when such a method of study is adopted. The pteropines and true

rhinolophines are seen to be in alliance by characters derived from the carpus, a

position which is in harmony with the absence of the tragus aild the compact form
of the ©tic bones.
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inusclos which carry the sesamoids. At the point at which stretch-

ing- would begin the bones lock with the joint surface and takes tlie

strain. They are well developed in the tendons of the extensors of the

first, second and third metacarpal bones, especially in the phyl-

lostomines.

The tendency above noted for the second and fifth metacarpal bones

to incline toward one another on the palmar aspect of the carpus, and

as a result for the second bone to lie in front of the third and for the

fifth to lie in front of the fourth, is a notable feature in the manus of

tlie bat. Minor differences are seen in the relative lengths of the bones.

They are shortest in pteropines and rhinolophines. The second meta-

carpal is usually slightly shorter than the others, but in Hipposideros

it is much shorter. The fifth metacarpal bone is apt to be the largest,

as in Pteropus, hnt in Hipposideros and in the molossines it is the short-

est. In the group last named and the related genus Atalapha the bones

are marked by grooves for the powerful metacarpophalangeal flexors.

The third metacarpal bone is commonly the largest, the fifth the shortest,

the fourth being intermediate, yet in North American species of Ves-

jiertilio the fourth bone, being slightly shorter than the fifth, is some-

times an individual variation. Mcgaderma is remarkable for having the

above order reversed—the fifth metacarpal is the largest and the third

is the shortest. Viewed as a whole the manus, notwithstanding its

enormous longitudinal development in the third, fourth, and fifth ele-

ments, is singularly unimportant in the first and second. The second,

however, while unsupported by elongated phalanges, has strong archi-

tectural functions at the line of its union with the carpus.

The degrees of rigidity of the joints of the manus vary greatl3\

The metacarpophalangeal joints of the RhinolophidiB are quite rigid

in all the forms examined. In most forms this joint in the fifth finger

is less flexible than that of the other fingers. All things remain-

ing the same, the degrees of rigidity are least marked in the third

finger and most marked in the fourth and fifth, a i)roposition in har-

mony with the manner of dividing the manus, namely, with the serial

movement (abduction) of the first, second, and third digits away from
the fourth and fifth, which in their turn are more disposed to remain
stationary, and thus tend to make rigid the main portion of the wing
membrane.

The forms in which the second and third digits are approximated, and
the digit last named is widely separated from the fourth, embrace the

Molossi, the Yespertiliouidfe, and the remote Pteropidiie; those in

which the converse appears, at least in whicli the second and third

digits are relatively wide apart and the third digit not notably removed
from the Iburth, include many widely-removed groups, namely, the
IMiyllostomidiie, the Ehinolophidie, the Epomorphi, the Plecoti, and
Natalidic. It will be seen the arrangement last named prevails in the

largest number of forms.

The phalanges present few points of contrast. They are uniformly
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elongated rods. As a rule the second digit possesses a single rudi-

mentary phalanx which may be free or semianchylosed to the metacar-

pal. The highest degree of development is attained in the pteropines

and in the genus BMiiopoma^the former having three and the latter two

phalanges. In the pteropines the third is ordinarily furiushed with a claw.

The j)halanges vary greatly in the range of motion, those of the second

and fifth digits being the least mobile; in their relative lengths in the

pteropines and the genera N'octUio and Mimopierus^ these forms being

remarkable for the degrees present of lateral and dorsal flexion. It

has been noted on p. 5 that the disposition and relative sizes of the

phalanges vary in the scurrying and pendant forms. In the position

of tiight the row of first phalanges is flexed downward, but the row

of second phalanges is at the same time deflected laterally; i. e., to-

ward the body. In the position of rest tlie parts either remain axially

disposed or the row of the first i^halauges is laterally or dorsally flexed,

as in the molossines and emballanouriues. The terminal cartilages are

apparently absent in pteropines and rhinolophines. When present they

remain in axial line with the phalanges, as in phyllostomines (excepting

Tampyrus), or they are deflected from that line, as in vespertilionines

and molossines. These little rods appear to be indices ofthe amount and

direction of strain to which the membranes are subjected, and point,

therefore, to distinctions in methods of flight. It may be said that

they are absent, or, if present, axially disposed in the broad-winged

forms, but are deflected in the narrow winged.* In vespertilionines

(excepting Gorynorhinus) the fifth digit is provided with an accessory

cartilage, which lies to the outer side of the terminal cartilage. It

slightly projects from the margin of the wing membrane.t

The usual number of phalanges to each digit is two. In Phyllosto-

midjc the number is three to the third digit, the fourth and fifth having

two each. Yet in a specimen (apparently normal) of PhyUostonia has-

fatum I note three phalanges in the fourth digit as well as the third.

The third phalanx is probably a segmentation of tlie second rather than

a distinct joint added peripherally to the series. At least it so appears

* The signiiicance of the cartilaginous tips to the digits is not clear. At first

sight they appear to be of the value of distinct phalanges, and I have until recently

held to this view, but exaniination_of sections under the microscope yields no indi-

cation of segmentation, nor does inspection of embryos show stages in which separ-

ate elements exist. Nevertheless I note in Macroin!^ excess of segmentation of the

last phalanx, and Dobson observes the same in the Molossi. Interesting properties

are noted in the elements of the metacarpal and i)halangeal series. As a rule, they

are rigid and brittle. In Fiiria these peculiarities are so marked as to make it

difficult to handle a specimen without incurring a chance of breaking these exceed-

ingly delicate structures. In the I'hyllostomidiE, on the other hand, they are apt

to be yielding and elastic, and suggest (at least in the case of the second and third

digits) that the bones are imperfectly ossified. Mr. C. Percy Moore, of the Uni-

A^ersity of Pennsylvania, who has kindly investigated the subject for me, states

that after attempts at decalcification the digits of bats everywhere yield tough

matrices.

tPr. Acad, of Nat. Sci.
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ill TJiyropfera (an aimectaiit <ieiius between the Anieiicaii naked-nosed

and leaf-nosed forms), where the leugtli of the second and third pha-

langes about equals that of the second phalanx of the same digit in

the allied genera Furia and Xatalns.

The much greater length of the third digit, as comijared with that

of other digits, is a noteworthy feature of the bat wing. Its relativ^e

length in different forms serves as a guide to generic and sometimes

to specilic distinctions.

The peculiarities of the thumb are so marked that they can be best

considered apart from the other manal parts. The thumb, as a rule, is

free from membrane beyond t\ie basal third of the first phalanx, but

may be almost entirely inclosed, as in Thyroptern. The extent of the

enwrapping membrane determines the size of the little fold of skin

which lies between the thumb and the second metacarpal bone. The

thumb is relativelj' large in pendent forms, since it is here of value in

prehension
;
per contra, in Thyroptera, in which genus a suctorial disk

takes the place of a prehensile thumb, this digit is also small, though

the animal is unadapted to activity in the prone attitude. It has been

already noted (p. 5) that the thumb is bent downward and the under

surface of the first metacarpal bone fairly well outlined in the pendent

forms. It is not known how DesmoduH and Diphylla^ which process

with large in^ojecting thumbs, support the body when at rest. The

claws on the feet are weak, and the animals are probably not pendent

at rest. With these exceptions, the phyllostommes possess the serai-

flexed thumb, as do all the other families excepting the molossines and

vespertiliones.

Fosfcrlor limb.—The innominate bone always exhibits a narrow rod-

like ilium which occasionally projects slightly above tlie line of the ilio-

sacral articulation, but as a rule is level therewith. The dorsum of the

ilium is flat, in most forms, but it may be concave and broad, as in

molossines, Afulaphu and (lulonycteru. The pubis is, as a rule, defined

in the males, but is absent and has a wide interval defined between the

innominate bones anteriorly in the females. Tlie sliape of the ischium

and of the thyroid ftn-amen is subject to slight variation in genera and

even in species. The innominate bone is in most forms distinct from

the vertebral column. In molossines, Chilonycteris, and in rhinolo-

phines, it is anchylosed, both at the sacroiliac junction and the ischio-

sacral or ischio-coccygeal junctions. ChUonyctcrh is an instance of the

union last named. In all l)ats a disposition exists for the tuberosity of

the ischium to approach the vertebral cohimn, t luis [(resenting a marked

contrast to tliat seen in terrestrial (piadrupeds. Aiifrozous exhibits a

facet between the tuberosity and the first joint of the coccyx. Tlie shitli

is the only animal I can recall which exhibits a fixation of the ischium

similar to that found in tlie bats. The ilio-iu'ctineal spine is marked;

often a large tubercle, it may be a needle like spine. In Hippoi^idcrox

it is of enormous length and is ancliylosed to tlie ilium near its ui)i)er

border.
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The interest "wbicli attaches to the osteology of tlie hind extremity

has led me to give in more detail the following:

In pteropines the ilium is curved outward to a slight degree at the

crest. The ridge from the upper border ofthe acetabulum is inconspic-

uous and does not extend entire length of ilium; thus the ventral and
dorsal surfaces are not separated and there is no special external bor-

der near the crest. The tuberosity of the ischium is deflected markedly

from the line of the ilium and lies against the coccyx. The pubis is

thickened inferiorly; the ]>ectiueal spine is absent or scarcely discern-

ible.

In Mipposideros among the rhinolophines the il'mm is expanded and
is concave on both dorsal and ventral surfaces. The broad crest ex-

tends outward and unites by a Inroad thin flange to the tip of the long

pectineal spine. Tuberosity of the ischium not projected backward;

nearly the entire pubis and ischium converted into a broad plate of

bone at the expense of the thyroid foramen. Symphysis pubis long,

entire. The trochanters of the femur are drawn backward and ap-

proximated; the inner trochanter is the longer; the outer side of the

shaft below the head furnished with a flange. The condyles small and

separated by a wide notch. In the tibia the spiue for hamstrings com-

pressed. Internal tuberosity i^rolonged; no mallelus.

In phyllostomines the ilium is not deflected at crest. As seen inArti-

heus the ridge above the acetabulum is rudimental as in pteropines

—

the ventral and dorsal surfaces therefore scarcely distinguished. The
external border below the crest is rugose and enormously thickened.

The ischium is turned but slightly toward the coccyx. The inferior

border of the pubis produced inward as a long blunt process and the

upper border forms a long, acicular process (pectineal eminence) which

extends one-half the length of the ilium. The trochanters of the femur

not carried back, the outer not separated from the head by a notch.

The inner is much longer than the outer. The shaft at its inner side

at the i)roximal fifths exhibits a conspicuous crest. The condyles are

of equal size. Above them posteriorly is a depression (best marked
over inner condyle) to receive in forced flexion the j)osterior border of

the articular surface of the tibia. Intercondylar notch, pit-like. Prox-

imal end of the tibia with scarcely any inward projecting process;

malleolus none; tubercle for insertion of hamstrings markedly devel-

oped; surface for articulation with the fibula rugose.

In Hemiderma the innominate is much as in Arfiheus, but the pubis

not projecting or thickened; the pectineal spine but one-third the

length of the ilium. The femur quite as in this genus, but the outer

trochanter separated by a notch from the head. In Macrotus tlie in-

nominate bone much the same as above, but the pectineal spine over

one-half the length of the ilium. The trochanters of the femur ajjproxi-

mated and carried well to the back of the shaft. The fibula only half

the length of the tibia.

In Mormojys the ilium is greatly comi^ressed between the ventral and
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dorsal surfaces; first Joint of the tail very long. The femur and tibia

as in Macrotm. Ghiloni/cfcris in like nuinuer exhibits a compressed

ilium ossified to sacrum with broad rugose external border adjoining

crest. Dorsal surface slightly concave and expanded. In both Mor-

mops and Chilonycteris the tuberosity of the ischium is anchylosed

to the sacrum. The pubis in the male of Mormops is bony and entire;

in Chilonycteris it is less firmly defined. The pectineal spine in Mor-

mops is two-thirds the length of the ilium. In Chilonycteris davyi it

is remarkable for being nearly as long as this bone and bound by

fibrous tissue to the vertebrae. In both of the genera of Lobostomidfe

the trochanters of the femur are approximate, confluent, and carried

well back of the head. Tibia and fibula much as in Macrotus.

In 3£olossiis the innominate bone is compressed, expanded. It is con-

cave dorsally with narrow iliac upper border slightly projecting. Pec-

tineal spine one-third the height of the ilium. Pubic symphysis en-

tire, bony. Tuberosity of the ischium projects well backward, but is

free from the sacrum. The inner trochanter much larger than the

outer; truncate with a downward-projecting spine, not carried back-

ward. The outer trochanter separated from the head by a slight notch.

Condyles equal in size; notch wide, shallow. Tibia straight with

large malleolus.

In Promops the pelvis entire as in Molossus; characters much the

same as in this genus, but the upper border of the ilium without spine

and the tuberosity articulating with the sacrum, but not anchylosed

thereto. Femur and tibia of the same character, the distal epiphysis

of the femur narrower than the expanded shaft. In N'yctinomus the

ilium as in Molossus, but the pubic bones free ; femur and tibia the

same.

In Atalapha the ilium is quite as in Molossus, but is not anchylosed to

the sacrum. The pectineal spine is blunt, rudimental ; tuberosity of the

ischium lies in the same line with ilium, and approaches the sacrum, but

is not articulated therewith. Both trochanters ofthe femur are carried

backward as in Vampyri, but are not approximate, i. e., they are visible

from in front; the inner is the narrower, though they are of the same
length. Condyles high and narrow, the inner scarcely the wider;

notch narrow, deep. Tibia curved with medianly projecting inner

tuberosity, malleolus scarcely discernible. Fibula entire; upper i)()r-

tion membranous. In Antrozous the ilium is anchylosed to the sacrum
and in the male at least the symphysis ])ubis is well defined; the tuber-

osity of the ischium extends back of the line of tiie ilium and almost

touches the sacrum. The pubic bone without a thickened inferior

border. The femur and tibia nnich as in VesjiertiJio.

In Yespertilio the ilium is narrow, not expanded above, and not con-

cave posteriorly ; the out6r border scarcely thickened near the crest.

The pectineal spine low, compressed, directed slightly forward, blunt,

scarcely higher than the acetabulum. The inferior border of the pubic

bone greatly thickened near the symphysic line in the male. The in-
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nominate boue is lightly lield to the sacrum and at the symphysis pubis.

The inner trochanter of the femur equals the external. Both are small

and the gluteal crest is scarcely larger than a flange which unites the

inner trochanter to the shaft, thus making the femur unique. The in-

ner condyle is slightly the larger and the notch narrow. The tibia

with large projecting median spine at the proximal end; malleolus dis-

tinct.

In Ailelonycteris and Lasionycteris the parts quite as in Vespertilio,

the pectineal spine slightly longer; the shaft of the femur just below

the head less expanded.

Corynorhinus much as in Yespertlllo, but the upper part of the femur

much less expanded, the shaft near the trochanter scarcely at all.

The femur is without neck. The outer and inner trochanters are

subequal and of large size, the outer tending to become the larger as

in the molossines. The outer side of the shaft below the trochanter

is often marked l)y a flange in position of the third trochanter. Hip-

posideros and all phyllostomines show an inclination to the development

of a conspicuous flange on the inner side of the shaft near the inner tro-

chanter. This is most marked in Chilonycteris, Mormops, and Natrdus.

In the genera last named the trochanters are drawn backward, lie on

the posterior surface of the bone, and are in close relation (resembling,

with the head, tlie anterior end of a geometric larva), while as a rule

they are on lines which answer to the lateral ligaments of the knee

ioint. The condyles are approximate markedly unequal with a narrow

intercondylar notch, the inner condyle being the larger, as is the rule,

or wide apart with small condyles, as in molossines and rhinolophinea.

The tibia may be shorter than the femur, as in Ariibeus and MoIossks,

but it is, as a rule, longer than that bone. The inner tuberosity is fur-

nished with a horizontally-projecting process in vespertilionines ; this is

an excellent character defining the family. The tubercle for insertion

of the hamstrings is most marked in strictly arboreal forms, as the

pteropines. The malleolus is often rudimentary or absent, as in phyl-

lostomines and rhinolophines. The fibula is uniformly imi)erfect above

save in the molossines, where it is complete, or in Antrozous, where a

membranous fillet continues the form of the bone to the inner tuberosity

of the tibia.*

* Since the above sketch was written the skeleton of Desmodm has been examined.

I tint! that it bears a close resemblance to other phyllostomines, but is distinctive

in the following particulars: The shaft of the radius is joined at its middle by the

nlua, which can bo traced, nevertlieless. apparently to the wrist. I say " apparently "

for the femur, tibia, and fibula exhibit dispositions to form lateral flanges, and it mny

be that the structure in ^('smofZ*;.? is not the reappearance of the lost nlna-shaft but

is simply the radius, which here exhibits an unusual form. In any event it con-

stitutes a character not seen elsewhere in the order. The flanges of the femur are

symmetrical, directed forward, and convert the anterior surface of the shaft into a

groove for the origin of the femoral head of the quadriceps extensor muscle. The

flange in the tibia and tiltula is single; the two are in contact—to obliterate the

interosseous space.
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The toes retain two phalanges to tlie first toe; all the others have

three, but differ in their relative lengtlis. The first phalanx of the first

toe is, so tar as examined, longer than that of tlie other toes. In

rterojyus tlie lengths of the toes from the second to the fifth gradually

diminish. In Chilonycteris they abruptly increase, that of the second

toe being one-third shorter than the fifth. In all bats the tarsus and

calcaneum are elongate and exhibit the general character of these bones

in mammals, in which little or no weight is borne upon the posterior

extremities. Both bones are so disposed that the larger end of each is

directed proximally. In Bhinolophus the calcaneum enters into the

ankle joint. In other forms the calcaneum is independent of the joint.

In Phyllostomida', including Xataln.s, as well as in the gcuns Iihyncho-

nycteris, the calcar* is placed in axial line with the calcaneum. In

other families it joins the calcaneum to its outer side at a well-defined

angle. As a rule the astragalus and calcaneum are nearly of one size,

but in the genus last named the calcaneum is notably the smaller (Am.

Naturalist, Feb., 1886, 170).

GENERAL PLAN OF ANTERIOR EXTREMITIES IN FLYING VERTE-
BEATED ANENIALS.

From tlie above consideration it will be seen that the wing mem-
branes possess various features which can be used in distingnishing

the members of the order. But after what manner are the flying mam-
mals distinguished from other flying vertebrates?

There are two distinct types of modification which the vertebrate

skeleton has undergone in adapting the animal for flight, both of which

depend upon some peculiarity in the structure of the anterior extremi-

ties; and in order to obtain a correct opinion of them we propose to

cast a glance at each in turn.

A plan of 1)0 nil -slrKcture of the iviiif/.s of Jliiin// rcrlebrotr animals.

a. Bones of carpus nnunited

distinct; lUfi^lit main-

tained by dermal ex-

panse.

1). Bones of carpus united

flight maintained by )

dermal appendages,

I. Wing membrane supported by all fingers.

Bats (VespertilioX. order of Mammalia.

II. Wing membrane supported by the fourth finger

only (wliich is immensely developed), the

others remaining free.

rtcrodacfi/les, order of Keptilia.

rlll. Boiu>s of metacarpus, two to three in number;

feathers not radiating.

Lirhit/ birds (Aats)—class.

IV. Bones of metacar])us, lour in number; feathers

radiating.

Archaopiiryx (AvE.s)—subclass.

*The calcar is an element of doubtful homology. It supports the free border of

the interfemoral membranr and is of tbc same signilicauce as the accessory carti-

lage of the fifth manal digit.
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I. The Bat, in which the humerus is long and slender, with a small pectoral

ridge. Ulna rudimentary. The radius constitutes the hulk ofthe forearm

;

carpus composed of six hones ; the metacarpal hones, five in numher, sepa-

rate and distinct ; the phalanges generally, two in number ; thumb, and in

some genera the index finger, surmounted by a claw.

II. The Pterodactyl, in which the humerus is short and straight, very broad

at head, with angular and prominent pectoral ridge; ulna and radius dis-

tinct, of nearly equal size; carpus composed of five bones; metacarpus of

four houcs, separate and distinct; first finger with three joints, second

with four, third with five, fourth with fourjoints, all provided with claws,

with the exception ofthe fourth, which is remarkable for the extraordinary

development of its several joints. It is from this last-mentioned finger to

the base of the foot that the skin Avas stretched by which the animal was

enabled to fly.

c ^ ^:^^^ D

DIAGRAM OF THE liONES OF ANTERIOll EXTREMITIES OF FLYING VERTEBRATES.

A. Bat.—a. Scapula, b. Humerus, c. Kadins. d. Eudinieut of ulna anchylospd to radius, e. Car-

pus. /. Metacarpus, g. Phalanges.

B. ARCH.EOPTERYX.—Kefereuces as in Fig. 1. The dotted outlines seen at carpus and the terminal

phalanges are restored portions.

C. Bird. References as in Fig. 1. The dotted outline of the second ungual phalanx indicates the

occasional occurrence of a claw at this point. The majority of birds are without it.

D. Pterodactyle.—References the same as in Fig. 1
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III. Tho Bird, iu which tho hiimeruH is curved, more or less slender; pectoral

ridge prominent, not angular; ulna large, curved, not united with the

slender and more dinunutive radius; carpus or two l)ones; metacarjius of

two, sometimes of three bones, the lirst l)eing snuill and cylindrical, the

other two of larger dimensions and united so as to form a bone resembling

those of the forearm ; ulnar ])halaux of one joint, united to the radial,

which is composed of two.

Thepower ofsustaining tlight not dependent upon the expansion of skin,
but upon the excessive development of dermal appendages (feathers).

IV. Tho Archaiopteryx agrees with the typical bird iu general i)articulars, but
differs in the number of metacarpal bones, which are here four in number

:

the first and second are slender, free and separate from one another; the

third and fourth bear considerable resemblance to those of extant birds, in

beiuglarge, stout, and closely approximated ; but are not, however, united.

Flight is supposed to have been maintained in the same manner as in

living birds.

In addition to tlie instances already given, certain fislies, as the

Exocoetm and Bacfylopterm, -possess the power of snstaining true flight.

The mechanism that lifts the body of the flsli from the water, and nj)-

holds it for a short time in the air, is obtained in the pectoral fins

which, in these animals, are enormously developed. The structure of

these fins is homologous to that of the anterior extremities of other

vertebrates, their form alone being modified to adapt the animal to

the medium in which it is placed. Thus we have, in each great subdi-

vision of vertebrate animals, a representative capable of sustaining

flight.

Another somewhat similar modification of the animal economy is met
with in a few animals of arboreal habits. Here a peculiar arrange-

ment of the skin is observed, which enables the possessor to break the

force of downward leaps. In the Flying Lemur {Galeopithcctis), in the

Flying Squirrel (Pteromys), and in the Flying Opossum {Petaiirista),

the furred skin extends laterally from the sides of the body and is

attached to anterior and posterior extremities at the metacarpal and
metatarsal regions respectively. The only instance of osteological

development is obtained in the Dragon {Draco vohois), a small lizard

from Sumatra, in which long, transverse processes from either side of the

lumbar vertebrae support a thin membranous growth which is capable
of being opened and shut by means of muscles attached to the bony
frame-work.

tp:eth.

In describing the molars the nomenclature of H. F. Osborn will be
followed. The diagram lierewith presented is copied from this writer's

paper in the American i^aturalist, December, 1888, p. 1072.

UPPER MOLARS.
Antero-internal cusp Protocone. pr.

Postero-internal cusp or sixth cusp llypocone. hy.
Antero-external cusp Paracoue. pa.

Postero-exterual cusp Metacone. me.
Anterior intermediate cusp Protocouule. pi.

Posterior intermediate cusp Metaconule. lal.



30 BULLETIN 43, UNITED STATES NATIONAL MUSEUM.

LOWER MOLAKS.

Antero-exterual cusp Protoconid. pr''

Postero-external cusp Hypocoiiid. liy'>

Antero-interiial cusp or fifth cusp Paraconid. pa'^

Intermediate or autero-iuterual cusp (in quadritubercular molars) . . Metacoiiid. me"*

Postero-iuterual cusp Entocouid. en^

The upper molar in most bats presents to an extraordinary degree

depressions on the outer or buccal surface of the crown. Such depres-

sions receive the name of "tlutings" andareseeu in the teeth of many
mammals other than the bats, as for example in the moles and shrews

among the Insectivora, in the Ungulata, and in a marked degree in an

extinct genus described by E. I). Cope, Lamhdother'mm. "Flutings,"

while of no homological significance, furnish systematic characters, and

will therefore be noted in the descriptions. Disposed so as to define

two V-i^^^n^ed figures the "flutings" extend as a sinuate commissure

between the paracone and the metacone. Of the two ys an anterior

and a posterior will be distinguished. Each V bas two limbs, a first and

a second. In the third molar various degrees of loss of the systciu

of flutings occur. Commonly the anterior V i^ retained while the se^--

ond is lost, excepting the buccal half of the first limb, as in A. fuscus, or

the "fluting" is reduced to the anterior y, the palatal half of the sec-

ond limb being lost, as in Macrotus and Atulapha. In the bats of I^orth

America the least reduced last molars are seen in Nyctinomus and T^.

hesperus.

The tritubercular tooth which results ii'om the presence of the three

cusps, the protocone, the paracone, and the metacone, may be con-

nected with a triangular figure by bands which unite the cns]>-points.

These bands will be named in this monograph the commissitres. In

the molars of the bat such a triangle is seen whose apex is palatal and

constituted of the lirotocone and whose commissure extends from tliis

cusp to the paracone and metacone. Its base is the extraordinarily

sinuate ("fluted") buccal surfiice of the crown. A careful search must

be made for the true positions of the sides of this triangular figure, for

they lie on the opposed sides of the teeth and are inconspicuous. The
crown at the " flutings" is of great vertical extent and dwarfs even the

proportions of the protocone. Wheu seen in profile the proportions

between the size of the "columns" of the two \/s and the "cusp" of

the protocone aftbrd materials for interesting comparisons in the differ-

ent genera. The hyi)ocone presents excellent subordinate characters.

It is a development of the cingulum. Usually flat, as in Macrotus, it

may be sharply defined as in Promops perotis or provided with a sharp

cusp as in the exotic genus NoctUio. The cingulum can be traced as a

delicate ridge which lies basal to the sides of the tritubercular triangle.

It varies greatly in extent, being best developed in N'yctinomus.

In the lower molar scarcely any fluting is present and the plan of the

tooth is simple. The protoconid, paraconid, and metaconid are united

by commissures. The apex of the triangular figure is buccal. The
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heel or hypocoiiid is large. It is united to the triaugle by a conimis-

sure at the lingual side. Such a commissure is provided with a sharp

ciisp in P. perotls^ but as a rule it is smooth.

The student can not fail to be imju-essed with the variable form of the

lateral incisor in both Jaws. In the lower jaw it may be of the same

character as the other teeth in its serfes, as in Adelonycteris, Vespcnujo,

and Las-ionycterLs. It may be more robust than its fellows, as in Ves-

2)ertilio, but oftener is simpler in outline, as in Corytiorhimts, and may
be not only so, but dwarfed in all proportions, as in Xyctinomiis ]>)-(tsU-

iensis. The next step may be anticipated, namely, its entire disap-

pearance, as in l^yctiitomHs niacrotis and in Promops.

Tni'se nsodilications suggest that the tooth has a struggle to main-

tain its ovv-!i ill the dental armature. At all events its study is one of

interest, and should never be omitted in defining the characteristics of

all forms whatever, either of variations, species, or genera.

The first and second jiremolars in both the upper and the lower jaw,

and the third incisor in the lower jaw, often present a "^)erfect cingulum.

This is distinctly seen in the first premolar of Atalapha. Such a tooth

is remarkable since, as far as I know, it is without parallel elsewhere in

mammalian teeth. Various degrees of development of the buccal

aspect of the cingulum appear to give rise to a cusp, which then arises

after the outer or buccal cusp. I was led, in an early study of the

human dentition, to claim that this the outer (labial) cusp of a bicuspi-

date form arose first and the inner (buccal) cusp arose Liter. I have

long maintained (Dental Cosmos Phila. 1874, G17, also Studies in the

Facial Region, 1874) the primitive tooth to have been monocuspidate

and the subsequent forms to have been developments therefrom. But
my claim has not been allowed.

An excellent view for contrasting taxonomic characters is that ob-

tained by examining with a lens the lingual aspect of the lower mo-

lars. On the whole, the first molar yields the most trenchant char-

acters. Three cusps are seen in profile, named, from before backward,

the paraconid, metaconid, and hypoconid. The proportions of these

to one another should be made in all studies of the teeth. In ptero-

pines the three cusps are merged, and a simple convex contour results.

A similar effect is produced in Hemiderma and Brachyphylla among the

phyllostomines. For the most part the three cusps are separately dis-

played as acute triangles, Avhose bases are confiuent. In rhinolo-

phines the hypoconid is fiat, produced backward, as is also the case in

GhooeronyoteriH and PhyllonycieriH among the glossophagines, but in

other genera it is acutely cnsped and co-equal with the two preceding-

elements. In Natalus it is actually the largest of the series.



KEY TO GENERA.

I. Bats with median appendage to nose, fonrincisors iulowerjaw. . .Phyllostomid^.

a. Body massive, auricle shorter than head, not united with its i'ellow . . Artibeus.

aK Body slender, auricle as large or longer than head, united with its fellow

Macrotus.

II. Bats without median appendages to nose.

b. Nostrils circular, wings narrow and pointed; tail long, produced far beyond

interfenioral membrane ; marginal toes fringed with coarse hair.MoLOSSi.

Lips grooved Xi/ctinomns.

Lips not grooved Promops.

b\ Nostrils elliptical, wings broad, ample; tail as long as, or slightly longer

than, the broad interfemoral membrane ; marginal toes naked

VespertilionidyE.

c. Two incisors in upper jaw.

t Six incisors in lower jaw.

* Interfemoral membrane more or less hairy.

Premolars - Dasypterus.

o
Premolars

|^
Atalapha.

* * Interfemoral membrane not hairy Nycticejua.

1 1 Four incisors in lower jaw An trozous,

c'. Four incisors in upper jaw\

t Premolars , greatest width of tragus at base equals one-half of iimer

border Addon yderis.

I I Premolars ^.

* Greatest width of tragus equals much less than one-half inner border;

nose simple, ears separate J'esperuf/o.

** Greatest width of tragus equals one-third height of inner border;

auricles united.

^ Nose with lateral club-shaped gland-masses Corynorhinua.

§ § Nose without lateral club-shaped gland-masses Euderma,

2
I I I Premolars -

;
greatest width of tragus at middle and equals two-thii'ds

height of inner border Lasionycferis.

1 1 1 1 Premolars ^. Lips whiskered, dorsum of face furred Ve82}ertilio,

32



Family PHYLLOSTOMID^^.*

Genus MACROTUS Gray."

Macrotus Gray, Proc. Zool. Soc. London, 1843, 21.

Otopierus Flower and Lydekker, Mammals Livinjij and Extinct, 1891, 673.

Diagnosis.—Ears large, united, produced iuferiorly far beneath tlie

small external basal ridge; nosed-leaf simple, abruptly acuminate, com-

plete, no separation between the basal and ascending jiarts; the median

ridge conlined to the interval between the nostrils. Tragus tapering,

convex on inner border and straight on the outer. Wing membrane

reaching to ankle; tail long, extending a short distance beyond the

ample interfemoral membrane. Lower lip and mentum deeply cleft.

3 2 12
Dental formula.—Molars^,-; Premolars^; Caniues .. ; Incisors.^, x2^34.

J. E. Gray (Voy. of Sulphur, p. 28), places Macrotus in a separate

division from the American leaf-nosed bats and of equal rank with the

groups now understood as the Stenodermata aifd Vampyri. The fol-

lowing genera are considered by him to be closely related and are thus

defined: Tail short, with point on the upper side of the wide inter-

" PHYLLOSTOMID^.—Bats with laminate ectoturbinals of tlie ethmoid bone;

preraaxilla' with palatal processes forming a median suture and deliuiug an incisive

foramen; trapezium without palmar tubercle, thus permitting flexion of the thumb;
wings adapted for a fanning flight, (excejiting possibly /(oc//7io) but not for terrestrial

progression ; nlna with shaft anchylosed to the radius at the proximal third
;
proxiiual

rudiment nouperforate; fifth digit without accessory cartilage; coracoid process not

bifid, curved forward ; no raised folds ofskin at the junction of carpus and metacarpus

to represent the palmar fascia; no oblique line on the wing-membrane at the lower

third of the tibia; nose-leaf dominant, but absent in aberrant forms contained in

Lobostomi, Noctilionini, Natalini, Thyropterini.

Mr. F. W. True has kindly furnished the following note:

Flower and Lydekker, in their recently published work

—

Mammals, Living and Ex-

tinct—substitute the name Olopterns for this genus, on the ground that Macrotns,

Gray, is preoccupied l>y Macroiis, Dejean. It a])pears, however, that Dejean's name,
which was puV)lished in his Catalogue des CoJeopteres, 1833, ]>. 186, was not accom-

panied by a diagnosis, and has not been adopted by later writers on insects. It can

not, therefore, be regarded as valid.

Quite aside fr<»m this fact, it is questionable whether Maerotun And .l/rtcco/i.s should

be regarded technically as identical names. Agassiz gives "•^a,Ypor?;f=longitudo'' as

the proper derivation of the latter (as also of his genus Maerota). This is inter-

esting, as Reid in 1836 (P. Z. S., p. 131) gave the name Macrotis to Paramelcs lagotia

(now called Peragale lagotia). If the difference in the termination of tlie two words
is to be disregarded, Gray's name is preoccupied by that of Reid. This, as already

stated, seems o])en to question, and Gray's name is, therefore, retained.

441—Xo. 43 3 33
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femoral membrane; ears lateral, separate. Mosia, Mystacina, Aello,

Emhallonur((y Centronycteris, l^rocryptus, I>idi(lurus, T((2>Iiozohs, Noc-

tilio,Phyllo<lia, Chilonycteris, and Mormops are embraced in this oddly-

arranged gioui). In tlie same work, p. KJ, the anthor plat'es Mncfotus

near Megaderma and Rhinopoma as a snbgroup of the Phyllostomina:

"Ears close together over the forehead; forehead with a rather deep pit;

nose-leaf lanceolate, erect; tail elongate, prodnced beyond the inter-

femoral membrane; wings from the ankle ; lower joint of thumb mod-

erate."

Wagner was of the opinion last named, that Macrotus exhibits affini-

ties with Megaderma. S. F. Baird followed this writer, and I naturally

accepted this opinion,* since my work was carried on und6r the guidance

of the eminent authority last named. Peters, in his revision of the

Phyllostomid?e,t definitely ^xed the position of the genus.

Macrotus resembles Lonchorhina in the elevation of the nasal bones

and in the depression on the facial portion of the frontal bone, as well

as in the elevation of the skull at the vertex near the occiput and in the

large size of the tympanic bone. From Lophosto}na it is easily distin-

guished by the absence of the temporal crest, which is so conspicuous

in this genus, and by the form of the zygoma, which is higli and of

uniform diameter throughout. The frontal bone is without a depression

in the facial portion, and the nasal bones do not form a ridge, while

the dorsi-facial surface is cylindroid. PhyUostoma is distinguished in

having a small lachrymal process and a Hat, broad, dorsi-facial surface.

The temporal crest is defined, though not conspicuous. The zygoma

is of the same character as in Macrotus. The tympanic bone is much
smaller than in this genus. In a fragment of an immature skull of

Vampyrus anritus the skull is without temi)oral crest, the dorsi-facial

surface is cylindroid and without depression on the frontal bone.

1. Macrotus californicus Baird. (Plates i, ii.)

Macrotus cali/oniicus Baird, Pi'oc. Acad. Nat. Sci. I'hila., 1858, 117. lb., Rep. U.

S. and Mexican Boundary Survey, pt. 2 (Maminals), 1859. 1, PI. 1, Fig. 2.

Macrotus waierhouiiii (in part), Dobson, Cat. Chirop. Brit. Mus., 1878; Alston, Biol.

Centrali-Amer., Mam.. 1879-'82, 38.

Diagnosis.—Auricle much longer than head. Basal lobes well devel-

oped. ISTose-leaf witli defined lower border. Fur (above and below)

base, white; terminal third, fawn; tip, gray.

Description

.

—The auricle is ovate and longer than the head. The in-

ternal basal lobe is rounded and free, raised above the head and resting

against the interauricular membrane. The external basal lobe is large,

the greatest width equal to the distance between the eye and end of

the muzzle. A prominent wart, which lies above the rictus,f terminates

the lobe anteriorly. Two longitudinal ridges are seen on the inner

* Monograpb N. A. Bats, 1864.

tMB. Akad. Berlin, 1865. p. 2.56.

IRictus will be used as a term interchangeable with angle of the mouth.





Explanation of Plate I.

Fig. 1. Front view of head of M(tcr(>ttin (alifontieiix.

Fk;. 2. Side view of same.

Fk;. 3. View of tragus and inner surface of auricle.

Fici. 4. The wing membrane of same.

Fi(i. .'). The tail and interfemoral membi'ane.

Fig. 6. The skull seeu from above, x 2.

I-^IG. 7. The skull and lower jaw seeu from the side, x 2.

Fig. )S. The os petrosa. x 2.
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surface, one small ami inconspicuous at junction of internal basal lobe

to tbe main portion of tbe auricle; a second, mucb lonj^or, arises bebind

tlie tragus and passes upward nearly to the tip. Tbe auricle anterior

to the ridge last named is sparsely covered witb bair. Numerous deli-

cate transverse folds are seen on tbe outer balf of tbe auricle, Miiicb

reacb almost to tbe border. ISearly on aline witb tbe Junction of the

external basal lobe and tbe main portion and opposite to tbe meatus a

semilunar raised fold is seen.

The iuterauricular membrane is notched above, hairy on the outer sur-

face, and with a longitudinal ridge in young individuals in the middle

line. Tbe meml)rane extends beyoiul tbe inner cantbus of tbe eye, at

which point it bears a small wart. Tbe tragus is long, slender, and
tapering; when laid forward it reaches to the inner cantbus. The
posterior surfjice is furnished witb a longitudinal ridge. The base ex-

hibits two roots, one extending a short distance obliquely on tbe face;

tbe other continuous with tbe ridge opposite to tbe meatus. The
tragus is slightly constricted above tbe facial root, but soon becomes
convex along tbe inner border. The outer border is straight, ex-

cepting at the base. Here tbe parts are variable. In the greater

number of specimens examined a trace only of an external basal lobe

is seen.* Tbe nose-leaf is simple, entiie, rounded at the muzzle and
fixed to the upper lip, while free at the sides. The erect portion tapers

acutely, and is sparsely covered with bair. A rudiment of a midrib is

seen between tbe nostrils. The nostrils are oblong, oblique, with raised

trenchant borders. They are slightly narrowed externall}- and do not

modify the lateral contour of tbe nose-leaf. A erescentic patch of warts
lies on the face back of the muzzle. Two small, slightly oblique, smooth
mental plates, separated by a groove, are seen at the chin. Well back
of the chin-plates is a conspicuous median wart. The rictus is on a line

witb the inner cantbus. The wing membranes are attached to the epi

trochlea.! Tbe fifth metacarpal bone is the longest.

Tbe prevailing color of the fur is white. On tbe dorsum for tbe apical

fifth it is light brown, fawn, or yellow brown. Frequently the extreme
tip is gray. On the venter tbe basal half of the hair is alone white,

the apical half being ashy-brown, tbe extreme tip again appearing
wiiite or plumbeous. The face retains the color of the venter without
the basal white. The side of tbe neck and the base of the prebrach-

*Iii a youug- individual (8916, S. I., the epiphyses not nnited, and the length of
the body 14""") the external basal lobe was thick and acutely concave on the outer
bord«ir. It was obsiiurely verrucose and received by a delicate told the outer bor-
der of the tragus ui)()n its anterior surface. A thickened longitudinal swelling was
seen on tlie posterior surface near the inner border. In a second immature speci-
men (42""" long, the milk teeth being in position) the tragus was more as in adult.
tin an immature specimen, No. 4405, Mus. Comp. Zocil., the membrane came from

the epicondyle.
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ium are of the colors of the dorsiiui ratlier than the venter.* Imme-
diately behind the junction of the ears the head is almost naked. The
basal third of the auricle is covered with hair. The external surface

of the external basal lobe is entirel}^ clothed. The inner surface of the

auricle at the internal basal lobe, and extending thence upward along

the inner border, is sparsely covered with short hairs. The proximal

half of the humerus is also clothed, as well as the endopatagium, and

a line thence to the proximal one-half of the thigh. Elsewhere the

membranes are naked, save at the dorsum of the first metacarpal bone,

where a few hairs are found.

Membranes.—In the second interspace of the wing the membrane is

attached to the palmar borders of the second and third metacarpal

bones; in the third interspace, to dorsal border of the third metacarpal

bone and palmar border of the fonrth; and in the fourth interspace, to

the palmar borders of Ihe fourth and fifth metacarjia] bones. The
calcaro-tarsal expanse is absent. The prebrachium is without distinc-

tive lines. Intercostal lines nine in number. Coraco brachialis fascicle

does not reach the line of the elbow. At the elbow is a number of tine,

radiated lines, apparently due to muscle-fibers. The membrane is

slightly thickened near the ankle. Triceps fascicle system made up
of two inferior and two superior branches. Vertical muscle lines seven

in number. A small thread-like line appears at the proximal third of

the fifth metacarpal and passes nearly the entire length of the digit.

In the fourth interspace the j)redigital nerve arises from the fifth met-

acarpal bone at about its middle; one or two nerves arise from the fifth

metacarpophalangeal joint; the post-digital from the nietacarpo-pha-

langeal joint; longitudinal line distinct. Thirty-six transverse lines

can be counted in the fourth interdigital interspace. These are greatly

in excess of ihe number in any other form examined. Both in this space

and in the angle between the fifth metacari)al bone and the radius a

fine network of fibers is present. No similar appearance is seen else-

where. In the third interspace both predigital and post digital nerves

arise from the metacarpo-phalaugeal joints; h)ngitudinal line distinct.

The interfemoral membrane reaches to the ankle. The tail projects

one-sixth of its length beyond the inferior margin. An oblique line ex-

tends from the end of the second vertebra to the middle of the calcar.

The structure last named is one-half the length of the tibia; its tip

projects conspicuously from the truncated border of the interfemoral

memhi-ane. The terminal cartilage of the third digit acicular; that of

the fourth digit is bifid, witii the h)bes equal; while that of the fifth

digit, while bifid, exhibits the posterior lobe greatly prolonged. In

specimen No. 404 S, I. the ternunal cartilage of the right third digit is

composed of four segments.

*C()ue.s ami Yarrow (Wheeler Exp. Geol. Siirv., Zool, 1875) state that alcohol-bleach-

iug causes the ditference between M. californicus and M. iraterhousii. Of this state-

ment the authors offer uo evidence. I doubt its correctness.
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1. Maxillary'teeth of Macrotus CALIFORNICUS. X 8.

2. Mandibular teeth of same, x 8.
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Variations.—The distaure between the tail and the tip of the calcar

is inconstant. The sides of the interfenioral nienibiane do not always

end at precisely the same level on the tail.

The basal i)art of the nose-leaf may be separated from the ascending

part by a snlcns in the manner seen in Artihciis ;ind I'hyllostoma. The

lower margin may be separated from the groove to the outer side of the

lateral margin.

Manal formula.

Immature
44mm long.

Secoml interspace
Third interspace .

.

Poiirth interspace
Forearm

Skull.—The brain case is raised much above the level of the face. The

sagittal crest is defined, except on the metencephalon, where, excepting

at the extreme tip of the angle between the vertex and the occiput, it is

absent. No convexity exists over the region of the proencephalon, which

measures one-eighth of the length of the brain case. The region of the

metencephalon measures one-third of the length of the brain case. The

tympanic bone is large, almost entirely concealing the cochlea. The

basi-occipital bone is without lateral fossa\ The lingual process of the

sphenoid bone is rudimentary or absent. The posterior temporal impres-

sion is deflected from the sagittal line at metencephalon to define with

the aid ofthe fellow of the o])posite side a large, triangular, convex space.

The face vertex is markedly inflated at the side for the greater part of

its length; a median ridge extends over the anterior two-thirds, the

posterior thirds being depressed; on each side of the median line a

small foramen, which transmits a nerve to the auricle, is seen. On
the side the inftation occupies the greater part of the superior maxilla

and causes the region of the infraorbital foramen to be slightly de-

pressed. The anterior border of the orbit is trenchant. The ectoturbi-

ual ])lates show through the frontal bone as it forms the orbital inner

wall; a small foramen is seen near the rhinencephalon Ijing below an

oblique ridge. The ui)per border of the malar bone is incised at the

middle third. A liiu^ ])roduced from the ui)per border of the anterior

nasal aperture intersects the middle of the first upper premolar. The

inner surface of the ascending ramus of the lower jaw is furnished with

a ridge which extends fin^ward on a line Avith the teeth. The condyle end

reaches the aveolus. The angle is narrowed, curved, and tapering at the

tip ; it projects posteriorly beyond the condyle to the outer third of which

it lies as the bone is viewed from above. The distance from the con-

dyle to the ti}) of the corenoid is equal to the width of the horizontal

ramus.

The cochlea in the PhyUostomida", as a rule, exliibits the loop of the
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outer semicircular canal free from boue. lu Macrotus this character

is less constant than in other genera examined, for out of three exam-

ples one showed the loop occupied with a thin, bony lamina.

Millimeters.

Length of skull 23

Width of skull at the widest part 9

\
Width of dorsi-facial region at the widest i)art 5

Length of superior dental series 9

Width of base at the glenoid cavities 11

- In the skull of an immature individual from the Museum of Compara-

tive Zoology, measuring 21'"'" from end of the premaxillato the occiput,

the following characters are noted: The mandible projects 2""" beyond

the premaxilke. The premaxillie do not join the nasals, which are

twice as wide at the posterior ends than at the anterior. The tympanic

bones are complete.

The arrangement of the turbinal plates is as follows: The ectotur-

binal is small, a little less than one-half the length of the first eudo-

turbinal. Its upper border is horizontal and its lower concave. The
extreme tip of the lobule extends as far as the anterior border of the

first molar. The second plate is concealed and the third and fourth

are arranged much as in Vampyrops, which this form in great part

resembles. The lobnle on the first endoturbinal is small, but readily

discernible. The i)lates below their inflated summits are not clearly

seen. The i^arts on the median surface are contiguous.

Xotes on the sh'lefon.—The atlas is provided with two spines on the

uferior border of the transverse process and a tubercle on the body.

The meso-sternum is provided with a trenchant unbroken keel. The

i.lnar rudiment at the distal end of the radius is a minute tubercle

without notch or foramen; the proximal rudiment is a little less than

half the length of the radius. The vertebral border of the scai)ula is

sigmoid with the concavity corresponding to the base of the spine.

The infra spinatus fossa is not deepened at the axillary border. The

end of the sinne at the glenoid cavity eud is not angulated. The

coracoid process is abruptly curved toward the axillary border; the

end reaches a point below the glenoid cavity. The inner tuberosity

of the humerus is scarcely elevated above the level of the head. A
uarrow notch is defined between the epitrochlea and the trochlea, the

under border of the epitrocldea is fnrnished with a spine.

The first metacarpal bone eq[ua]s one-half the length of the first

phalanx of the first digit, the second lacks one fifth the length of the

third metacarpal bone and is slightly arched. The second digit is as

long as the third metacarpal bone. The third and fifth metacarpal

bones are of equal length and are not as long as the forearm. The

fourth is 2'""\ shorter. The third metacarpal bone is much the

stoutest, the second phalanx is slightly the longer. In repose the first

phalanx of the third digit is in axial line with the third metacarapl

bone. The fourth and fifth digits are of the same length. The femurs
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brought nearly to the median line posteriorly, where tliey lie almost

in contact.*

Mdxilhtri/ teeth.—Central incisoi- much larger than the lateral, con^

tiguous witli its felloAV with sharp transverse cutting edge. The lat-

eral incisor very small, crown directed obliquely forward and inward

with an obscurely bilobed cutting edge. Canine rather small not

twice the length of the central incisor; the first premolar as broad as

the second but less abruptly pointed and touching canine. The second

l)remolar with wide ba.se where it rests against the first molar. An in-

terval exists between the two teeth. The first molar slightly inclined

backward with low protocone and obscure commissures, the i»osterior

being in great part absent. Paracone forming a smaller V than the

metacone but is more fluted than it. Hypocone obscure, low. The

second molar more (piadrate than the first ; the ]U'otocone somewhat

better defined. The Ys of the buccal cusps equal but the protocone

is tumid at an angle formed by it with the anterior border of the

crown. The third molar with i»rotocone having well defined commissnres.

The posterior limb of the paracone but half the length of the anterior

liuib. The remaining parts of the tooth not represented.

MandihuJar teeth.—Incisors simple, even, obscurely bilobed. First

]>remolar higher and broader (in profile) than the second and third.

This distinction is not so apparent when the parts are viewed from

above. The second and third premolars are progressively more pointed

and lower than is the foregoing.

The first molar with the V much smaller than the triangular heel

whose anterior limb juts against the i»osterior limb of the V near its

base (perhaps, on the Avhole, to a less degree than is represented in

the figure). The base (/. e.., the lingual aspect) of the V is open, but

that of the heel is closed by a depressed commissure. The second molar

nuich the same as the foregoing, the Y and heel being subequal. The
third molar with the largest Y in the series but with a snuill, com-

pressed, deflected tubercle like heel.

^ Paraconid in first lower molar smallest of any in the series. The
conjoined bases of the paraconid and metaconid deeply incised so as to

show the protocouid when the tooth is seen in profile on lingual aspect.

This character is not seen outside of this group, but reaches a higher

degree of development in Ischnoglossa.

Cat.
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Dobson (/. c.) considers M. californicus, Baird, to be the same as M.

waterhousH, Gray. Speciuieus of the latter are not avaihible for ex-

amination. Bats of the Antilh'S may range north and west throngh

the neotropical belts of the United States, but ilf. icaierliouni does

not appear to be an example of the tendency. By the measurements

taken by INIr. Dobson this species appears to possess a smaller tail and

a shorter api)endage to the nose than does M. caUfornicus. Among
other measurements (English scale) of West Indian species are the

following: head,!'"; body, 2.(50"'; tail, 1.50'"; ear, 1.10'"; tragus, 0.42"'

;

nose-leaf, 0.30'" ; wing from carpus, 0.3'"; forearm, 0.2'".

On tlie whole, I have concluded not to make any change in the name
of the Califoruian species of Macrotus^ and shall rest content to quote

from the first edition of the INEonograph (pp 3, 4) the following pas-

sages :

A comparison of the type with good specimens of the latter from Cuba, pieserved

in alcohol, and presented by Prof. Poey to the Smithsonian Institution, show un-

mistakable difterences, as do others from Jamaica, recently received from Mr. March.

The chin plates are less acutely defined; the internal border of the tragus is much
thickened, and the revoluted portion at the base of the external border is slightly

swollen. The fur is bicolored; central portion dark-brown instead of fawn. The

nose-leaf is of about the same height as above species; the tail, however, is 0.25 of

an inch shorter. The dentation is similar.

The M. mexicana, Saussure, is a species from Mexico described by M. Saussure in

Revue et Mag. de Zool., 2d series, XII, 1860, 13. 486. The author states that the de-

scription is taken from a specimen which was in poor condition. It is difficult to

tell from his description whether his species is the same as M. californicua or not.

Measurements of an average of four individuals.

Milli-
meter.s.

Length of head and body (from crown of head to base of tail) 39

Length of head 22

Height of ear 23

Height of tragus 10

Length of arm 22

Length of forearm 48

First digit

:

Length of first metacarpal bone 4

Length of first phalanx 4

Second digit:

Length of second metacarpal bone 28

Length of first phalanx 4i

Third digit:

I^ength of tliird metacarpal bone 34

Length of first phalanx 14

Length of second ])halanx 16

Length of third phalanx 9

Fourth digit:

Length ©f louvth metacarpal bone 32

Length of first phalanx 13

Length of second phalanx 11
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Milli-

Fifth (lisit: inettTs.

Length of tiftli metacarpal l)one 35

Length of fir.st phalanx 12

Length of second phalanx 9

Length of thigh 16

Length of tibia 20

Length of foot 10

Length of tail 27

Measurcmvnta from first edition of Moitoyrajjh. *

Cur-
rent
num-
ber.
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notes 1 have carefully soaked oue of the skius in diluted spirits and

liave detected tUat the apparent mutilations of the auricle are due to

distortion, and that the form of the auricle is sufficiently pronounced

to warrant a careful examination of the cranium.

Dr. Allen has sent to me eight crania for inspection. The characters

of these specimens are in many respects quite different from those of

31. caUfornicus. The following is the description of this new species:

Auricle scarcely longer than head; the internal basal lobule rudi-

mental and projects about a millimeter beyond the juncture of the

interauricular membrane. External basal h)be reduced to a thin ridge

which leaves the tragus exposed. Tragus with convex anterior border

for basal two-thirds, and an abruptly acuminate apical third. The

outer border is straight—apparently without basal notch or lobule.

The nose-leaf without well-defined lower border—scarcely longer

thf n the face. Chin apparently without divided plate.

SlaiU.—Facial region without depression on the frontal bone; indeed,

it is faintly ridged posteriorly ; region over ethmoid scrolls scarcely

inflated. Squamosal jwrtion of zygoma not more than one-half the size

of the same part in M. californk'us. No jirojection of vertex at occiput,

but the entire superior curvature of the head simple. Angle of mandi-

ble projects scarcely at all back of the condyloid surface. The two

halves of the mandible closer together than in M. caUformcus.

Teeth.—The lower premolars are more crowded than in M. ealifornicus.

The palatal portion of the upper canine is produced to a point posterior

to the lateral incisor.

Fur.—On the back the basal two-third is white, the apical third very

dark plumbeous, the tip tending to gray. These distinctions are best

defined on the sides of the neck. At the middle of the back the gray

tip is absent. The colors undergo no variation over the posterior sur-

face of the prebrachium, the humerus, or the rump. On the endo-

patagium the hairs are shorter, sparsely developed, and of a fawn color

throughout.

On the venter a disposition exists for the basal two thirds of the hair

to be whiter than the rest of the hair. This is most marked on the

sides of the trunk, and is nearly absent at tlie middle. The apical

third is less markedly plumbeous and the tip is more gray than on the

back. On the whole the venter gives the impression of being gray,

and the back as being of a dark, sooty hue.

The posterior surface of the auricle covered with short unicolored

gray hair which extends upward along the median b(nder nearly its

entire length. The hair extends both on the back and the venter over

the fleshy part of the forearm.

Two immature examples (the distal epiphyses of the metacarpal

bones of the third, a fourth, a fifth, manal digits ununited) 2004, 2005

(Am. Mus., N. Y.), from Bolanos, Jalisco, Mexico.
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Mcastiremeiiin.
Millimeters.

Height of auricle from vertex - 7

Height of tragus (slightly distorted; 6

Height of uose-leaf - 7

Length of forearm 44

First digit

:

Metacarpal '^

First phalanx ^

Second i)halanx 2

Second digit

:

Metacari)al ^^

First phalanx •*

Third digit

:

Metacarpal 32

First phalanx 15

Second i)halanx 15

Third phalanx 9

Fourth digit

:

Metacarpal 31

First phalanx 14

Second phalanx H
Fifth digit

:

Metacarpal ^3

First phalanx 14

Second phalanx 10

Length of femur 15

Length of tibia : 16

Length of foot 13

Length of tail 25

Length of free portion of tail 3^

Genus ARTIBEUS Leach.

Artibeus Leach, Trans. Linn. Soc. London (1822), xiii, 75; Peters, MB. Akad.

Berlin, 1865, 356; Alston, Biol. Centrali-Amer., Mam., 1879-'82, 47.

Madntcvns Leach. 1. c, 81.

Avctiheii8 Gray, Mag. Zoiil. and Bot., 1839, II, 487.

Fteroderma Gervais, Exped. du Comte de Castelnau, Zool., 1855, 34.

1. Artibeus perspicillatus (Linna'us). (Plates in. iv, v.)

VespertiUoperKpiciUatu 8 liinnn'xis, Syst. Nat.. 7th ed.. 47; Schreber, Saiigethiere, 1775,

p. 160, PI. XLVi.

Phyllostoma j)enpicillaium Geoffroy, Ann. du Museum, xv. 1810, 176, PI. xi; Wagner,

Schreb. Saiigeth., Suppl., i, 1844, 402; v, 1855, 631.

Ariihciis jamahenxis Leach, Trans. Linn. Soc. London, xiii, 1822, 75.

Madatwue leivifiii Leach, 1. c. p. 82.

PhyUostoma supercillatitm Wied, Beitr. zur Naturgesch. Brasil, ii, 1826, 200.

Arctxheufi perspicillatus Gray, Mag. Zool. and Bot., 1839, 487.

ArtibeuH carpolefius Gosse, A Naturalist's Sojourn in Jixniaica, 1851, 151.

Pterderma per><pi(iU(itiim Gervais, Exi)ed. du Comte de Castelnau, Zoologie, 1865, 34,

PI. VIII, Fig. 7; PI. X, Fig. 1 (teeth).
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Artibeus2)er>ipiciJ}aiits, Feters, MB., Akad. Berlin, 1865, p. 356; (l)Mayuard, Bull. Essex

lust., 1872, 137; Dobson Cat. Chirop. Brit. Mus., 1878, 519; Alston, Biolog. Cen-

trali-Anier., Mam., 1879-'82, 47.*

Artiheus is intermediate betAveeu Uroderma and Dermannra and the

three genera are in close alhance. Peripheral characters such as those

of tlie auricle and nose-leaf are of doubtful value. The small third

lower molar separates ArUhvus from Dermannra., as the absence of the

third upper molar separates it from Uroderma.

All of the three genera named can be distinguished from Vampyrops

by the shape of the tirst lower molar. In Vampyrops the protoconid

is greatly elevated, while the anterior border of the tooth is not pro-

longed.

Diagnosis.—Nose-leaf smooth, with entire margins and a broad

longitudinal ridge, which is discernible on both anterior and posterior

surfaces; lower j)ortion, as a rule, not free at any part from the upper

lip. lufra marginal tubercles at the mentum more than three in num-

ber.t Mentum provided with a large central wart, on either side of

which is placed a smaller wart; the whole arrangement is surrounded by
a semicircular row of nodules. Interfemoral membrane scanty, deeply

emarginate, without tail.

Molars broad without Ys and exhibit a disposition to become cuspi-

date on outer and inner border.^. Upper middle incisor broad and

straight.
o 2 1^

Dental Formula.—Molars,^; premolars,-; canines, . incisors,-^X 2=30.

Description.—General form massive; the body heavy; the head

with broad transverse diameter. Auricles small, separate. Each au-

ricle when laid against the face reaches the external cauthus. The
inner border is markedly convex and continued in a single curve with

the broad internal basal lobe. The outer border is straight, with a

number of transverse lines on couch. The hem is one-tbird the width

of the auricle at its broadest part and is continuous below with the

rounded broad external basal lobe. A conspicuous external basal ridge

is present. The tragus in height equals the distance from the tragus

to the eye. It is erect, slightly convex on inner border, almost straight

in the inner, and thickened along the median surface, which is usually

coarsely spinose iuferiorly. The basal notch broad, with a spine at the

upper border the basal lobe. A fold of skin extends obliquely from

the base to the face. The nostrils are oval and placed obliquely upward
and outward. The ends of the opening are free, but the sides are

remarkably foliated. The nose-leaf is thus divided by the nostrils into

an upper (supra narial) and a lower (infra narial) portion. Both of

*Tlie synonomy in part has been copied from Dobson's Catalogue of the Chi-

roptera in the British Museum.
1In two specimens of Dermanura cinerea examined, the sides of the nose-leaf

were concave, the posterior surface of the nose-leaf was without trace of longitu-

dinal ridge, and the infra-marginal tubercles were three in number.





Explanation of Plate III.

Fig. 1. Front view ot heail t>t' Artihcits prrsjyicUUitu-s.

Fig. 2. Side view of same.

Fig. 3. View of tragus and inner surface of auricle.

Fig. 4. The interfemoral membrane.

Fig. .'). The skull and the lower jaw seen from the side.

Ym. (5. The skull seen from above, x 2.

Fig. 7. Thi- os petrosa. x 4.

x2

V,

4
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these are vertically disposed—the latter lying in advance of the former.

The upper nostrilbordor is obliquely disposed to form a fleshy band
which widens to form the lateral margin of the naked, erect nose-leaf.

These margins tend to unite at the posterior surface of the tip of the

mid-rib. Lying between the nostrils is a tubercle; above this is a

broadly ov^ate, convex mid-rib. A similiar mid rib is seen on the

posterior surface. This "fer de lance" is spoken of in general zoological

writings as the erect ])art of the nose-leaf The infra-narial outgrowth

is disposed laterally. It also is naked, conforms to the large, crescentic

mass of muzzle-glands, and is coarsely sinuate on its Iree margin. It

unites with the posterior surface of the supra-narial portion at the i)oint

where this leaflet frees itself from the head. Below it unites with the

fellow of the opposite side across the muzzle by a row of obscure nodules

which may form a ridge. A few hair-bearing warts lie in the space

between the muzzle-glands and the eye. The upper lip is bordered

throughout with marginal papilhe; the lower lip is free from the man-
dible its entire length, and furnished with papilhe at the sides only.

Near the mentum the papilhe become coarser, and in front of the incisors

form a distinct row which is arranged in the form of a semicircle round
a distinct, undivided chin plate. The eye is large and conspicuous.

The calcar is short, about the length of tarsus; tail none.

Variations.—The lobe at the free margin of the basal portion of the

nose-leaf may be conspicuous or almost absent; a faintly marked cres-

cent of minute warts may lie on either side of the u])per lip, in some
si)ecimens the basal part may be without tubercle. The external basal

lobe of the tragus may be nearly quadrate. The spines on the outer

border of the tragus proper are subject to nuich minor variation.

Coloration.—The color of the hair of this species is subject to great

variation,* a circumstance which probably accounts for the number of

species which have been proposed. The material at hand has not been
sufficient to satisfactorily determine the ranges of variation, I will

rest satisfied in defining some of the more marked characteristic types

of coloration.

The prevalent shades, however, are not very broadly differentiated.

Fawn, deep sienna brown, mouse-gray with various shades of ashy
white tips to the hairs, being the prevalent hues. The degree to which
the hair is unicolored or bicolored is also inconstant. Unfortunately
the exact localities from which material has been collected in many in-

stances are not known.
In the specimen No. 11187 N. M., Mirador, Mexico, the fur of the

crown was white; the longitudinal streaks usually present in Artibeus
were apparently absent, but in reality they formed the lateral bounda-
ries of the crown. The occiput and back were of a light-gray brown at
tip, while the main portion of the hair much lighter. Over the sacrum

*Dr. J. A. Allen (Hull. Am. Miis., ISill) cntfis iuto a careful comparison of this
species from the West lutlies, Bolivia, and Bogota.
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the hair was almost white without brown tips. The face was provided

witli light-brown hair verging to white. The inter ramal space was

white; so also was the front of the neck. The same color extended over

the middle of chest. The rest of chest aud abdomen was of a light

shade of fawn, with ashy tips to the hair. The fur was slightly thin,

ner over the front of the trunk than at the sides. The side of the neck

was of the prevalent color of the back. On each side the lower part

was covered with white tips to the hair, thus simulating shoulder

tufts.

No. 5206, ]Sr. M., from Cuba, showed the same coloration as above,

excepting that the crown was brown and the lateral stripes were scarcely

discernible.

In the second example the color was the same as above, excepting tiie

fur was less white on the back. The crown was of a brown color and

the two lateral stripes were distinct. The region of the sacrum was

also brown in color.

In specimen No. 13320 N. M., the fur was everywhere of a rich

sienna brown, and was unicolored. The lateral stripes on the head

were distinct. A small linear tnft extended from the base of the tragus

to the external canthus. A long fringe of hair laid in front of the

auricle.

In a third individual a few sparsely distributed liairs were seen on

the venter of the antebrachium, a distinct row projecting over the free

margin. The dorsum of the forearm from near the elbow to the middle

was covered with a sparse growth of short hair, which was directed

downward and backward. The venter of the forearm exhibited a simi-

lar disposition; the hair was confined to the fleshy portion. The dor-

sum of the first metacarpal bone was occuitied by a few hairs. The dor-

sum of the endopataguim was covered with hair in the angle between

the lower border of the thorax and the arm near the elbow. On the

venter it extended as a thin layer from the lower end of the biceps to near

the upper third of the thigh.

Prof. B. Gr. Wilder, of Cornell University, kindly sent me for examina-

tion a specimen, which bore a general resemblance to those from the Na-

tional Museum, No hair, however, was on the forearm or on the dorsum.

The hair over the ventral aspect of biceps muscle aud along the side of

the trunk to the pubis was much darker than elsewhere, and was of a

ashy brown color. On the dorsum of the head the color was white ; thus

the linear streaks were apparently lost. The chest and loin were of a

light brown at the tip, yellow brown in the middle, two-fourths and

plumbeous at the basal fourth.

A second example from the same source showed the color to be a gen-

eral dark brown ; the stripes were well defined ; a white patch was seen

at the base of each auricle posteriorly; the back was provided with a

loug lustrous brown hair, unicolored for the most part, but showing

paler shafts over the scapulte. Below the fur was much darker than
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above, and uiiicoloied save at the ti[)S, which is distinctly cinerous.

The tleshy part ot" the forearm was covered with haii', wliich was di-

rected toward the elbow. The dorsal surface of the first metacarpal

bone was marked with a small clump of hair.

In two specimens collected by the expedition of the Philadelphia

Academy of Xatural Sciences at IJxmal, Yucatan, in 188!), the <;'cneral

a])pearance of the venter was mouse-gray beneath, with silvery tips to

the hair, and that of the dorsum was darker and without gray, except

the two faint stripes on the head. The head and neck were for the

greater part white, the tip alone being ash gray. The white lines on

the head were inconspicuous. On the side of the neck the hair was of

the above type, but much longer. The front of the neck was nearly

unicolored, the basal one-tifth alone being white. The dorsum was dark

lustrous and uncolored at the loin. The venter was provided with dis-

tinctly ashy appearance of the tips, but the rest of the fur was ash

brown.

Membranes.—The prebrachium with free margin occupied with a baud
1""" wide, which apparently represents the tendon of the occipito-pollicis

muscle; intercostal markings conspicuous, four in number; the lowest is

the largest and extends as far as the ankle. The oblique line, which

passes upward and outward as far as the ankle on the mesopatagium

in many genera, is here absent. The line of the fascicle of the coraco-

brachialis is conspicuous and extends to a x)oint in a vertical linewith the

elbow. The lines of the vertical platysma fascicles are about thirty in

number. The system into which the triceps-fascicle enters extends as far

as the end of the tifth digit. It is composed of three divisions, a vertical,

obi ique, and a horizontal. Thefourth interspace is provided with a faintly

marked longitudinal line, which begins at a point 22'""' from carpus and
extends to a point 10""" from the free margin of the membrane. The pre-

digital nerve appears at the middle of the fifth metacarpal bone, and is

larger than the post digital, which appears at the metacarpo phalangeal

joint of the third finger. The third interspace is also ])rovide(l with

a longitudiiuil line. It extends from near the i)alm and reaches to

within 10""" of the free nuirgin of the membrane. A nerve appears at

the metacarpo-phalangeal joint of tiie fourth finger and lies obliquely

across the lower part of the interspace. The fourth phalanx ofthe third

digit is sickle shaped, the membrane being to its tip; that of the fourth

digit is of the shape of an inverted T; that of the fifth is triangular,

the angle, which is directed toward the body, being prolonged.

Skull.—The skull is massive, broad, as compared with other crania iu

the order. Concave muscular impressions are defined in the region

directly back of the temi)oral bone. The mastoid ])rocess is longer than

the paroccipital. The tympanic bone is complete above, tliough the

suture between the two i)arts is conspicuous. The bone is small as

compared with the same part in other genera: it recedes sliglitly from

the free border of the squama, and as seen from below leaves the cochlea
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exposed for a distance slightly in excess of its own width. The sphe-

noidal tongue is not deflected from the level of the basisphenoid. The'

infraorbital foramen, as a rule, is doubled. The posterior border of

the vomer is almost on a level with the posterior edge of the hard

palate. The angle of tlie mandible is slightly deflected outward. The
lachrymal canal, as seen in the orbit, is exceedingly small and in some

examples is apparently absent. In large specimens a rudiment of the

postorl)ital process is present and the anterior border of the temj^oral

Assure is trenchant.

Nasal bones without median depression.* The shape of the zygoma

is subject to considerable variation ; the depth of the notch on the upper

border and the height of the arch midway between the maxillary

squamosis processes being inconstant proportions. The styloid pro-

cess is relatively of great length and projects into the substance of the

tongue. From an average of measurements of three specimens, the

following was secured

:

Length 28'""'; length of superior dental series 11'""'; outside measure-

ment of the width of the dental arch at the first uj^per molar 13'"'";

width of the base of the cranium at the glenoid region 15'""'
; the length

of the face from the postorbital processes 9"^'"; the length of the

mandible 18"""; the height of the coronoid process 3""".

The arrangement of the turbinals in Artibeus is as follows: The
ectoturbinal is exceedingly slender and is furnished wjth a fleshy sum-

mit, which is convolute outward. Its upi)er portion alone is seen from

the median surface. The first endoturbinal is free below but fleshy

above. It is produced forward one-half its length beyond the end of

the ectoturbinal in the form of a lobule, is acuminate, and possesses, as

in Dermanura a small posterior lobe. The second endoturbinal is con-

cealed by the third. When the latter is pressed aside at its upper part

the small biconvolute plate of the second plate is seen in position.

The third endoturbinal possesses a large lobule, which lies ui)on the

median surface The lobule is subrounded in form, completely occu-

l>ying the upper edge of the plate so that it appears to arise from the

cribriform by a pedicle. The fourth endoturbinal presents an exposed

plate on the median surface. It is beneath the convex nonperforate

space and yields a single large convolution, which is turned outward.

Although this plate lies back of the cribriform plate the absence of

any connection between it and the vomer would seem to show that the

arrangement met with in many mammals is departed from.

Four examples of immature crania were studied. No. 1 measured
14"'"^ long and 9'"'" wide at mastoids. Maxilla articulates Avith the

*The genera Uroderma, Artibeus, and Dermanura are all characterized by this nega-

tive character. lu {'ampyrops a groove-like depression is seen on the dorsum of

the face at the, upper two-tliirds of the nasal hones. This peculiarity enables the

observer readily to distinguish the crania of Uroderma and Tampyrops, notwith-

standing that the denta formuhe are the same.
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nasal at the ui)per fifth of its outei- border, the remaining four-fifths

being occupied with the preinaxilla. The nasals twice the width above

as below, where the free margin is oblique from within outward so that

an iuv^erted /^-shaped space is delined between them. Tlie frontals

separated by a sharply limited median suture; the encranial and facial

region in the orbit defined; a fronto-squamosal suture evident: An
intermediate osside to the squamosal and opisthotic elements is seen

at the side of the cranium. The basioccipital and exoccipitals unite

as in mammalia generally. The part first named is tilted upward,

thus forming the wall of a deep basicranial depression. The pro-

portions of the tympanic bone and cochlea are as in the adult. The
permanent central upper incisors are alone erupted. Five hook-like

deciduous teeth are visible. They may be named two incisors, one

canine and two premolars. All the permanent lower incisors are erup-

ted. The only hook-like deciduous tooth is oue in the position of the

canine. The premolars and molars are near the surface of the gum and
can be obscurely outlined.

The glans penis is free. The preijuce is reduced to a conical lappet

inferiorly.*

Maxillary teeth.—Incisors (jontiguous or separated by a slight inter-

val. The lateral incisor does not touch the canine tooth. Central

incisors with quadrate crown and straight bilobed cutting edge.

Lateral incisors subtriangular; crown with concave anterior surface,

and oblique, simple, cutting edges. In some individuals these teeth

exhibit concave cutting edges and convex lateral borders. The canine

is as long as the interval between the two teeth is wide, with low cin-

gulum on all sides except the buccal. The first premolar touches both

canine and second premolar or slightly overlaps the latter. The second

premolar is larger than the first, with rudiment of i)rotocone. Pos-

teriorly a double buccal contour is seen, with a rudiment of a metacone.

Thegrindingsurfaceof the first molar is elongate, with a slight incli-

nation backward; the protocone is conoidal. Between it and the

scarcely fluted buccal aspect a smooth, deeply concave surface is seen.

With the exception of an irregular double basal contour all trace of

the conoidal shape of the paracone and metacone is lost. The inner of

the two lines is often incomplete (see figure). The hypocone is conoidal

and well developed. On the buccal surface the positions of the para-

cone and metacone are well defined, conspicuous, and sectorial. The
metacone, which is more especially defined by the inner con^-our, is

coarsely pectinate in some specimens. The second molar is smaller than
the first. The inner contour line extends the entire length of the buc-

cal border. The molars are contiguous at their buccal edge only. This

*Tho value of this character is api)aront when compared with Sinniira, in which
genus the glans is free beneath only—the abruptly truncated prepuce above being
adherent almost to the entire upper surface of the glaus. In BrachyphijUa the glan§

is concealed by an elongate prepuce.

441—JTo. 43 4
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peculiarity is less marked in the young adult than in some of the older

animals.

Mandibular teeth.—Tlie incisors are contiguous, blunt, uniform—an

intervalexistinghetween the anterior and posterior borders ofthecutting"

edges. Canine excavate posteriorly touching the triangular com-

pressed simple first premolar. The second premolar is a third higher

than the first. Tlio cinguhim is slightl\ elevated at the base of the

main cusp (paraconid) and provided Avith a small heel (hypoconid).

The first molar much larger than the second, quadrate tapering

slightly fiU'ward. Protoconid marginal, compressed, sectorial, less

than twice the height of hypoconid and expanded at base anteri-

orly. Paraconid trifld, the main cusp conoidal not distinct from cin-

gulum, marginal hypoconid comi)ressed. Entoconid conoidal, conspic-

uous, marginal, an intermediate tubercle between it and the paraconid.

Second molar quadrate, tapering slightly backward. Protoconid not

marginal, but a well defined nearly comi)lete ciugulum at buccal base,

conoidal, with flange at base anteriorly, paraconid obscurely trifid, the

main cusp nnich thelongest, hypoconid sectorial, entoconid conoidal,

no intermediate tubercle between it and paraconid. The third molar

rudimental scarcely larger than one of the lower incisors; blunt, de-

pressed in center of grinding surface; sometimes provided with a par-

tial cingule.

The milk incisors are retained for a longer time than the other milk

teeth. They may remain in the jaw, lying to the labial side of the

complete set of permanent incisors.

BemarlxS.—I am not certain about the identification of some of the

cusps of the molar teeth in Artibcm. Individual variation occurs in

the arrangement of the cusps on the lingual aspect of the first and

second mandibular molars, which make it likely that they are develop-

ments from a ciugulum in a tooth from which all traces of the true

cusps have disappeared. If this hypothesis be accepted the description

is greatly simplified. But it lacks inoof, and demands for Artibeus a

more abberant position than is suggested by other features in its

economy.

The loss of the Vlik<^ cusps of the molars, the de\'el()pment of mar-

ginal cuspules, the delicate and sojuewhat elaborate sculpturing on the

grinding surfaces combine to the make these teeth of Artibeus unique.*

Alter framiug the above description I studied the te(;tli iu the allied genera Cen-

iurio, Stm-nira aud BrachijphyUa. Those notes are herewith appended:

Centurio—The mandibnlar molars suih as in Jrtihciis. The canine deeply cou-

*The following notes on the teeth of allied genera will he of value. In Dermanura

the lower incisors ai-e twice the length of the same teeth iu Artibeus and Uroderma.

The upper central incisors in the genus last named are much longer than the laterals,

and are furnished with oblique cutting edges much iu the same manner as in Hemi-

dermaand Vavipyrops. Artihcus, Devmnnura, atid Uroderma, are readily distinguished

from rampijropn by the presence of a marginal cusp (protocouid) on the auteriop half

of the lingual aspect of the first lowey Riolar,
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1. Maxillary teeth of Artibeus perspicillatus.
2. Mandibular teeth, x 8.
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cave oil anterior surface. The first premolar uiuch smaller than second, which
bears a email denticle on the posterior border. The uietacone cremulate on the

posterior l)or(ler. The posterior border is excavated to a point opposite the first

molar. The mandilmlar first i>remolar is smaller than the second. The first iiremolar

is smaller than the second. The first molar svith four simple cusjjs, the second with

three; all arc simi)le and nearly coequal.

Sturni7-a—The first maxillary premolar as large as second, not compressed from

before backward. The maxillary first and second molars tritul)ercular, no trace of

bypocone. I'aracone with a double contour lino on concave simple grinding surface.

Third molar bicuspidate. The first mandibular premolar much wider than second,

but of the same height. The first molar larger than second. Paracone is simple,

conoidal, marginal with cuspidate commissure so high on lingual border as to re-

semble a distinct cusp; endoconid same a paracouid. These three cusp-like points

are visible from lingual aspect of tooth. Hypoconidscarely smaller than protoconid

but not conoidal. Third molar obscurely tritubercnlar.

BrachyphijUa.—Large posterior basal cusp on posterior border ofcanine; first pre-

molar minute entirely outside of axis of tooth-row. Second premolar Avith well de-

fined palatal basal lobe (protocoue) which is continuous with tiutings which extend

to apex of conoidal crown which aluiost reaches level of canine. First molar slightly

smaller than second; tritubercnlar protocone oblique with intermediate cusp between

it and metacone. Paracone and metaione sulicqual (the former being the larger)

sectorial and irregularly fluted on palatal sides. Second molar as first but the prot-

ocone is straight, i. e., parallel to buccal border, no intermediate cusp on crown but

a large marginal cuspule on buccal side between the sube(iual paracone and meta-

cone (the latter being the larger.) The third molar one-half the size of the first

with well defined anterior and po.sterior commissures. The mandibular ijreniolars

Bubequal, the posterior with a longer heel. The mandibular molars quadrituber-

cular, cusps well defined, crown not excavate.

Xofes on the sJieJeton.—Atlas with inconspicuous or uo tubercle on

body. iSTo spines on tlie lower border of the transverse process.

Axis with very small transverse process, which bears no foramen to

outside of the foramen for the vertebral artery'. No tubercle on the

keel on the ventral aspect of tlie centrum.

Scapula.—The coracoid process scarcely curved and the free end not

reaching a point below the level of the glenoid cavity. The free end of

the spine angulated. The infra-spinous fossa slightly deepened at the

axillary border. The inner tubercle of the humerus slightly raised

above the head,

Humerm.—Theconvexity of the trochlea well defined, broad in front;

median concavity deeper behind than in front; the same is true of the

limiting ridge; the lateral concavity is weak and not produced back of the

longitudinal axis of the humerus. Ei)icondyle horizontal, conspicuous;

no spine on the under surface; no median pit on the shaft beneath the

epicondyle.

The radius with a spoon-shaped distal articular surface with mark-
edly-developed side flanges. The biceps impression o('cui)ies entire lat

eral surface of the shaft. The surface for articulation of the ulna is

broad above, narrow below, and is throughout irregular.

The proximal rudiment of the ulna is free at the olecranon, but
anchylosed with the radius a little above the middle of the shaft. The
distal rudiment is a small, hatchet-shaped tubercle.
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The trapezium is three times as large as and covers and conceals the

trapezoid. It presents a large spheroid surface for first digit, but yields

a superficies on same general surface, which is without facet. Proximal

surface with dorso-ventral ridge. The trapezoid is sigmoid, slender.

The magnum recalls general sliape in man; the distal end is large and
oblique. The unciform is irregularly prismoidal, with large lateral sig-

moid articular notch. The carpus exhibits a flat, scale like element in

first row, which remained with the radius in disarticulation.

The second and third metacarpal bones are compressed at proximal

articular surface, the second being C-shapeand the third spatula-shape.

The fourth and fifth are irregularly spinose, the fourth being multifex,

articulation axial ; the fifth trifex, articulation lateral.

In both ArtibcHs and Vampyrus the entire length of the second digit

is not greater than the length of the third metacarpal. Hence the

movement of digits of third, fourth, and fifth finger do not affect that

of the second digit. In Vespertilionidje (well seen in Afalapha) all is

different; the second digit of second finger is flexed with the flexion of

the entire series. The first metacarpal and the first phalanx of the first

digit are as in Macrotns. The fifth metacarpal is the longest and the

fourth is the shortest. The second j^halanx of the third digit is greatly

longer than in Macrotus; the fifth metacarpal is as long as the forearm.

In repose the first digit lies parallel to long axis of the face and above it.

In common with some other phyllostomine bats {e. g. Stenoderma and

Glosso2)haga), some of the elements of the manus are imiierfectly ossi-

fied, and hence are flexible. The second digit, the second and third

phalanges of the third and fourth digits exhibit this property.

Remarks on measurements.—The fourth metacarpal bone is shorter

than the third and fourth. In the type the three bones are of the

same length. The thumb, face, tragus, and foot are as large as in the

type, while the forearm, auricle, head, trunk, thigh, and leg are smaller.

The phalanges of the manus (excepting those of the thumb) are longer,

proportionately to the length of the forearm, than in the type. Hence,

the thumb, forearm, bead, auricle, phalanges, thigh, and leg are varia-

ble quantities, while the tragus, face, and foot are fixed.

The females range somewhat larger than the males. In four females

the average length of forearm was 70""". In six males it was 66""".

Habitat.—]S[eotropical America.

The reasons for including Artibeus perspiciUatns in this monograph

are derived from a statement of Mr. C. F. Maynard (Mammals of Flor-

ida, p. 22). This writer reports the existence of the species in Florida.

The following extract is taken from Mr. Maynard's paper:

While at Key West in the early winter of 1870 I observed several large bats flying

about the city, which closely resembled in flight a species which I had seen in north-

ern Florida two years before, but which flew so high that I was unable to shoot

them. I was very anxious to obtain a specimen^ but as shooting was prohibited in

the streets of the city of Key West, and as I never saw the bats elsewhere on the

island, I feared that I should be obliged to go away without one. I was, there-
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fol'e, aj;r«'eably surpiiiscd one inoriiing to sec ;i boy outer my r(»(nii with u hat in Lis

hanil which, from its birge .size, I knew eoiild he no otlicr than the species which
I had so long desired to obtain. He said that he had found it hanging ni)on the

leaf of a tree and had killed it with a piece of limestone. This is, I think, the

first instance on record of a bat of this form being taken on the Atlantic slope.

This species, without doubt, inhabits the whole of Florida. They fly early in the

evening, often before sunset, and, as has lieen remarked, usually very high.

Norie of the bats of Florida appear to hibernate, or at best they only remain quiet

during an occasionally cold night.*

Measurements.

Length of bend ami body (from crown of bead to l)ase of tail)..

Leiijltli of arm
J^t'ugt Ii of forearm
First digit

:

Length of first metacarpal bone
Length of first phalanx

Second digit:
Length of second metacarpal bone
Length of first phalan x

Third digit:
Length of third metacarpal bone
Lengtli of first phalanx
Length of second jdialanx
Length of tliird phalanx

Fourth digit

:

Length of fourth metacarpal bone
Length of first phalanx .-

Length of sec-ond phalanx
Fifth digit:

Length of fifth met.acarpal bono
Length of first phalanx
Length of second phalanx

Lengt h of head
Height of ear
Height of tragus
Length of thigh
Length of tibia
Length of foot

U.S. X.M.
:n87.

Mirador,
Mexico.

41

4i

51
Ifii

;io

If)

50

13

20

51

11

14

:iO

lU
6'

19

2:i

13

U.S.N.M.
13220.

09
30
66

6̂4

51

5

62
21

37i
20

02
20
26

62
17
19

34i
16
6

17

20
13

A.N. .S. P.
P:xped..l889.

\ucatan.

65
25
2

4
5

41
9

49
17
28
13

47
16
19

47
11
15
20
13
6
15
20
10

Family VESPERTILION IDvE.t

Genus CORYNORHINUS H. Allen.

Corynorhinus H. Allen, Proc. Acad. Nat. Sci. Phila., 1865, 173.

riecutua Leconte, Onvier's Animal Kingdom (McMurtries' ed.), App. 1831, 431;
Cooper, Ann. Lye. Nat. Hist. New York, 1837, 72, 73; Dobson, Cat. Chirop.
Brit. Mus., 1878, 180.

Syuotus H. Allen, Mouog. N. A. Bats, 18()4, 63.

Difu/nosis.—Eavfi with iutenial basal lobe not entire but almost
aborted near the lieadfold. Nostrils with uo trace of nasal cornu. The

*This paper appeared in the Quarterly Journal of the Boston Zoological Society,
vol. II, 1883. Mr. Maynard kindly sent me a drawing of the bat he describes. I
have no hesitation in identifying it as AriUmis perspinUatns.
tVE8PEKTILI0NID.E. Bats with volute turbinals of the ethmoid bone; ])re-

niaxilhe without palatal itrocesses forming a median suture, but in its jdace a wide
interspace which includes the incisive foramen of other types; uo spheno-palatiue
foramine; trapezium with jialmer tubercle, and hence thumberect, i. e., not inclined
to flexion on palm; wings adapted for a rapid irregular flight, and animal for
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margins of the dorsally directed aperture everted, tlie lower outer angle

being grooved. The facial clump of glands back of tlie muzzle ele-

vated into chib-sliaped masses. Sphenoidal foramen at the bottom of

a deep recess. A well-defined hem of membrane between thumb and

the second digit. The fifth digit greatly hmger than the forearm. The
palmar aspect of digits in undissected specimen with outlines defined

at proximal ends. The terminal cartilage of the fourth digit axial,

small.
3 3 1'^

Denial Formula—Molars^, Premolars -, Canines^, Incisors^, X2= 36 teeth.

Membranes of the second digital interspace is attached to the ven-

tral l)order of the third metacarpal bone; that of the third interspace

to its dorsal border.* The thumb is semiflexed, callosity rudimental;

phalanges disposed to curve forward in flight. The second phalanx of

the third digit is longer than the first. The otic capsnle nuich as in An-

trozoiis; the external semicircular canal is free from bone. The tym-

panic bone appears to be united to the capsule {as ^jctrosa).

Corynorhinus differs markedly from Antrozous in the greater devel-

opment of the hypocone in both upper and h)wer molars and in the

less rudimental form of the third maxillary molar. The points of the

cusps are all more produced than in the genus named.

Since some writers (vide Dobson /. e.) do not accept Corynorh inns as

a valid genus but assign thesi)ecies to P/^'co^*/.s the following diagnosis

of this genus is given. Plecotus : the first phalanx of the third, fourth,

and fifth digits, longer than the second. Nostrils, as in Vcspertilio, i. f
.,

with a well-defined cornu and a lunate aperture. The internal basal

lobe of the ear entire. The tragus foliate scarcely tai^ering above.

The sphenoidal foramen not at the bottom of a deep recess. The clumps

of gland-masses on the snout not raised, indeed, are smaller than in

most genera of the family.

The following is the manal formula:
Milli-
mt'tfi'.

Second interspace 2i

Third interspace 12

Fourth interspace 20

Forearm 38

The material available for study of ('oripiorJiinHs was unsatisfactory.

I have three exami)les of C. macrotis—one of them immature—two

alcoholics. Of C. toicnsendii I have four examples in alcohol, all adult.

both aerial and terrestrial progression; ulna with small proximal rudiment rarely

forming a well-defined shaft which is anchylosed to the radius (Kerivoula), hut

usually forming a filament whicli ends among the muscles of the forearm; accessory

cartilage to the fifth digit i)reseut except in I'lecoU; coracoid as a rule bifid (excep-

tions in Flecoli and Anirozous)
',
raised folds of skin at the junction of the carpus

and metacarpus (except in Plecoli) ; oblique line on the wing membrane at the lower

third of the tibia; nose-leaf absent; tail inclosed in the ample iuterfemoral mem-
brane, or the last joint alone projecting; hypocone rudimental or absent; the para-

couid, metaconid, and hypoconid large, subequal.

*Same as in Antrozous,
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The Vespei'tiliouidie have liitlieito einbi'iiccd all the small naked-

nosed bats not included in tlie molossine and eniballaniirine groni)s.

I have elsewliere* given reasons for assigning yatalKs to a separate

family in close alliance with the })hyllostomine bats, notwithstanding

that the nose-leaf (at least in the adult) is absent. 1 have no doubt
that Thyroptera, Corynorhinn.s, Endcrma, j^oetllio, and Antrozom are

also to be separated from the true vespertilioniiie forms. The intervals

between these outlying genera are unequal. Thyroptcra is in close re-

lation to Hatalus; Corynorhinu.s to Euderma. Yet the exhibition of

phyllostomine characters, suggest that these genera are aberrant ex-

pressions of the leaf-nose types, and are probably the forerunners of the

genera of the group in which Atalapha, Vespeytilio, Adelonycferis, Yes-

perugo, Lasionyeteris, and Nycticejus are found.

Xoctilio exhibits jihyllostomine affinities, but approaches more nearly

to the molossine than to the vespertilionine group, though the genera
JSfocttiUnia, Miniopterus, and (JhaUnolohns may here be said to occupy
an intermediate position.

Antrozous in like manner can be shown to have originated from a

phyllostomine stem, though probably at points independent of either

of those above named.

1. Corynorhinus macrotis (Lecoute). The Big-eared liat. (I'late ^I, vin.

Plecoins macrodn Lecoute, Cur. Animal Kingdom (McMurtries' ed). Appendix i.

1831, 431; Dobsou, Cat. Cliirop. Brit. Mus., 1878, 180.

Plecoins lecontii Cooper, Ann. Lye. Xat. Hist., N. Y., iv, 1837, 72.

Sy»oius lecontii Wagner, Scbreb. Saiigetli., Su2)pL v., 185.5, 720.

Si/notns macrotis If. Allen, Monog. X. A. Bats, 1861, 63.

Corynorhinus macrotis H. Allen, Proe. Acad. Nat. 8ci., Phila., 1865, 173.

Diagnosis.—Phalanges of the fourth and fifth digits of equal length.

The maxillary central incisor not bifid. The post-digital nerve of the

fourth interspace arises at a point midway between the distal and
proximal ends of the fourth metacarpal.

The following is the manal formula:

Second interspace 3

Tbi rd interspace 15

Fourtb interspace 27

Forearm 40

Description.—E-dvs nearly twice the length of the head ; internal

basal lobe rudimental, rounded, free iuferiorly, but lost in a mere line

above and ending on the internal border at the headfold in a small non-
prqjecting tubercle. The internal border moderately convex, turned
abruptly backward so as to lie ui)on the posterior surface of the auricle,

and is lost on the headfold. The tip is small, rounded; outer border
nearly straight, not incised. The first scallop alone is present; it passes
downward and forward to near the angle of the mouth, well to the out-

side and beyond the external basal lobe, which forms a rounded sharply

"Proc. Xat. Museui.i.
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deflued leaflet. The tapering tragus is less than half the height of the

auricle; basal notch scarcely defined; basal lobe semicircular, concave

above, projecting outward. Kostrils irregularly quadrate, reaching

almost to the top of the high muzzle; the borders slightly produced;

lower border furnished with a groove; sei)tum absent. Facial glands

not extended laterally, but raised toward dorsum of rostrum into a

prominent club-shaped mass. Lower lip not moveable, without mental

plate.

The coraco-brochialis and triceps muscles not sending fascicles to the

wing-membrane.

Postdigital nerve arises from the fourth metacarpal bone about mid-

way between the proximal and distal ends. The mesopatagium is pro-

vided with a system of muscle-fascicles which are dispersed obliquely

from above downward about midway between the forearm and the free

margin. Tail just below the iiubis is raised from the under surface of

the interfemoral membrane; for the rest of its extent it is raised from the

upper surface ; the tip is not exsert. The calcar is weak, extends less

than one-half the length of the free margin of the interfemoral mem-
brane and is without post-calcaral lobe. Foot slender, as long as the

thumb.

Fur on the dorsum dark brown at apical one-third ; dark ash at basal

two-thirds; on the ventre the fur is light gray or white at apical one-

third; black at basal two-thirds. A sparse growth of hair is seen on

the base of the toes.

Maxillary teeth.—Central incisor bifid-posterior cusp much the smaller.

Tooth placed at the edge of incisor notched and presents a convex

median border. Lateral incisor with long, aciculate cusp; concave on

palatal surface, oblique on lateral border, parallel with central tooth

on median border. In other respects the teeth as in G. townsendii (q. v.).

Mandibular teeth.—These are the same as in G. toicnsendii, except

that the incisors are more crowded.

Skidl.—The entire region of the vertex of the region of the mesen-

cephalon is elevated and defined laterally by the weak posterior tem-

poral crests. Greatest length 16'". Greatest width 8'" to 9i"'. Least

width 3". Length of mesencephalon 3"\ The length of face from the

orbit is 3™. Greatest height 5.05'°. Thus the height is absolutely

greater than in Enderma, while the length is much less. The sagittal

crest is absent over the posterior half of the vertex and extends to a

line which answers to the middle of the auditory meatus; the anterior

temporal impressions are faintly defined. The face-vertex with sharply

limited pit-like concavity, which is sharply separated from the anterior

nasal aperture. The region of the proencephalon is well defined above.

The fronto-maxillary inflation is most marked at the region of the or-

bit, but to a much less degree than in Euderma; the orbital ridge is

swollen and faintly marked. The facial opening of the infraorbital

canal lies 1""" above the tooth row. The outer wall is sharply crested,
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Explanation of Plate VI.

1. Fr.iiit view of head of Corynorhi)iiis macrotis.

. 2. .Side A'iew of same.

. 3. View of tragus and iimer surface of auricle.

. 4. Wiug menil)raiie.

. 5. Tail aud iuterfenioral membrane.

. (). Skull seen froui above, x 2.

. 7. Skull seeu from the side, x 2.
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without pit. Aline produced liom the upi)er border of the anterior

nasal aperture intersects the Junction of the first premolar with the first

molar. The zygoma at the posterior third Avid(uied and elevated at

the upper border. The paroccipital and mastoid i)rocesses are rudi-

mentary, and the sterno-mastoid region is scarcely depressed.

There is no trace of a sphenoidal tongue. The pterygoid process is

conspicuous. The tympanic bone is complete and very large, conceal-

ing the cochlea. The tympanic bulla is in contact with the basioccipi-

tal and basisphenoid; it is not excavate, but incised anteriorly and

barely reaches a line which answers to the posterior border of the glenoid

cavity. The coronoid process is acuminate and about the height of the

horizontal ramus. The posterior border of the ascending- ramus is con-

cave. The angle is produced but slightly beyond the condyle, and is de-

flected beyond the outer border as seen from above. Tlie masseteric

impression is imperfectly limited inferiorly, not reaching* the border of

the ramus. The angle touches the plane on which the mandible rests.

The lower border of the ramus is markedly concave near the angle.

Habitat.—All the specimens examined have been collected in the

South Atlantic States, except one from Santa Fe, New Mexico. On
the authority of Prof. Baird, it has been obtained at Meadville, in

northwestern Pennsylvania. At my request, Prof. J. H. Montgomery,

of Alleghany College, Meadville, recently kindly collected a number
of bats from this neighborhood, but has not succeeded in procuring

Corynorhimis.

Measurements.

[No. 6062, from Mus. Coinp. ZoiJl.]

Millimeters.

Head and body (from crown of head to base of tail) 46

Length of arm

:

Length of forearm ... - 38

First digit:

Length of first metacarpal bone 3

Length of first phalanx 4

Second digit:

Length of second nietacarjial bone 32

Length of first phalanx 2

Third digit:

I.,ength of third metacarpal bone 3.5

Length of first phalanx 12

Length of second phalanx 17

Fourth digit:

Lengtli of fourth metacarpal bone 34
Length of first phalanx 9
Length of second plialanx 9

Fifth digit

:

Lengtli of fifth metacarpal bone _ 34
Length of lirst jilialanx 8
Length of second i)halanx 8
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AlilliiiietiTS.

Length of head

:

Height of ear ^

'

Height of tragus If

Length of thigh - ^^

Length of tibia ^"

Length of foot --- If*

Length of tail
"^^

Mcdsiiirmctif a from first edition of Monoijraph.

From Leuii'tli
Ex- Nature of^- S. ^. M.

1 tf^"^
I

Length! ^f?|f , U.u^^. :>^"^^A^^ Height ^«f ^

|

Cat. No. nose to ! of tfil.
"V"^''-

iof tibia.; estfin- ^^^^^_ of ear. ^^^ panse.
I

.specimen.

t

tail.
I ; ;

ger.

In. In. 1 //(.

5232 1.8
:

1.7
! 1.7

1 1.8
I

1.7 1 (0
1377 ' 1.6 1.6 i 1.0

4727 ' 1.9 1
1.8

I

1.7
•890

i
1.10 1 1.8 1.7

In.
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--^:

1. Maxillary teeth of Corynorhinus macrotis. x 12.

2,3. Maxillary and Mandibular teeth of Corynorhinus townsendii. x 12.
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trencliaiit and well seen from above. Anterior V slightly smaller than

posterior ; hypocone absent. The third molar with protocone with entire

commissure; anterior V complete; posterior V lacking the greater part

of the posterior limb.

Mandibular teeth.—The incisors trifid, scarcely crowded; basal ridge

developed into a high cingulum, giving the teeth a multituberculate

appearance. The canine with a well-develoi)ed cingulum at the lingual

aspect; both anteriorly and posteriorly it is furnished with a tubercle.

The first and second premolars are small, conical, with comj)lete cingula.

The first tooth is slightly the smaller. The cusps of the molars are all

high and sharp. The heel is well developed in all the molars, and in the

third is triangular. The commissure on base in all the molars is unusu-

ally high. The paraconid subequal through molars, inclined forward,

the conjoined bases of this cusp and that ofthe metaconid incised some-

what as in Macrotus.

N'otes on the sTceleton—Scapula.—The coracoid is simple, neither

curved backward nor forward; axillary border nearly straight, scarcely

convex. Hiimerns.—The epitrochlea as in VespertUio; the lateral

groove on the trochlea is sharply defined; olecranon fossa present.

Ulna.—Proximal rudiment anchylosed to radius; shaft not traceable.

Distal rudiment quadrate plate as in VeHpertilio. The pisiform bone

lies across the palmar aspect of the carpus and does not act as a splint

ta the fifth metacarpal bone.

Habitat.—Western and central portions of the United States, extend-

ing south to Mexico.* Specimens in the National Museum are from

Utah and the upper part of Missouri.

Meaxiifcmenln.

(N... 1-J20.1

Millimeters..

Head aucl body (from crown of head to base of tail) 38

Leugth of arm 21

Length of forearm 42

First digit :

Length of first metacarpal bone 2^

Length of first phalanx 3^^

Second digi^ :

Length of second metacarpal bone 34

Length of first phalanx 2

Third digit :

Length of third metacarpal bone 35

Length of first phalanx 13

Length of second x>halanx '.
. .

.

16

Fourth <ligit :

Length of fourth metacarpal l)onc

Length of first iihalanx 10

Length of second phalanx 12

'J. A. Allen reports it from Guadalajara, Mexico.
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Millimeters

Fifth digit :

Length of fifth metacarpal houe 16

Length of first phalanx 10

Length of second phalanx 9

Length of head 8

Height of ear 30

Height of tragus 13

Length of thigh

Length of tibia 21

Length of foot 9

Length of tail 37

Mfusnremenls from fir.ff edition of Mono<jraph

.

From
Current num- tip of

her. nose to
tail.
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The above diagnosis may be compared with advantage with that of

Corynorhinus and Plccotus.

Cori/norhinus.—Thri'c premolars in lower j.aw. Auriclo not constricted at base;

both basal ridges being free from tragus. Internal basal ridge with thick trans^er8e

fold simulating an internal basal lobe which is absent. Width of internal hem
nearly half that of the auricle. Tragus with dehnetl external basal lobe and notch.

External base lobe with internal lobule ending in large post rictal wart. C'lavate

process on each side of the snout; nostrils with raised border, lumen sinuate.

riccutas.—Three premolars in each jaw. Auricle not constricted at base. The

narrow internal auricular hem not over one-eighth width of the auricle and is pro-

duced inferiorly into a lappet. Internal basal ridge simple, free from tragus. Ex-

ternal basal lobe not limited posteriorly and bears a minute lobule on inner surface.

Tragus with well-defined notch and basal lobe; post rictal wart hairy, conjoined to

basal lobe.

The following statements concerning the differential characters of

JEuderma, Corynorhinus, Plecotus, and tSynotus are herewith submitted.

In my judgment Synotus is more widely separated from the other three

genera than are any of the last named from one another, and it is prob-

ably true that Synotus is not a member of the group of the plecotian

bats, but is in closer affinity with Vesperugo.

Eiiderma.

Internal basal lobe free
crossing internal ridge.

Both internal and exter-
nal ridges continuous
with base of tragus.

Tragus witliout internal
basal lobe.

Terminal cartilage,
fcurth digit axial.

Coronoid process round-
ed; angle to lower jaw,
broad at ba>se.

Tympanic bulla extends
forward to point op|>o-

8it(i middle of glenoid
cavity. Spheno-i>ala-
tine toraraen present;
the upper orbital bor-
der rugose.

Palatal plate extends
back of line of last
molar for a distance
ei]ualling nearly one-
halt the length of the
ptervuciii process.

Anterior teiiii>oral crest
not marked.

Second upi)er premolar
not touching first mo-
lar.

Corynorhinus.

Internal basal lobe not
free, rudimentary.
Large swollen thread
across internal riuge.

Ridues not continuous
with base of tragus.

Tragus with internal
bas;il lobe.

Teiininal cartilage
fburtli digit axial.

Coronoid process acumi-
nate; angle to lower
.jaw not broad at base.

Tymi)aui(' bulla reaches
posterior border of
glenoid cavity.
Spheuo-palaline ])j-es-

ent; the up])erorbital
border not rugose.

Plecotus. Synotus.

Internal basal lobe
free, not crossing
internal ridge.

Ridges not continu-
ous with base o f

tragus.
Tragus with internal

bas;il lobe.

Terminal cartilage
fourth digit axial.

Same

.

T y m panic bulla
r e a c h e s a point
slightly in advance
of till' glenoid cavity.
Sphenopalatine for-

amen apparently ab-
sent ; rpjier orbital
l)order not rugose;
trenchant.

Anterior temporal crest
not marked.

Second upper premolar
not tonching first
molar.

Sagittal and anterior
temporal crests
marked.

Second upjier j)remo-
lar not touching first

molar.

No internal basal lobe.

Ridges not continuoub
with base of tragus.

Tragus with interna,
basal lobe.

Terminal cartilage
fourth digit defiocted
toward thumb.

Angle of lower .jaw nar-
row at base; coronoid
process i)ointed.

Tympanic bulla reaches
posterior border ofglen-
oid cavity. Splieno-
palatine foramen i)res-

ent; theupj)er orbital
border not rugose.

Palatal plate extends
back of line of last mo-
lar for adistanceeqiuil-
ling one-third the
length of pterygoid
process.

Sagit inland ;interi()r tem-
poral crest8 marked.

1. Euderma maculata (J. A. Allen).

Histiotus maculaius J. A. Allen, Bull. Anier. Mus. Xat. Hist., III. 1891.

Diagnosis.—The diagnosis of the siingle species is that of the genus.

Description.—Eiirs three-fourths length of the forciirm, broad at tij),

united by a small membrane. Internal basal lobe well detined. Inter'
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nal basil ridge extends nearly the entire len<;tli of the auricle. Exter-

nal border simple, entire, without scallops. The external basal lobe

well defined, sini])le, not recurved, hairy on outer surface. Auricle

greatly constricted opposite base of tragus, to wliicli it is attached; no

external basal ridge. Tragus elongate, but scarcely narrowed at tip,

little more than one-third the length of the auricle, straight or slightly

convex on inner border, moderately convex on outer border; basal

notch shallow, indeterminate; no basal lol^e. Muzzle simple, depressed

in middle; glands on the side rudimental, not club-shaped; nostril

entire oval, without cornu.

The auricle is marked with numerous transverse striie at <mter two-

thirds excluding the tip. The inner ])order and tip fringed with short

hair, a sparse growth occupies the inner surface of the auricle from the

inner border of the internal basal ridge.

Alenibranes.—The thumb disposed to be Hexed, the membrane extend-

ing to the base of the first jdialanx. A distinct hem extends between

the thumb and sec<md digit. Tlie second digital int('rsi)ace 3'^""

wide. Metacarpal bones distinct on palmar aspect. I'almar folds at

fifth metacarpal two in number. The terminal cartilage of the fourth

digit axial. Foot one-seventh of the length of the forearm. Tail as

long the forearm, tip exsert.

The markings on the membranes are as follows: In the fourth inter-

space the predigital nerve arises midway along the fifth metacarpal and

the post digital from the distal fourth of the fourth meta:cari)al bono.

Oblique tibial lines four in number. The interfemoral membrane e;

-

tire, ample, marked by ten well-defined C()m])lete transverse lines. In-

tercostals twelve in number, ranging obli(iuely outward and upward.

Fur.—Black and white hues arranged in a manner unique in Chei-

roptera. Dorsum with fur of a prevailing black, the hair being uni-

formly long and unicolored, excepting at the base of the ears, over the

shoulder blades, and at the rump, wbere the hair is white. The clumps

on the ear are unicolored ; those on the shoulder blades have hair with

basal half black; that on the rump is intermingled with black, but

otherwise the hair is as on the shoulder blades. The nape of the neck,

crown, and base of the ears, where they join the crown, of a more rusty

black than that of the dorsum generally. This arrangement is limited

by the low band which unites the ears; the face is sparsely covered

with blackish hairs; the lips at the sides are whiskered; the spaces

about the eyes are naked. The under surface of the body with white

as its prevailing color, the basal portion of \\\e fur everywhere being-

black, excepting where the large ear extends down on the side of the

jieck. In this region (viz the upper half of the neck) the hair is pure

white and unicolored and continuous above with the basal ear clumps.

The lower half of the side of neck is black throughout. A faint white

line extends across the shoulder to unite the clumps on the shoulder

Ijlades to that of the ventre. The fur otherwise black at basal two-
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thirds, apical third, whit(\ Tlie arm at its basal tliird black. Tlie

extent of the white portion (linuiiishes from above downward. Mem-

branes everywhere naked.

iSh-uil.—Brain-case, low, quadrate, the height one-half the bimastoid

diameter. The metencephalon as long as mesencephalon and pro-

encephalon. Sagittal crest rudimentary, does not extend beyond a line

answering to the middle of the zygoma, the remaining- portions of the

posterior temi»oral crest widely separated; the anterior not defined.

Dorsum of face vertex with a shallow concavity which is not sharply de-

fined; orbit with inflated inner wall and rugose elevated apper border;

lachrynnil tubercle marked. Infraorbital canal short; the foramen on

line with interval between second i^remolar and first molar. Line of

the upper margin of the anterior nasal aperture if produced would in-

tersect the second premolar; tympanic bone apparently incomplete

above.

The paroccipital process bold, trenchant; sterno-mastoid impression

deeply concave; mastoid comi)osed entirely of sijuamosal element.

Zygoma quite as in Goriinorhinm—the squamosal i)art twice as Avide

as maxillary; sphenopalatine foramen present, of large size. Occipital

crest trenchant. Tym^ianic bone greatly inflated, equals one-third the

length of the skull, not toucliing basioccipital, or basisphenoid; exca-

vate anteriorly. It extends to a line which answers to the middle of

the glenoid cavity. The mesopterygoid fossa as long as one-third the

distance from the posterior jialatal border to the incisors. The sphen-

oidal foramen is at the bottom of a deep recess. The coronoid process

is round, small, raised scarcely one-third the height of the ascending

ramus; lower border of the horizontal ramus near tlie angle slightly

concave. The angle is raised from the plane on which the mandible

rests. Atlas with large foramen for vertebral artery which rests on a

mere thread of bone; transverse process semicircular without spine.

In common with other cervical vertebra^ the tuV)eich' on anterior surface

of body is marked. Ribs twelve in number. Both [)resternum and
mesosternum keeled. Scapula much as in Corynorhinus. It was mu-
tilated in the single specimen examined.

Maxillary teeth.—Incisors contiguous, slightly inclined toward the

med ian line, but the lateral tooth separated from the canine by a moderate
interval. Central incisor cuspidate with a small cus])ule projected mid-

way on the i)osterior surface; a distinct cuspule also arises from tlie

cingulum posteriorly. Lateral incisor one-half the size of the central,

and cuspidate, with a small cnspule arising from the cingulum on the

anterior and a second on the ])osterior j)ortion. Caninenot larger than
the second premolar, the buccal surface is abruptly convex. The first

premolar is small not wedged in, with complete cingulum. The space
between it and canine narrower than that between it and second pre-

molar. The second i)remolar as long as the Conine i^ud slightly fluted,

Molars as in Cort/iiorhinmr
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Mandibular teeth.—Incisors crowded, tritid, i. e., the main cusp pos-

sesses a well developed cusi)uleon each side the base, the cingulumon the

I)osterior side being large. The first and second teeth overlap for a dis-

tauce eqnaliug one-half of their diameters. The third incisor retains

a posterior cuspule which is larger than the anterior and separated from

the main cusp by a wide interval. The canine is small and projects but

a slight degree above the incisors. It exhibits a marked cuspule on the

cinguliim anteriorly.

The premolars are separated by a small interval. The first is smaller

than the second, distinctly trifid, and contiguous to the canine. The
second is much larger and trihedral. The molars as in Gorynorhinus;

the apices of cusps acicular; the lingual surface of hypocouid is trifid.

Euderma is based upon the tyi)e specimen of Histiotus maculatus.

Through the courtesy of Dr. J. A. Allen I have recently had an oppor-

tunity of examining it.

Dr. Allen believed that this striking form belonged to Hintiotus on

the ground that the shape of the ears and of the muzzle, as well as the

disposition of the membranes, were of the same general type, while the

teeth were the same in number. In my opinion these statements re-

quire modification. A minute first upper ])remolar is to be seen in the

rather large space between the canine and the second premolar, thus

separating Dr. Allen's species from Histiotus, in which a single upper

premolar is present. Together with this peculiarity I find that the gen-

eral characters of the skull, the teeth, and the wing membrane are like

those of Corynorhinus. Indeed, it may be said to be aPlecotian genus

without muzzle processes, and since Avitli these pecaliarities the new
form possesses but two premolars in the lower jaw, it is quite distinct.

I, therefore, proi)ose to describe it as follows :

Habitat.—The single si)ecimen known was collected by Mr. Thomas
Shooter, Pirui, Ventura County, Cal. It was caught on a fence.

Genus ANTROZOUS H. Allen.

Antrozons H. Allen, Proc. Acad. Nat. Sci. Pliila., 1862, 247; Monog. N. A. Bats, 1864,

66; Dobsou, Cat. Chiroi). Brit. Mus., 1878, 170; Cones and Yarrow, Wheeler's

Exped., Zoul., 1875.

Nose high, tapering, narrow; snout angular, blunt; nostrils apical,

lower (outer) borders joining above in a transverse line ; ears longer than

head, not joined.

3 111
Denial Formula.—Molars^, premolars -, canines -, incisors -X2^28.

In the incomplete tympanic bone, in the absence of the palatal plate

to the premaxilla, in the markings on the fourth digital interspace, in

the shape and relations of the ulna, in the details of the molars, and in

the arrangement of the nasal scrolls, Antrozous is in alliance with the

Vespertilionidfe. Afiinity with Corynorhinus is suggested by the shape

of the muzzle-glands. Antrozous resembles Atalapha in the shapes of
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the last molars as well as in the proportions of the liypoconid. In the

number and arrangement of the premolars and molars, as Avell as in

the shape of the nppcr premolar, Antrozous is strikingly like Dast/pterus.

In the number of incisors in the lower Jaw, in the free lower lij), in the

manal formula, in the disposition for the nostril to bear a vertical in-

ternarial ridge and the upper border of the muzzle to exhibit a trans-

verse outgrowth, in the presence of a hem on the pollical side of the

second metacarpal bone, Antrozous recalls the Phyllostomida'.

In the restriction of the lower incisors to four in a family where the

dominant number is six it is of interest to note that in Nyctinomous

hrasiliensisthe third incisor on each side is rudimental or may be lost,

thus reducing the number from six to four, the number normal to N.

macrotia and Proniops.

Peters has called attention to the affinity between Antrozous and
Nyctophilus. I have lately been able to make a comparison between
these genera, so far removed in geographical range. The following

characters have not been used before in classification :

A)itro:oiis.

Transverse muzzle-band oontiiuious with

the lower margin of the nostril ; thus

the depression of the nostril is con-

tinuous with the [/move above the

nostril.

External basal lobe of the auricle without

an inner fold.

Terminal cartilage of the fifth digit bifid,

the somad lobe prolonged; incon-

spicuous accessory cartilage.

The nerves in the fourth interdigital

unequal, the post-digital much the

longer.

Protocone small, not extending beyond
the paracone.

Upper premolar scarcely fiuted, witliout

cingulum on palatal surface. Lach-
rymal process small, no supraorbital

ridge ; facial vertex convex.

Nyctophilus.

Transverse baud is continuous with the

upper margin of the nostril ; thus the

depression of the nostril is cut off

from the j;(< above the nostril.

External basal lobe of the auricle with a
cons])icHous inner fold.

Terminal cartilage of the fifth digit

acicular; conspicuous accessory car-

tilage.

The nerves of the fourth interdigital

space of er[ual length and arise on
same level.

Protocone large, extending entire length

of tooth.

Upi)er premolar deei)ly iluted, with cin-

gulum on i)alatal surface. Lachry-

mal i)rocess and supraorbital ridge

trenchant ; facial cortex fiat or con-

cave.

The shapes of the premolars and molars, (he jiresence of the acces-

sory cartilage to the fifth digit, the number of teeth in the lower jaw,

are characters which ally J^yciophUus to the vespertilionines and place

it near Synotus, while no characters suggest its affinity to the phyllos-

tomines, unless the sliape of the nose-leaf be held to be of this value.

In common with Corynorhinus and Antrozous, the muzzle glands unite

back of the nose-leaf. On the whole, I incline to the oi)inion that Sycto-

philus did not arise from a stem distinct from that from which
sprung the vespertilionines, wliile Antrozous arose from the phyllosto-

441—No. 43 5
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niiues at ii i)oiutiiot far remote from the vampyriiie group, or the uu-

kiiowii ancestral stem of Natalus and Thyroptera.

1. Antrozous pallidus (Leconte). The pale bat. (Plates viii, ix.)

Vespertilio pallidus Leconte, Proc. Acad. Nat. Sci. Phila. vii, 1855,43; Baird, U. S. and

Mex. Bound. Survey, Report ii, 1858, PI. i, Fig. 1.

J ntrozo us jHill id i(s 11. AUen I.e.; Dobson, Cat. CUirop. Brit. Mus., 1878, 170; Cones,

Amer. Nat., 1867, 283; Cones and Yarrow, Wheeler's Exped., Zoiil., 1875,85.

Diagnosis.—Scallops of auricle not breaking convex outline of outer

margin; external basal lobe concealed in part. The vespertilionine

tragus half the height of the auricle. Head folds continuous on the

dorsum. Transverse ridge defines the upper border of the blunt muzzle.

The nostrils simple, lunate. Ohin plate subtriangular, defined. In-

cisors in lower jaw, four in number. Protocone rudimental ; last maxil-

lary molar but half the size of others and composed of rudimental pro-

tocone and paracone. Proximal rudiment of the ulna not anchylosed

to radius at elbow. Muzzle glands flat, nearly confluent above. The
second and third metacarpals distinct on j^almar surfaces. Phalanges

of the third digit of one length; the first phalanx of the fourth and

fifth digit longer than the second. A well-defined hem of membrane is

seen between the thumb and second digit; the fifth digit greatly longer

than the forearm. The terminal cartilage of the fourth digit deflected

toward the second digit. Numerous closely arranged muscle fibers

arise from the tibia near the oblique tibial line and are dispersed over

the greater part of the membrane nearly to the fifth digit. * The ole-

cranon is dorsal, the membranes arising from the epicondyle. The sec-

ond and third metacarpals are not on level of membrane, but raised

above it, and not crossed by oblique lines. This easily distinguishes

Antrozous from other genera of Vespertilionidiie.t

The manal formula is as follows:

Secon d interspace 3

Third interspace 15

Foiirth interspace 28

Forearm 51

The greater part of the free margin of wing membrane with a delicate

butt" border. This is not peculiar, but appears to be unusually con-

spicuous.

The tail is raised from the plane of the undersurfiice of the interfem-

oral membrane near the pubis, but for the rest of its length it is raised

from the dorsal. The terminal joint is exsert, and bears a small fleshy

tip. The calcar is longer than the foot and ends in a small lobe. The

post calcaral lobe is fleshy and obscurely defined. The interfemoral

membrane is crossed by numerous broad transverse lines.

''The accessory cartilage must be sought for with care by the aid of a powerful

lens.

+The statement of E, Coues that the second digit has two phalanges is not con-

firmed.





Explanation of Plate VIII.

Fig. 1. Front view of ln-ad of A)i1ro:oii!i 2)aUidus.

Fig. 2. Side view of same.

Fig. 3. View of tragus and inner surface of auricle.

Fig. 4. Wing nieinbraue.

Fig. 5. Tail and interfeiuoral membrane.

Fig. 6. Skull seen from above, x 2.

Fig. 7. Skull and lower .jaw seen from tbe side, x 2.

Fig. 8. Os petrosa.
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Tlic outer border of the iinkle strengthened by a number of trabe-

cular lines, which diverge in the endo partagiuin and intersect the lines

l^assing between the humerus and the inferior extremity. Fascicles

from coraco-brachialis and triceps muscles well developed. In the

fourth interdigital space the predigital nerve appears at the distal

third of the fifth metacarpal bone, while the postdigital ap])ears from

about the middle of the fourth metacarpal bone. Fascial bands marked

at the base of the hfth digit.

Variations.—Two varieties of color are observed in this species—the

fawn and the yellowish brown. The first was the one described by

Maj. Leconte. This author says: ''Hair light fawn colored, tip with

darker, beneath paler." The yellowish brown may thus be described

:

Hair above light brown at base, darker at tips; below lighter brown

not tipped. In some instances the brown tip abov^e assumes a reddish

tinge, and the fur beneath becomes almost white. The interfemoral

membrane is entirely naked. At the base of the thumb a few brown
hairs are found. The membrane to underside calcar in some individ-

uals extends obliquely across to the hallical side of foot. As above

stated the chin plate is often divided in middle line by a groove. An
internarial vertical ridge is sometimes faintly defined. The nostrils are

subject to slight variation in size of median part of aperture converting

the lunate into an inverted comma-like figure.

Ruf/w.—The folds seven in number. Between the second and the

third, the third and the fourth, the fourth and the fifth, secondary

crenulated folds appear.

Maxillary teeth.—The single maxillary incisor is simjile, conical with

a pointed basal cusp. Canine with posterior surface outside of axis of

tooth row; palatal surface broad, marked by a longitudinal column

which gives to it the appearance of a second cusp. The first molar

with protocone raised slightly above the line of the small cingulum, the

oblique anterior commissure being absent. An interval exists between

the protocone and the posterior V. The anterior V is less than one-

half the size of the posterior, both in vertical and bucco-palatal direc-

tion. The hypocone is absent. The second molar with protocone as

in first molar. The anterior V is much larger than in tooth just named,
but relatively smaller than in the corresponding teeth of other genera

in the family. The third molar much as in Atalapha. The first lind)

of the anterior V alone marked ; the protocone rudimental.

Mandibular teeth.—Incisors, trifid, not crowded. Canine Avith ob-

lique cingulum on lingual aspect with no posterior tubercle. The first

premolar obscurely bifid. First and second molars with thickened

commissure to heel (liy])oconid) encroaching on the grinding surface.

The heel of the third molar a mere rudiment on lingual side.

The paraconid and metaconid close together, and form a narrow base
to the triangle formed by these elements and the protoconid. Tiie

hypocouid is much less developed than either of the other elements.
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Skull—The sagittal temporal crest is high and conspicuous over the

mesencephalon and rudimentary over the metacephalon and proenceph-

alou. A distinct convexity lies over the proencephalou. The an-

terior temporal crests are well defined. A tubercle lies at the basal

end of each crest. From this tubercle forward the imperfectly defined

upper border of the simple inner orbital wall extends. The vertex of

the face is without nasal enunence; a groove extending from the be-

ginning of the sagittal temporal crest to the anterior nasal aperture.

The maxilla is without concavities. The anterior border of the vomer

corresponds to the middle of the first maxillary molar. The nasal

bones and the horizontal plates of the superior maxilliii advanced 2

millimeters beyond the vomer. Anterior nasal aperture incised. The

inner wall of the orbit is convex. The lachrymal foreamen is one-half

as large as the infraorbital. The infra-orbital foramen relatively large

and placed near orbit. The two parts of .the tympanic bone do not

unite but conceal the cochlea; the basisphenoid bone retains a nearly

vertical auditory process. The mastoid is smaller than the paroccipital

process. The sterno-mastoid impression is narrow, eh)ngate, not in-

tiated. The external semicircular canal is almost entirely, and the hor-

rizontal quite, covered with bone. The posterior and upper surfaces

are as in Atalapha. The apertures in the cranium by which the otic

capsnles approach the periphery are circumscribed. The inner bor-

der of the condyle of the lower jaw is produced, acumiiuite. The mas-

seteric impression is weak interiorly; the angle is broad and fiat, quite

unlike other vespertilionine forms excepting perhaps Harpiocephalus.

It lies in a line with the middle of the condyle and is therefore not de-

flected; the lower border of the fossa for the insertion of the tenqwral

muscle forms a ridge which is continuous with the line of the alveolus.

The ethmoid bone in this genus closely resembles that of other Vesper-

tilionida;. The ectoturbinal is compressed medio-laterally.

N-otes on the skeleton.—Scapula: coracoid process turned forward at

tip. Axillary border markedly convex below impression for triceps

muscles. Humerus : epitrochlea projects horizontally, deflected down-

ward, and is flat and broad; lateral trochlea weak, scarcely defined; no

olecranon fossa. Carpus not distinctive: pisiform lies across palmar

aspect.

Penis with a cauliflower-like thickening to prepuce.

EaUtat.—T\xe pale bat is found in California, Oregon, Cape St. Lucas,

Mexico and Arizona. It is abundant at Fort Yuma. E. Cones states

that it infests the houses and annoys the inmates by its scrambling about

the recesses in the walls and coping s. The naked muzzle has " a pe-

culiar livid hue in life, rendering the animal more repulsive andlorbid-

ding than is usual even in this family."
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1. Maxillary teeth of Antrozous pallidus. x 8.
2. Mandibular teeth of same, x 8.
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Med suremen I ^ from an areraye of /our sjx'i-iinom.

Millimeters.

Head aud body (from iTowii of head to basn of tail) 48

Length of arm 31

Length of forearm 51

First digit:

Length of first metacari)al bone 3 J^

Length of first phahinx 5

Second digit:

Length of second metacarpal bone 39

Ij(»ngth of first phalanx 2^

Third digit:

Length of third metacarpal Ixme 43

Length of first phalanx 13

Length of second plialanx 13

Fonrth digit:

Length of fourth metacarpal bone . . ,. 43

Length of first phalanx 12

Length of second phalanx 11

Fifth digit

:

Length of fifth metacarpal l)i)ne 43

Length of first ph:ilanx 11

Length of second phalanx 8

Length of head 23

Height of ear 26

Height of tragus

Length of thigh 17

Length of tibia 19

Length of foot 11

Length of tail 41

Measurements from first edition of Monograph.

CuiTfllt llUlll-

bur.

From !

tii> of
]

Length
nose to of tail.

tail, i

^^^f^ Length

fore

152.

538.
521.

887.
431.
85.

173.

45.

In.
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While the sheets were passing through the press the Ibnowiiig addi-

tions liave been made to my study of Antrozom and its allies, Dd.syp-

term, Corynorhinm, and Nyvtophilus. In Antrosoiis theparaconids and

metaconids are indistinctly defined and much crowded; in Dosypte-

rus they are well defined and separated from each other, as is the

case in the liimily. Antrozotis differs from DaKijpterns in the presence

of a broad, tlange-like epicondyle; in the simple (nonbifld) coracoid

process; in the smaller pisiform bone, which shows no disposition to be

prolonged downward along the shaft of the fifth metacarpal bone; in

the fifth metacarpal bone being almost the length of the fourth; in the

greater trochanter being broad, and not deflected backward; and in the

outer femoral condyle being smaller than the inner. The first phalanx,

respectively, of the second, third, fourth, and fifth toes are disposed to

be dorsitiexed on the metatarsus—a character apt to be repeated in all

scurrying forms. I say apt to be repeated, for it is an adaptive char-

acter and due to muscle traction. The reader is referred to the figure

of AdeJonycterlsfmcus in illustration of the shape taken by the toes

when the animal lies prone. This position is sometimes also assumed

in specimens preserved in strong alcohol. The absence of such a dis-

position in Con/norhUius and Dasypterus is in consonance with other

characters, nan'iely, that in these genera the foot is adapted to hanging

rather than to scurrying, and that both genera are of the broad-

winged parachuted type of flight rather than of the narrower-winged

zigzag-flying type. One notes, therefore, without surprise that the

third^finger, both in Corynorhinus and Dasynterus, is longer than in

Antrozous.

In Nyctophilus it is seen that the inner condyle of the fenuir is

smaller, and the greater trochanter is deflected backward—the last

character especially being best developed in parachuted types.

The union of gland clumps back of the nose-leaf in Antrozons is in

evidence of a disposition seen in Bmehyphylla and Fhyllonycteris. So

far as it goes, it indicates an approximation of the genus to the phyl-

lostomines.

Peters (SB. Akad. Berlin, 1882, 087) places Antrozons and mjctophilus

in association with Khinophylla and Meyadermn {!). It is remarkable

that Macrotus should also have been placed in a similar alliance. (See

this genus.) I have had no means of instituting comparisons with either

of the forms last named.

Genus VESPERTILIO Liunirus.

DentalfonnuJa.-Mo\ars^, premolars^, canines
J,

incisors ^x2= 48 teeth.

The genus Vespertilio will be restricted to those bats which, having

on each side of the jaw three premolars and three molars, have in ad-

dition two upper and three lower incisors. Each spe<'ies possesses an

erect, tapering tragus and a marginal external basal lobe to the auricle.



A MONOGRAPH OF THE 15ATS OF NORTH AMERICA. 71

Both the internal and extei-nal basal lobes are near together and form

the lower end of an ellipse of whicli the tip constitutes the ujjper end.

In contrast with Ktrivoiila and Xataliis the s(;allops come well forward

in front of the conch. Both sides of the auricle in good specimens are

usually marked with raised arborescent lines. In further contrast with

Kerivoula and Natalus (genera which have the same number of teetli

aS Vespertilio) a phalanx is present in the second manal digit. The
third digit is scarcely longer than the combined lengths of the body
and the lower extremity, while an oblique tibial line is present on the

wing membrane. The scallops of the auricle are membranous {i. c,

not thickened), and are not incurved toward the tragus in the manner
Avhich is so conspicuously the case in Adelonycterh (q. v.). The proto-

cone of the third upper premolar is well defined. The post-digital nerve
of the fourth interspace arises from the side of the fourth metacarpal
bone near the middle.*

The exact relations which obtain between Adelonycteris, Vesperugo
and the older genus Vespertilio, have not been determined. This arises

from the tact that minute variations in the numbers of teeth in bats
appear to be less denotive of structural peculiarities elsewhere in the
economy that is the case with the mammalia generally. Dobson (/. c.)

places Adelonycteris, Vesperugo and Lasionycteris in the same group,
each being the type of a sub-genus. But the intervals between mem-
bers of the group are most unequal. Adelonycteris and Vesperugo can
scarcely be separated except by the teeth while Lasionycteris has dis-

tinguishing characters in many parts of the periphery.

While the species of Ves2)ertilio are exceedingly variable, it is of in-

terest to note that the wings are quite constant in form. Scarcely any
distinctions are discernible between these i)arts in species so remote in

areas of distribution as those of Europe and America. The shape of
the tragus is of more exact specific value than the wings and on the
whole yields the best single character of the skin surface. The inter-

femoral membrane is variable and is of much less value than the
tragus in denoting the constancy of species. The same may be said of
the auricle, for its shape and proportions are more generic than specific

in significance, though it must be conceded that the size of the first

scallop and the character of the outer border above the scallop dis-

tinguish varieties. At best the American species are less sharply dis-

tinguished from one another than are those of the old world. In
sui)port of this statement the ensuing notes are presented of my ob-
servations on a few well-known exotic forms:

r. muricola (India).—Nostril with coriui -well defiued with pioniiuent margins,
border of nostril at muzzle imperfectly limited, septum recedeut obscure. Muzzle

*ri'8pcrliUo, according to Cones and Yarrow (Wlieehr Exjiedition, 1875). includes1990
all bats with 2233 Pr^'molars. These (-haracters define respectively the genera

(as defined by them) Vesperus, VcHpernyo, VeKperidcn, iind VcHpertilio.
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glands distinct, nodular. Postmen tal wart constitute s a large, hard nodnle. Thumb
directed outward, scarcely larger than its metacarpal bone; callosity large.

V. nattereri (Europe).—Nostril as in F. muricola; muzzle and post ment.il glands

rudimental. Internal margin of the auricle and internal basal lobe not lying against

the head. Outer margin of the base of the tragus obscurely separated from the

inconspicuous lobule. Tragus greatly produced, filiform. First metacarpal bone

strongly tlexed, outline defined ; callosity small. Thumb scarcely if at all projected

beyctnd the contour of the second metacarpal bone. Oblique tibial line arises from

the distal third of the tibia.

J', capaccinii (Europe).—Feet enormous; tragns long, filiform; membrane from

ankle, or a point slightly above it, covered with hair which also clothes the leg and

the sides of the interfemoral membrane.

r. viystacinus (Europe).—As opposed to the preceding this species is not so

easily distinguished from the American species (vide ]Monograi)h). The tragus is

quite as in the phases of our Western States. The fur presents some distinctive

features, viz, in the different hues of brown of the back.

The American species further resembles Y.myfitacmus in the bearded

tipper lip, especially the western forms, as stated in Monograph, ^. GO.

In alcoholic specimens this is less conspicnons than in the dry, for the

hairs are soft and readily cling- to the skin. In some varieties the hairs

qnite thickly clothe the sides and front of the face, and are conspicuous

from their black color. Apart from the wing membrane this is the best

jjeripheral character by which VespertiUo can be distinguished from

Adclonycteris and Vespenigo.

The difficulties acknowledged in identifying the American species

are apparently insuperable, so great is the range of variation in the

proportions of the ears, thumb, feet, tail, and phalanges of the manus,

and in the coloration of the fur and the membranes. If the purposes

of zoological science should end with the identification of species, the

student might well be discouraged in his studies in this field. But
fortunately the very intricacies of the subject suggest problems, in the

attempts to solve which, his knowledge of the life and structure ofthese

little organisms can not fail to be Increased.

After careful consideration from the available material, I have con-

cluded that there are three species of YespertUio in the United States,

namely, V. (jrypliuH^ inhabiting the country east of the ninety-eighth

degree parallel longitude; T^ albescens, and V. nitidus, in the country

west of the line above named.

Numerous variations exist which make it unsatisfactory to frame

diagnoses of these species after the manner seen elsewhere in this

memoir. Such variations are of great interest, and it will be found con-

venient to retain for them names of well-marked varieties as though

they had specific value. Among such I include V. lucijugus under F.

(jryphus; V. melanorhinus under 1". albescens; V. macropus under V. albes-

cens; V. evotis under V. albescens; V. longicrus under V. nitidus; Y. yu-

manensis under V. nitidus.

Variations in animals are commonly included under the headings of

the regions of country in which they occur and by which their distri-

bution is limited. While varieties so defined are doubtless the main
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ones, two other kinds are recognized as present in the American species

of VcspertiUo. The first of tliese is ontogenetic and consists in adnlts

not infr('(iuently retaining in an irregular manner some of the ])ro])or-

tions of the yoang. This I propose calling pedomorphic variation, or

ju'domorphism. The second is (Inc to depositions of black ])igment in

increased proportion in those parts of the skin which is not covered by

fnr, as on the ears, membranes, snout, and feet. This 1 propose calling

melanic variation. Pedomorphic and melanic variation is seen in all

three species.

1 j)ropose presenting each of these subjects in some detail under dis-

tinct headings, as follows:

Pedomorphic f(triation.— In young bats the foot and thumb are apt

to be dis[>roportionately large as compared with the same i)arfcs in

mature individuals; at the same time the auricle and tragus are corre-

si)ondingly siiuill, the snout high, blunt, and nearly naked. This dispo-

sition for our species occasionally to retain juvenile jteculiarities has

led to much confusion in their identitication. Prof. E. D. Cope has

proposed to employ for this condition the term retardation, that is to

say, the i)arts abo^'e named are, as it were, held back while others are

permitted to go on to adnlt expression. V. Incifuyus of Leconte is a

pedomorphic variety of V. f/ryphus as 1". yumanensis is a similar variety

of V. niti(h(ii.

It is easily understood how necessary it is to determine the age of a

given specimen to be identified, since an immature form of the typical

example of a species may be similar to the fully grown adult from the

retardation of development in the characters above named. In quite

young individuals the fourth and tifth digits are of the same length

while the basi-occipital bone is not coossitied with the sphenoid, and
the epiphysis at the distal eiul of the metacarpal bone, as well as both

ends of the humerus, are detachable. In older speciniens, yet imnm-

ture, the proportions of the mauus are as in the adult while the joint

last named is still without sharpness of outline, thus indicating imper-

fection in development. The interfemoral membrane is triangular, the

tip of the tail boldly exserted, and the post calcaral lobe is absent.

The teeth are fully erupted long before the tail and the maniis are com-

plete, so that the characters presented by them are of little value in

determining age after the animals become independent food-seekers.

The study of the young, therefore, is of importance in the identification

of species. Mr. J. A. Allen (Mammals of Massachusetts) has stated

tliat in his judgment V. lucifuf/iis is the young of V. subuhttus, a state-

numt which is equivalent to saying that bats having the characteristics

above developed are always immature. I have, therefore, taken i)ains

to examine carefully the composition of the bones in the forms which
I have included in th«i moiu)graph under V. Iu<'ifi((/i<.s, and I can defi-

nitely assert that they are not immature. With the exception of the

characteristic retention in the head, foot, thumb, and interfemoral mem-
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brane, tlie proportion of the wings and the details of the skeleton and

of the teeth are precisely those of ]". gryphus.

The pedouiorphic varieties of V. fjryphiis appear to be more common
in cold, elevated countries than in warmer. The retardation may be

due to the environment being- unfavorable to developmeiit, owing to a

short summer and a correspondingly long i)eriod of hibernation. This,

however, is a, surmise, as excellent examples are met with in V. al-

bescens along the southern parts of California and in Lower California.

The markings of the membranes in pedomorphism are precisely those

of the typical adults. The characters which may be retarded are, of

course, infinite. In point of fact, however, those which are usually

foun<l associated are those above named. Occasionally a small ear and

tragus is found with a small foot and large interfemoral membrane.

The opposite to this I have not seen, namely, a large foot with a large

ear, tragus, and iuterfemoral membrane.

Melanic variation.—When the pigmentation is everywhere so great

as to give a black hue to the membranes, ears, face, and feet, the con-

trast is so great between the individuals and those which exhibit the

translucent black sha'des as to be very noticeable. Since the intensely

black forms include those which also x)ossess auricles which are mod-

erately or scarcely concave on the outer border, and which are larger

than the head, they constitute true varieties. V. evotis and V. mela-

norhinus are melanic varieties of V. albescens. V. longicrus True is

probably a melanic variety of V. nitidus. Melanic variation is less

common in V. gryphus than in either of the western species. In no in-

stance does it enter into a diagnosis. Black varieties through the

fauna may be found in both the typical and the pedomorphic adults.

It is difl&cult to determine the examples of Vespcrfilio from the coun-

try west of the ninety-eighth parallel. The change of coh)r of fur and

membrane, the variation in the shapes of the iuterfemoral membrane,

the relative lengths of the limbs, especially of the thumb, feet, and

legs, are unavailable for purposes of diagnosis.

I assume that the following characters determine the western spe-

cies: Lateral upper incisor much less frequently crenulated at cingulum

than in the eastern forms, and disposed to inward rotation. Penis

small, with narrow, often pigmented prepuce. Fur forming a transverse

white line under the Iqwer jaw. Tragus not isosoles, but straight on

inner border and convex at lower part of the outer border. If the outer

border is without concavity above this convex portion, then the tragus

is semielliptical; if the border is with concavity, then the tragus is

semipyriform. The membranes are translucent, never brown in tint,

but when not melanic are of a peculiar blueish-black, gray tinge. Re-

finesque describes a species of ISTorth American Vespertilio under the

name of V. cyanopterus, which I have been unable to identify. (See

Appendix.) The " wings are of a dark blueish gray." The ditterence be

tween a dark bluish gray and a diluted translucent black is, perhaps,
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one of personal equation. To express it differently, tlie membranes

are lightly pigmented, though the pigment is black in color. The an-

terior surface of the interfemoral membrane appears to be less pig-

mented than other portions of the wing membranes. As a result the

membrane i)reseuts a whitish appearance, as though a little chalk

and water had been lightly painted over it. The post calcaral lobe is

often well developed, but on the whole is inconstant.

The cliaracters of the eastern species are seen in the diagnosis and

des(!ription of V. gryphiis, and are in contrast to the western.

The distribution of the genus Vespertilio in North America is similar

to that of other genera of mammals whose range is extensive. Thus it

can be said that the western forms in the United States (west of 98°)

are distinct from the eastern; that the eastern forms range north and
northwest through British America with little variation, and that they

are disposed to reai^pear in the mountain ranges of the northwestern

United States along the Pacific coast, presumably by migration Irom

the north along paths of high altitude; that the southern parts of the

eastern United States, say from below 30° latitude, resemble Mexican
phases, as do those of the western, from an irregular line between 36°

and 42° latitude.

The species of the genus, therefore, are the least local of any mem-
bers of the fauna. It is probably true that all of its representatives

have been derived from one or more tropical ancestors, and that an

exhaustive knowledge of these forms will be required before the pecu-

liarities of the more northern phases can be properly interpreted. As-

suming that migrations have taken place from the south to the north,

the lines of their first divergence would appear to have occurred in the

northern parts of Mexico in three separate trends—one to the northeast

through the Gulf States; one due north through Arizona and New
Mexico, and one northwest through the Sacramento Valley. At points

farther north the lines become greatly disturbed, the tropical features

are to a great extent lost, and the study of individuals becomes one of

great intricacy. Greatly extended research beyond the means available

to the writer will be needed before the questions of distribution and
the validity of zoological varieties can be determined. The conclu

sions at present thought to be tenable may serve a useful purpose
until the question can be settled by students who are more favorably
situated than he.

1. Vespertilio gryphus Fr. Cuvier. The little Brown Bat. (Plates x. xi.)

VcHjurliUo fjryphus Fr. Cuvier, Nouv. Aniial. dii MustMuii, I'aiiH, 1832, 15.

J'eajHrtilio salurii, ibid.

VegpertiUo suhflainis, ibid.

Vespertilio caroli Temminck Monoj;. Mam. Il, 1835, 237. Wa^fuer, Selnvb. Saiigeth.,

Snppl., V, 1855, 749; Dubsou, Cat. Chirop. Brit. Mus., 1878, 325.

Vespertilio domestical^ (ireeu, Cab. Nat. Hist., II, 290.
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F. subulatus Harlan, Fauna Americana, 1825, 22 (not Say) ; Richardson, Fauna Boreal.

Amer., i, 1829, 3 ; (iodman, Amer. Nat. Hist., i, 1831, 71 ; Cooper, Ann. Lye. N. Y.,

IV, 1837, 61; De Kay, Nat. Hist. N. Y. (ZooL), 1842, 8; Wagner, Sclireb. Sliugeth.

V, 185.5, 750, Lecoute, Proc. Acad. Nat. Sci. Phila., 1855, 436; H. Allen, Monog.
N. A. Bats, 1864, 51; Dobson, Cat. Chirop. Brit. Mus. 1878, 324.

As indicated by the synonymy, tins bat is tlie same as the V. subulatus

of the hrst edition of the Monograph.
Maj. Leconte rehabilitated V. subulatus, Say, (see Appendix), and sub-

secpient writers accepted this writer's determination. The tyi)e is lost.

The original diagnosis was remarkable in four respects: It described

the lower canine as bifid on one side—an anomaly I have never seen;

it was drawn up from an immature individual; it was of a dull cinere-

ous color on the dorsum, and had hairs on the free border of the inter-

femoral membrane. The specimen was secured ou the Cliarles River,

one of the sources of the Arkansas, in a section now near Pueblo in

southwestern Colorado.

The only specimens of VespertiUo which have been described from

regions near the one described are V. nitidus macropus, nob., which was
obtained from Fort Whipple, Ariz., and F. nitidus ciliolabrum, Merriam,

which was collected in western Kansas.

In one of the four si)ecimens of T'. nitidus onacropus in my possession

the color of the fur might easily be said to have a grayish cast, though

the predominant color is brown. The question at once arises, can a

specimen of YespertiHo collected in southwestern Colorado on the eastern

slope of the Rocky Mountains be said justly to be the same as those

which frequent the Eastern and Gulf States? I believe this question

must be answered negatively, so long as I hold to my present oinnion

that western and eastern forms are distinct. It is agreed that the

ninety-eighth i^arallel represents the line which separates the two sec-

tions, and since Charles River lies well within the western section, there

appears to be no longer a doubt that V. subulatus is western in its affini-

ties. Since the description of Say, therefore, can not apply, it is neces-

sary to determine which of the numerous names given to the eastern

form is available.

The diagnoses of Fr. Cuvier {I. c.) might all aj^i^ly—three of them to

the Northern
(
V. gryphus, V. salarli, and V. crassus) and three to the

Southern varieties
(
V. creeks, V. georgiamis, and V. subjlavus). Y.geor-

gianus was sent to Cuvier by Maj. Leconte and the name was accei)ted

by the donor of the specimen as api^licable to the form described in

this memoir under the name Vcsperugo carolinensis. Of the remaining

species it would appear to be appropriate to select the first in the order

of the description. If this plan be accepted VespertiUo gryphus, Fr.

Cuvier, is the name of the eastern species. The term "murinoid" of

this writer happily gives the reader a clue to the affinity of the species,

since VespertiUo muriiius of Europe resembles our species of VespertiUo

in many respects. The presence of two additional molars iu the upper

jaw as contrasted with the number in V. creeks the " serotinoid " bat /. e.





*)

Explanation of Plate X.

Fk;. 1. Frout view of head of J'ispcrtilio i/fnithu^i.

Fig. 2. Side view of same.

Fig. 3. View of tragus and inner sui-faee of anricle.

Fig. 4. Wing membrane.

Fig. 5. Tail and inteifenioral membrane.

Fig. 6. Sknll seen from above, x 2.

Fig. 7. Skull and lower jaw seen from the side, x 2.

Fig. 5. Maxillarv incisors, x 32.



U. S. NATIONAL MUSEUM BULLETIN 43, PL. X

Vespertilio GRYPHUS.



r--



A MONOGRAPH OF THE BATS OF NORTH AMERICA. 77

iiVesperuf/o or All Adelo7iycteris, which have '"iiofiilso molars above and

but one below" is in direct testimony that this writer treated the last

premolar as a molar and the smaller premolars as " false molars." The
language implies the same as the modern expression that there are two

minute i)remolars in each jaw in the Vcspvrtilio and but one minute

premolar in the lower jaw oi Adelonycteris.

The following embraces the salient points in Temmiiick's account of

the coloration in V.caroli: "Jcmes, cotes du con et toutes h's parties

superieures d'un brune-roussatrea base des poils noire; en dessous d'un

blauc jaunatre 51 la pointe et brun-fonce a. la base."

Dlaffnosis.—Subacuminate, tapering ears. Interfemoral membrane
below the level of the ankles triangular; tip of tail exsert; penis large,

with distinctly expanded but concealed glans; prepuce never i^igmeuted.

Lateral maxillary incisor disposed to outward rotation, almost always

Avith crenulated cingulum. The face broad, from 9'" to 10'" between the

ears, and, owing to the presence oflarge nmzzle- glands, giving the region

in front of the eyes a swollen appearance. A sui)ralabial groove not

distinctly inclines toward the mouth anteriorly; gape of mouth rarely

extends back beyond the internal canthus. The tragus is slender and

pointed; theinner border is straight, with the outer border inclined out-

ward, thus forming two sides of an isosceles triangle. Above the notch

the tragus is falciform and turned outward. Itis rarely crenulate on the

outer border. Membranes incline to be brown above (never black ex-

cepting in the lucifugan variety) and gray with tawny shades below.

The hair on the dorsum of the interfemoral membranes ends abruptly

at the level of the knees. Manal formula variable. The following are

expressions of it

:

First interspace ) „,

Second interspace | .
^

t n't

Third interspace
] .^^

Forearm \i.
I
3»

Description.—The auricle is elongated, Avith slightly acuminate in-

ternal basal lobe, and moderately convex anterior border and rounded
tip. The external border directly below the tip and for a short dis-

tance is emarginate. The first scallop is distinct; the second indistinct,

and the ridges are scarcely developed. The external basal lobe is

rounded, small, incurved as a rule, thickened, and broader than high.

The internal and external basal lobes lie near together, while the two
borders of the auricle lie far apart. Hence tlu' form of the ear is that

of an oval, the lower external part being concealed by hair. IJotli

sides of the auricle in well-preserved examples are marked by numer-
ous laised arborescent lines; no transverse plicae, such as .ire often

conspicuous in the ears of ])ats, are here, as a rule, noticeable.

The tragus is acuminate, the anterior border straight, the external
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oblique, the widest part of the tragus being just above the small

semicircular uotch; the external basal lobe with a disposition to turn

inAvard, i. c, toward the interior of the auricle.

The sides of the muzzle with well-developed glands, which give the

face a swollen appearance. The chin is provided with a triangular

naked space whose apex is often slightly prolonged; the nostril with

nearly central septum, and separated from the mouth by the width of

the labial border only.

Tlie wing membrane extends to the base of the toes; the tip of the

tail is moderately exsert. The postcalcaral lobe slightly developed or

absent.

The fur of the back is of a prevalent dark brown or olive brown color;

basal third, plumbeous black. The browu color is apt to be somewhat

lighter on the head and base of the ears than elsewhere. It varies in

character, being sometimes dark brown and often light, or shades with

admixtureof russet, yellow, and even of gray. The basal two-thirds may

be smoky brown instead of dark plumbeous. The under surface of the

body is of a light gray, verging to tawny shades; the basal two-thirds

of the hair is black. The skin from chin to a point as far back as the

oral angles scarcely lighter in color than the rest of the body.

The melanic variety of V. (jrijplim is much less common than with

V. nitidus or V. albescens. A good example of it is seen in a speci-

men in the United States Department of Agriculture (No. 23276, from

Cherokee, N. C). The dorsal brown is of so deep a hue in this example

as to appear black in alcohol.

The variations of V. gryphus are two in number, as follows: {a)

The pedomorphic forms (See p. 73), examples of which can be found in

any of the geographical varieties and find their best expression in the

V. lueifiujus of Leconte; [h) a geographical variety confined to northern

parts of the United States and Canada, and not embraced in other

groups.

Var. (a)—Vespertilio gryphus lucifugus (Lecoute).

r. lucifugm Leconte, Ciiv. An. Kin.^^dom (McMnrtrie's ed,), I App- 1831, 431; Ibid,

Proc. Acafl. Nat. Sci. Phila., 1855, 436; Dobson, Cat. Cliirop. Brit. Mus., 1879,

328; Alston, Biol. Centrali-Amer., Mam., 1879-'82, 25.

F. crassus Ft. Cuv., Nouv. Annales du Museum d'Hist. Nat., 1832, 15.

F. brevirostris Max. Prince von Wied, Verzeich. Beobach. Saugetli. N. A., 1860, 19.

J)esmi)<toM.—Head rather large, somewhat flatfish ; lips moderately

whiskered; snoutmoreobtusethan in other varieties of Vespertilio; nos-

trils sublateral, some distance from free border of upper lip
;
ears narrow,

blunt at tip, slightly emarginated on outer side—the internal basal lobe

produced, rounded, and somewhat obtuse, not thicker than other portions

of ear. Tragus half as high as auricle, mostly blunt, unfrequently

abruptly acuminate. Mental space well defined. Feet large; inter-
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1. Maxillary teeth of Vespertilio gryphus.
2. Mandibular teeth of same, x 12.
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femoral membrane of moderate size; termination of calcar with inter-

femoral soiiR'wliat abrupt; the ])oint of tail exserted.

Coloration subjeet to little variation, tliat of the back daik ])luinbeous

at base, with dark or lij;htisli olive-brown tii)s; that of the belly lighter

at tip—exhibiting a whitish gray or yellowish gray appearance. The

color is thus similar to that of V. f/ri/pJius.

The narrow blunt ear, short face, and the elevation of the nostril

above the free margin of upper lip are the characters which serve to

distinguish this subspecies.

V. dauhentonii, of Europe, bears some resemblance to this subspecies

in the shape of the ear and tragus; but it is dissimilar in the whitish

color of fur beneath, and in the attachment of the wing membrane to

foot, which is here joined to the ankle instead of the base of the toes

as in V. gryphnu Incifuijus.

The specimen, numbered 5538, from the east of Colville, Northwest

Territory, has a pointed tragus, and the middle part of the free

border of the iiiterfemoral membrane fringed witli stitf hairs. The fur

of the body is silvery beneath, blackish above, back of feet not hairy.

Another form from St. Louis, Mo. (Cat. No. 5344), has the wing mem-
brane attached to the ankles—the foot being entirely free. In other

respects both agree with T'^. (jryphus lucifugus.

I have thought it necessary to thus briefly indicate these two aberrant

i^di^'iduals, without giving any separate account of them. Shoukl

future collections bring forward any others having the same peculiarities

as the above.

Measurements from fifst edition of Monograph,.

Current num-
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L't^t of S2>ecimeit8.

Cat.
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List of 8j)i'eimenx.

Cal. No.
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oblique ciugulc band (•institutes a marked peculiarity of this and allied

species. Both the central and lateral incisor are disposed to be turned

on themselves. The central presents its labial surface obliquely toward

the median line (see V\. x, tig. 8) ; the lateral at a right angle, orn early

so, to the central. The degree attained by this rotation constitutes the

difference between the divergence of the parallel alignment of the

main cusps. These peculiarities, according to Dobson, present char-

acters which are of value in distinguishing species. But they appear

to have no validity in American examples of Vespertilio.

Canine with a well-developed concavity on pahital surtace, but with-

out any on the posterior surface. Its anterior surface is trenchantly

tinted near median border. Of the three premolars the tirst two are

small, conical with well-deiined cingula, the first with the larger. The

second is usually in tooth line, but may lie back of it, and therefore

not be seen fr(nn without. Molars have two supplemental lines ex-

tending from the commissure of the protocone to the apices of the sub-

equal Vs. Kudimeut of a heel is plainly discernible. The third molar

with a rudiment of a posterior limb.

Mandibular teeth.—The first and second incisors crowded-trifid. The

third massive, square, or rugged, due to irregular development of the

cingulum, which nearly reaches the level of the obscurely trifid edge.

Canine with well-defined posterior and lingual surfaces. The first and

second premolars small, conical; the first the larger, the second some-

times thrown in a little of the axis of the series. The molars as m

Adelonycteris and Vesperngo; the heel of the third molar with small,

acute cusp. The cusps, seen from lingual aspect of the lower molars,

sharp and well developed. Tlie hypoconid slightly larger than the

triangle composed of the protoconid, paraconid, and metaconid. The

cino-ulum forms a little cusp on the posterior border of each molar.

Bental variatwns.-ln a specimen from the mouth of the Colorado

Eiver (No. 11170, N. M.), the maxillary lateral incisor on both sides

was much larger than the small unicuspid central; the last line of the

second V of the third molar was absent.

In the main modifications are noted in the relation of the superior

premolars and in the shapes of the superior lateral incisors. The pre-

molars may be crowded so that the second is often not visible from

without and even the first may be placed so far inside the line of the

other teeth as to be scarcely seen. Both Dobson and Merriam accept

this disposition as of specific significance. I can not concur. In ex-

amples of both V. gryphus and V. nitidus I find examples of this reces-

sion.* , , . T
The cingulum of the lateral incisor may be entire or lacking on median

contour; the median flange may be crenulated or^mooth^^he^iahital

of V. oiliolabrmn.
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base may be wide or j^ieatly restricted. After a careful search I re-

main of the opinion that the differences iu the form of this uniiiue tooth

are not of specific si<!,-nilicance.*

In the teeth of individuals in whom the teeth are worn it is impossi-

ble to note distinctions in the relation of these teeth.

Skull.—The skull is nearly flat. The mesencephalon measures 3™™.

The length of the skull is 14""" to 14^""". The greatest width is 8'""\ and

the least width, viz., at proencephalon, is 4"'"'.t The posterior impres-

sion of the temporal muscle is barely visible. A small sagittal line is

seen over the mesencephalon, but no elevation anywhere. The proen-

cephalon is seen at the vertex and is convex on the side. The vertex ofthe

face with a linear groove which extends almost to the anterior nasal

aperture. The fronto-maxillary inflation is rudimental and confined to

the upper border of the orbit and does not involve the lachrymal region;

no tubercle is present over the foramina. The lachrymal foramen is

large and placed well in advance of the orbital foramen of the infra-

orbital canal. The inner wall of the orbit is faintly convex. The infra-

orbital canal is not defined inferiorly and the depression lies in a space

between the eminence for the third premolar. The paroccipital process

is produced as a si)ine, nearly as long as the occipital condyle, and
projects below the level of the mastoid. The coronoid process is higher

than the horizontal ramus. The masseter impression is brought well

down nearly to the lower border of the horizontal ramus. The angle

is produced, slender, and reaches slightly beyond the condyle. It is

deflected so as to lie to the outer side thereof. A minute posterior

spine is seen at the symphysis.

The following specimens exhibit some individual variations in the

skull. The brain case is markedly elevated above the face. Greatest

^yidth, 7"'"'j least width, 4""". A distinct tubercle overlies the orbital

foramina.

M. G072 X. M. The linear groove not quite reaching the anterior nasal

aperture. The temporal impressions are well defined, leaving a convex
triangle at the occiput. The upper border of the orbit is rather

trenchant, no tubercle is present.

Pedomorphic forms from Georgia, M. 4380-2 IST. M. A tubercle lies

over the orbital foramina; a linear groove reaches the anterior nasal

aperture; the sphenoidal tongue does not reacth the tympanic bone.

The turbinals exhibit the following features : The encranial surface in

all essential features 'd,s in Adelonycteris. The single ectoturbinal one-

* This little tofith ciin not he seen to advautiige iiulcs.s studit'd as a uiicrofscopic

objict. It is «>x<cedin<ily ditticult to draw. Mr. von Itcrsoii has done the hest ])os-

sihle. At my letiuest Prof. Henry F. Oshorn earefnlly examined this tooth. I hoped
that he mifj;ht rccofrnize iu it eharaeters iu conimon Avith those of the teeth to the
extinct forms of miero-manuualia; hut he assures ui»; that nothing similar to it has
been seen hy him in his speeial studies iu this group.

flu V, nitidm ciliQlabrum tho greatest width is 6""", the least width, 1""",
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third the length of the first eiidoturbinal phite. As seen from above,

the ectoturbinal is lodged in a concavity in the lateral surface of the

preceding plate. The first endoturbinal is produced as far as the first

premolar. The plate is of a pyriibrm figure as seen from above, and
presents a truncate apex. The portion in advance of the transverse

lamina is deeply concave beloM^ and overlies the maxilloturbinal. The
second endoturbinal is of a triangular figure with a rounded apex. It

appears to be lodged, when the parts are viewed superficially, on the

median surface of the endotiu-biual series. The third endoturbinal is

the smallest of the three, and is contiuous with the upper portion of the

first endoturbinal.

Notes on the sl-eleton.—Atlas Avith two depressions in front. Scapula.

Superior vertebral angle on level with base of the coracoid, the end of

which is simi)le, not tapering. Humerus with trochlea axial, epicon-

dyle small, nodular, and i)laced in front of a deep fossa. Radius much
compressed laterally. The central articular groove at proximal end

narrow but deep, the median flange semicircular and Avithout facet in

front. Proximal rudiment of ulna filiform, free ;* distal rudiment a per-

forate quadrate plate. Of the proximal ends of the metacarpal bones,

the fonrth has the least motion and presents a deeply excavated i)roxi-

mal surface; the fifth has most motion and presents a flat proximal

surface. The third is slightly deflected toward the center of the manus.

The third, fourth, and filth metacarpal bones diminish slightly in length

in the order of the bones named. Occasionally the fourth is slightly

shorter than the fifth.

Habitat.— V. gryphus appears to be an abundant sjiecies in the north-

ern and northeastern range of the United States and in the Missis-

sippi Valley as far west as the ninety-eighth degree of longitude, but

less abundant in the 31iddle and South Atlantic States. I have never

collected it near Philadelphia. According to J. B. Tyrrell it is found

in Canada east of the Rocky Mountains. The vespertilionine bats

from northwestern British America and Alaska are of this species,

modified, possibly, by breeding with northern forms of F.a/6c'.sce/*,9. At
least I can not otherwise determine them. See in this connection re-

marks, p. . Pedomorphic A'arieties straggle as far north as Hud-

son Bay. It appears to be a strictly pastoral species,! and is found

aggregated in large numbers in caves iu association with Adelonyc-

teris fuscus, N. humeralis, and V. earolhiensis. It is frequently mis-

taken for the species last named. Sometimes it is found clinging

together in clumps under the bark of decayed tree trunks.

*The study of the proximal end of the ulna must he made by dissection. The

hones as usually prepared show none of the characters. The ulna cuds "free"; that

is to say, lies as a filament among the muscles of the forearm.

tThe word "pastoral" is here used in contrast to "urbal." It is not collected in

bovisee either iu town or country, but iu trees £iud in cav^s,
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V. gryphus bears a close resemblance to V. albescens. Tlie ])ropor-

tions ill the main are the same. The thumb is of the same size in the

two forms. The difl'ereiices which obtain between the two species in

the direction of the suprahibial groove and the shape of the tragus

are perhaps as trenchant as any. The region at which the species are

collected appear to strengthen the contrasts; thus, the V. (ilbescens ot

southern California are easily distinguished from the 1". siibulatus of

New England and Canada, while the Texan examples are more diffi-

cult to determine. It is likely that the species is primarily tropical,

and in its subsequent movements to the north it underwent modifica-

tions, one variety following the western northern and great ]>lateau,

and preserving most of the jjcculiarities of the tyi)e. Another variety

follows the eastern path and ranges over the lower countries east and
north of the Mississippi Kiver, In Texas the two have scarcely vse.})-

arated. Material is wanting to prove the diflerence which may exist

between the forms between eastern and western Texas. From the

difierence in altitude between the coastwise lands of the east and the

plateau lands of the west variations in Vespertilio of the kind indi-

cated might be expected to exist.

I have not been successful in detecting secondary sexual characters

in V. {/rt/phus. Little is known of the characters of the young (/. e.,

with milk dentition) of this species. The fur of the venter is i)aler

and more yellow than in the adult. While the post<;alcaral lobe is

almost absent, the metacarpal bones are relatively short and of a uni-

form length. The antibrachial membrane is less firmly bound down
to the distal end of the forearm than is the case in the adult. The
outlines of the legs are not sharply defined.

^Jeasllremellt8.

[U. S. N. M. li:(20, IJayti.'hl, Wis.]

Millimeters.

Heail and boily (from crown of bead to l»a.se of tail) 1

Lenj^th of arm 1

Len<;tli of forearm 54

First digit:

Length of first metacarpal bone 1

Length of i)halanges 6

Second digit:

Length of wecond metacarpal bone 27

Length of first phalanx l^

Third digit:

Length of third metacarpal bone 39

Length of lir.-st ]>halanx 11

Length of Hccond phalanx 9
Fourth digit:

Length of fourth metacarpal bone 39

Length of first jihalaux 8
Length of second phalanx 7
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Measurements—Voutinueil.

Milometers.

Filth digit: 39
Lengtli of fifth metacarpal l)oue

^
Length of first phalanx

^^

Length of second phuhiux
^^

Length of head j^
Height of ear

<^

Height of tragus 12

Length of thigh jg

Length of tibia g
Length of foot 35

Length of tail

Measuremcnis from first icUliou of Monograph.

^ . From tip
Current ^j. y^g^ to
number

of ear.
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2. Vespertilio albescens CJeofl'.

VesperilUo albescens GeoiT., Aunales du Mns., 1805, viii, 204; Temniinck, Monoi;.

Maiiimifcrt's, 1840, ii,244; Peters, MI?. Akiul. ]5crliii, 18(;6, 19; Dohson, Cat. Chi-

roi). Brit. Mus., 1878, 326; Alston, Biol. Ceutrali-Aiiier., Mam., 187!M882,24.

Vespertilio hruaUiensis Spix, Siiniaruiu et Vespertilionum lirasiliensium species novae,

1823, 63, tab. xxxvi, tig. 8.

Vespertilio leiivof/aster Wiod., Beitriig. Naturgesch. Brasil., 1825, ii, 271.

Vespertilio nuJyilis Wagner, Schreb. Saiigeth., Suppl. 1844, i, 534. *

Didfinosis.—A white ring of fur across the space between the angles

of the lower jaw conspicuous in alcoholic specimens. Auricle trans-

lucent, i^liciB usually present, but do not extend to the outer margin

;

thv dorsal aborescent lines infrequently present. Tlie tip of the tragus

is never acuminate; the convex basal half often ends abruptly and is

followed by a narrower terminal portion; the basal notch is defined by
the convex portion and the external basal lobe; the external basal lobe

is not antiflexed. The face is scarcely swollen. The forearm measures

from 31i'""' to 4(5""" long. The facial clump of glands is narrowed post-

eriorly; the supralabial groove does not extend to the mouth.

V. albescens, h\ its larger phase, closely resembles V. (jry2fhi(s, from

which it can be distinguished by the shape of the tragus and the shape

of the clump of supralabial glands. When dwarfed, T^. albescens closely

resembles V. nitidiis, from which it may be distinguished by the

greater size of the thumb and foot. The membranes vary in color from

bluish translucent black to dense opaque black. The anterior surface

of the interfemoral membrane often whiter, that is to say, retains an
appearance as though it were washed over with a milky Huid.

Vespertilio albescens, as seen by reference to the original description

(see Appendix), was so named from the white color of the tips of the

hair on the under surface of the body, a style of coloration in no wise ])e

culiar. The general appearance of the pelage must have been somber,

since the fur of the back is described as black, and that of the inferior

parts obscure brown. As in the case with other original descriptions,

it would be im])ossible, without examination of the type, to distinguish

this bat from others in the fauna, and we are compelled to rely upon
personal authority. Peters (M. B. Akad. Berlin, 1860, p. 19) rehabili-

tated V. albescens, but did not give a new diagnosis. He was (;ontent

to point out the fact that V. lencogaster, Wied,, and T^. nubilis, Wagner,
were the same as this species. Peters has been followed by Dobson,
Alston, and J. A. Allen. The author last named extended its range
from South America and Guatemala to Mexico.

Vespertilio brasilicnsis, Spix, is described in terms similar to those of V.

albescens, with the marked exception tliat tlie fur of the under surface

of the 1)o<ly is black. But in a figure which acconqianies the descrip-

tion, tlie color is of the same shade as is commonly seen in V albescens.

So far as the figure is concerned, no one would hesitate h)ng in assign

* Tlio last two names are here included on the authority of Peters, who has exam-
ined the types.
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ing Spix's form to the same species as Geoffroy's. I liave examined

specimens of V. albescens in the JSI^atioual Museum which have been re-

ceived from the British Museum, and assuinablyare the same as those

iu\med by Dobson, that I am of the opinion that since in America no b.at

is known in which the fur of the under surface is black, that V. hrasUi-

ensis is the same as V. albescens.

It is important to ascertain the places of variation in this obscure

species and a few notes on individuals are herewith appended. In No.

20840, Iveeler County, Calif., collectiou of A<>ri(niltural Department, the

foot presented the extreme measurement of 10""" while the forearm was
35"'"', the length of the head and body 45"'"', and the tail 30'""'. Yet with

these dimensions the thumb was 5"'"' long only, and the ])ostcalcaral

lobe was absent. Of the phalanges of the manus those of the secoud

row were scarcely shorter than those of the iirst, the greatest dispropor-

tion being noticed in the lifth digit when the lengths were as 8"'"' to 5"'"'.

In No. 29855, Old Fort Tejon, Calif., ibid.., the individual was smaller.

The forearm was 32"'"' long, the foot 8.^"'"'. The head and body was 39"""

long, the tail 36™'", the thumb remaining the same, viz, 5"'"'. There was

no postcalcaral lobe. The differences in the relative lengths of the

digits were greater than in No. 29840, in the third digit being 10'""' to

8^""", in the fourth 8""" to 6'"'", and in the lifth 8""" to 4"'"'. In No.

27974, .$ Colorado River, Nevada, ibid., the forearm was 31i"'"' long,

the foot 8'"'", the thumb 5'"'", the head and body 38""", the tail 29""";

while the phalanges of the third and fourth were equal, in the fifth the

proportions were as Gi'""' to 4i™™.

If these proportions were constant, specific distinctions could easily

be drawn. But unfortunately they are not so, and no two individuals

will be found to conform to any diagnosis for specific characters Avhich

I have endeavored to frame. The auricle varied in detail on the outer

border, especially as to the Avidth of the first scallop and the tip. Pe-

culiarities probably obtain according to altitude, character of food,

degree of humidity in the atmosphere, etc. In No. 28972, Lone Pine,

Calif., collection of Agricultural Department, the proportion of the tail

to the body was as 32""" to 39'""', a great contrast to the foregoing phase.

In No. 315G9, San Emigdio, Calif., iMd., the membranes and ears were

black. The forearm Avas 30^""", being the greatest length of any indi-

vidual examined in the United States (one specimen from Mexico meas-

ured 41'""'). The thumb was remarkably small, being 4i'""', while the foot

was 8i'""^. The length of the body was 49"'™ and that of the tail 43""",

thus being ami)le. The phalanges were subequal <'xcepting those of the

fifth digit, where the values were as 9"™ to 6""". This variety is too large

for the type of Y. melanorhinus. It it like V. albescens in having bluish

translucent wings as in the diagnosis, but differing in the presence of

large yet delicate frame and in greater deposition of pigment. Some

of the black phases are noted as being fi)und in growths of juniper.

Is it possible tluit it is a mountain variety and that V. evotis is a phase
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of the same? Alston (Biol. Centrali-Ainer. Mam., p. 25) extends the

ranj;e of T. luci/m/u-s to lU-azil and states that a- spe(;imen in the Uiitish

Mnsenm is so labeled. According to the views expressed coneeiiiing

r. hicipiijus under the head of V. (/ryphus, the lucifugan phase is a

jx'domorphic form. It is probable therefore that 1'". (ilbcscrns has a

pcdomorjthic form which can not be distinguished from the same form

oi" the closely allied si)ecies T. f/ri/phns. I have seen no such form, how-

ever, in collections made in the United States.

In the first edition of the Monograph, p. 5(i, I assign T^. Incifugus a

distribution as f\ir south as the isthmus of Panama. I now believe

that the Neotroi>ical forms simulating T". _</n/y;//».S' ///ci/W;?/.s' are exam-

ples of i)edomorphism in V. (dhescexs. C. H. Merriam identifies V.

luclfiKius (three si)ecimens) in collections from Little Spring, at the

north foot of San Francisco Mountain, Arizona.

Var (rt).—Vespertilio albescens evotis (H. Allen).

Vespertilio evoiis H. Alien, Monog. IJats N. A., 1864; Dobson, Cat. Cliirop. Brit.

Mns., 187S, 324; J. A. Allen. Bull. Am. Mus. Nat. Hist., 1893, v, 202; Merriam,

Mammals of San Francisco Mt. Region, N. A. Fauna, No. 3, August, 1890, 46; Alston,

Biol. Central!-Amer., Mam, 1879-82, 1.

Bescription.—Head rather small ; face pointed, moderately whiskered,

sn<mt produced
j ears large, high, erect, oval, not turning outwardly,

long, subacumite, slightly diverging tragus; thumb slender; foot of

moderate size; ample interfemoral membrane; last joint of tail exsert.

The membranes are of a light brown color, tending in some to a darker

hue. Hair long and soft, plumbeous at base behind, with light brown
tips inclined to yellowish toward the head. The fur in trout is dark
maroon or l)lack at base, with whitish tii)s. The basal third of the ear

is covered with hair at base; at the base of the interfemoral membrane
behind a tuft of hair is seen. In two specimens the fur liad a darker

tinge, the tips behind being dark olive-brown, the base being black.

This variety has the largest ear of any of the American species of Ves-

pertilio.

The above description is copied (Avith the substitution of the word
"variety'' for "species'') from the first edition of the Monograph, page
•48.

Ilerein is embraced a group of forms which tind ex]n-ession in the

highlands of Montana, Washington, ('oh)rado, and xVrizona, though
sparsely tound in California.

The auricle is large, ordinarily coordinated with long, straight, slen-

«ler tragus, though this is not constant
;
posterior border of the ear not

emarginated; the membranes are almost always black; the foot is

small; the tip of tail, as a lule, is moderately exsert; i)ostcalcaral h>be

often present; pigment in the second digital interspace is occasionally

absent.
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List of specimens eortniiitiid.

I Number 1 .

Catalosu.- number, of speci-
j

Sex

.

mens. I I

49C0..

11192..
5391

.

8914.
31189.

18083.
289.W.

i-'ort Vnion, Dak
East of Colville,

Arizona •-

(^ I
Eastoii, AVash

29090.

30302-

29827

.

28934.
329.
327...

341.

Locality.
Collection.

San rranciscoMountain,
Arizona.

( )weus Lake, Californv> -
:

Invo Mountains, Caliionna. -.

San Joa.iuin Kiver. Cahtornia

Old Fort Tejon Call! . - -
.

- • -

Pab.anafrat Valley, Nevada .

.

Belmont. Calif ..-- •
Las.stn County, (alii

Lake Talioe, Nevada

r S National T^Itiseum.

Ho.
Do.

Depaitnu^nt Agriculture De-

posit, V. S. Nati.uial Museum,

r S. Natioiud Museum.
Do
Do.
Do.
Do.

California A.vademy of Science.

Do.
Do.

1 -K-f fh.. white transverse line between the angles

All of the above exhibit the whit^
™'\\„racter of V. albescens.

of the jaw, which has ^--/-^^^^^ \ ^^^^^^^^^ of the interfenioral

membrane Say descubesh
^^^^^ ^_^ ^^ 3^3^ ^^^

^\ ' ^"i:^:^ ^-i::i^^^^^^^r^^ tan ..-
5..m, the foot 8""", tibia 1 i

,
eai xu *,

,,.,melv 11™'"; tbose of

Tl.; r,Uala„.e. of tl.e ^<^^-^;:^^^::r^:^ se'coud, and

the fourth subequal, namel.
,
a. 8 '» "

j.,„. ^^^ ^,,^1 aud

those of the fifth still ''"'•>«' ;"'';''".'^'
''7t,rici-calcaral l..be. are

6i f«v the .econd. The
l'f-*^'^,^f;^X„.-uten,sely black.

absentaiidtipof ta.l notexsert. ^*'^;''" "^'
,, ,^„a the generalform

Theshapeofthoears(othertha,unle«gthamUofo.,am g^^^^^^^^

of the interfemoral n,embraue) are qu te a^ m 1^-
1/^^^ ^^ .^ „

"'t:ri;!r:rofr......ofro»sa,,Fra^^^^

„„., the united ^^^^J^:^^^^^^;^^ ,footS

.dult,thc orearm s 3, ,c. .19 | ^^^^^^ „, ,pie,oalcaral

tail 33'", head and body 34
,
t''

«

^ , j^ ,,^,^6^ r. nlheiccm

lobes, yet had exsert tad to*-"^^^ ;^„. ,„„,„ „iue in „ropor.

,,„,;,, while the other three U .ulult '^"^a'^B
^^^ ^^^^^^

i^<^^--^^^''>^'-f^'ZT:;:^:^Z^^.A U, to the tan,

Onehadpost-calcaral
^"''f/"''[''^^^'^Xinotly exsert tip, while the

one, post-calcaral li-tmct lobes a^d d.^tu^tly
1^__^ ^

_^^.^ .^

third had no lobes, yet '''*''

<''f;'t,t„i, ton, of r. alhneens.

fonnd in the same locality w.th /'";"<'
;"';'^*"[fe,;„„ ,t„,ngly hooked;

In No. 31189 t , Eastou, Wash., the thumb is
,

sa . j
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the foroanii 33""", the tibin 17A"'"', tlie foot 7'""', tlie licad and Ixxly

41"'"', and the tail IV.)""". The central incisor sti<)ii<;]y iucliiied inward,

hiteral giving the appearance of divergin.ii' incisors. Ears scarcely

emarginate, external basal h)be higlier than broad, membranes bhiek,

Sluice beneath lower jaw not white. Tliis is the tyi)ical V. erotis of

the monograph. It would certainly be a distinct valid species if the

southern forms did not show teudeucies toward V. albescens.

Var. ()))• Vespertilio albescens melanorhinus (Mciriiim).

Vtupcriilio mt'laitorhinus MiTriani, N. A. Fauna, No. 3, 1890, IG.

The following is an abridgment of the original descrii)tion of V.

melanorhinus:

(llandular prominence between eyes and nose inconspicuous; tail a

little longer than head and body, the extreme tip projecting, ears

shorter than head, shallow external emargination ; tragus long and

slender, directed forward and outward ; convex at lower two-thirds,

and then rapidly becomes narrower, aud is sinuate and slightly con-

cave on upi)er third. Thumb about half as long as the foot. Foot

medium. Interfemoral membrane furred above to a little beyond the

middle of tibia; postcalcaral lobe small but distinct; upper part uni-

form, dull golden brown, except the lips and face below and in joint of

eyes, which parts are abruptly black; under part paler, palest pos-

teriorly. Ears, face, and niem'l)ranes black; underfur everywhere

blackish, allied to T". ciliolahrum, from which it differs in having shorter

ears and longer legs and tail, as well as in color.

No. 18684, (^ , San Francisco Mountain, Arizona, forearm, 31""";

thumb, 4"'"'; foot, 0"""; head and body, 41"'"'; tail, 41"""; tip delicate,

scarcely exsert.

The following embraces a study of the type of V. melanorJiimis:

Millimeters.

First phalaux, third digit UH
Second plialaux, third digit 10^

First phalanx, fourth digit 8

Second phalanx, fourth digit 8

First phalanx, tifth dipit 8

Second phalanx, fifth digit 6

Basal, half of auricle furred. Basal, three-fourths of fur above deep

black; apical fourth, bright shiny golden brown. The interfemoral

membrane thickly furred to knees and sparsely so almost to ankles. The
proportions of basal black diminishes toward the rump, but the hair

even on the interfemoral is obscurely bicolored. Basal, three-fourths

below black; apical, fourth white with a slight mixture of a tawny
shade. The interfemoral membrane ch»thed nearly to the knee with

the same character of hair as on the neck, chest, and abdomen; but the

basal proportion of black diminishes in ])ro])ortion. Under surface of

lower jaw not white. The prepuce blackish.
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In specimen Nos. 29809 and 29810, Walker Pass, California, collection

of AgTicultnral Department, the space under the lower jaw was black;

tlie forearm measured 37""", the bead and body, 45"'"'
; the tail, 44"'"'

; the

thumb, 5""" ; the foot, 7""".

Millimeters.

First phalanx of the thir<l digit 12

Second phalanx of the third digit 12

First phalanx of the fourth digit 9J
Second phalanx of the fourth digit 9^
First phalanx of the fifth digit 8^

Second phalanx of the fifth digit 6

V. albescens mehoiorhinus is essentially the same as the melanic I'orm of

V. albescens, 'excei)tm<^ that the tips of the hair of the under surface of the

body are whiter than is the rule with this species and the tragus is more
than usually crenulated, and two of the situations are exceptionally deep

near the basal part of the outer border. That tlu^ hair is disposed to

be white on the uiuler surface of the body is suggested by the names
albescens and leuaogaster. In a bat otherwise black, this contrast of

color is striking.

Var. (c). Vespertilio albescens velifer (J. A. Allen).

Dr. J. A. Allen (Bull. Am. Mus. Nat. Hist, No. 1, p. 177, 18) has

described a species of Vespertilio from Mexico, which he believes to

unite the characters of T^. albescens and V. subulatus (= V. (jryplins). I

have examined the skins upon which this diagnosis has been made and

believe the form to be a variety of Y, albescens. The following is the

text of Dr. Allen's description

:

Vespertilio velifer, sp. nov.

Size of V. albescens, with nearly the coloration of V. nitidns and the ears of V. sub-

ulatus.

Ahove basal two-thirds of the fur blackish, passing into dark broccoli brown at

the surface; below much paler, the surface pale buffy gray. Pelage full and soft,

extending on the membranes about as in V. lucifuf/iis. Ears of medium size, similar

in general form to those of V. subulatus, but rather narrower and more attenuate at

the tip, the upper posterior third distinctly hollowed, the lower third abrubtly much
expanded; tragus long, rather narrow, fully or rather more*han half the length of

the ear, the front border nearly straight, the posterior Ijorder slightly rounded as

far as a little beyond the middle, then sloping gradually to the rather narrow, but

rounded tip, with a distinct notch opposite the anterior base.

Wings from the l>ase of the toes; calcaneum strongly developed, feet large; thumb
short, stout, with a rather thick claw ; tip of last caudal vertebra free.

Length of head and body (measurements from dry skin), 44'""'; tail, 33"""; ear,

from base of inner margin, I4"i"ij tragus, 9"'"'; forearm, 42'"">; thumb, 8"'"'; third

finger (nu'tacar])al, 38'""^; first phalanx, 13"""; second phalanx, 12"""; third phalanx,

10"'"'), 73'""'; tibia, 17"""; foot, ll'""\

Skull broad, rather short ; basilar length, 14'""' ; total length, 16'""^'
;
greatest width,

10.5"""'; lower jaw (front border to condyle), 13'"'". First upper premolar about

twice the size of the second, both ])laced on th<^ inner border of the tooth row.

Type, 2696, ad., Sta. Cruz del Valle, Guadalajara, Jalisco, September 7, 1889, Dr.

A. C. BuUer.
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Three siieciineiis, one male and two females, and six adilifional sknlls, Sta. ( 'niz

del Vallo, (Jnadalajara, Jaliaeo, Sei>tember 7 and S, IHH[).

These specimens agree very closely in size and coloraticm and in all other charao-

ters, and represent an apparently new species, ([uite different from any hertitofon; de-

scribed. Its large size readily distinguishes it from any other known Mexican or

North American species of the genus, except f. albescens Geoffroy, whicli it ajjpears

to equal in size, while differing from it almost as widely as possible in coloration,

and also greatly in the size and form of the ear and in the very differently shaped

tragus. Fortunately a Maximilian si)ecimen of T. Iiiicogastcr Wied., a species cur-

rently synonymized with V. albcscom (see Dobson, Cat. Chirop., pj). 326, 327). in the

American iluseum, enables me to make a direct comparison of V. <iJIh:scviix with the

present species.

I lijive received a bat from Mr. G. S. Miller, jr., who obtained it from

Dalyura, Cal., which answers so closely to 1". aJbe.sceii.s velifer (J. A.

Allen) as to be at least a variety of this subspecies. The free margin

of the interfenioral membrane from the calcars to the tip of the tail is

consiiicuously timbriated. The fur above is of a light tawny brown of

the same shade as is met with in many Californian specimens of Ade-

lonycteris fuHCUs. The under surface is tipped with white throughout,

after a manner precisely the same as in V. albescens. The basal parts

of the fur both above and below is intensely black.

Var. («) Vespertilio albescens afEiiis (H. Allen).

Under the name of YefiijerUlw affinis in the Monograph of 180-4 (p.

53) I describe an immature bat as follows

:

r. affinis.—Head moderate, slightly depressed; face hairy; ears rather small, inner

border convex, outer border concave. Tragus is subulate, about half as high as the

ear, straight oninternal side, diverging on the external. Lip whiskered. I?ody

robust. Feet long and slender; a few curved hairs at the base of the nails; wing
membrane, attached midway to base of toes. Interfenioral membrane rather small;

a little lobe at the termination of the calcaneum; point of tail exserted. Thumb
rather large. Wing membranes dark brown, but thin.

Fur thicker behind than before and extending a slight distance on the inter-

fenioral membrane. Color lustrous light chestnut brown above; the same color of

a lighter shade, inclining to yellowish below. The base of the fur above and below
is of a delicate fawn brown.

The dentition is the same as in V. erotis, the incisors being tlie same length, the

laterals bicuspid.

r.affi)iiii resembles .S'. georr/ianns ( Vespcrugo) in b(>ing about the sann^ size and in the

fur and membranes jiresenting the same general ai)i)earance. It differs from that

species in having tlie ear more emarginated on the outer border ; the tragus not blunt,

nor so wide proportionately ; the face more hairy and not so depressed
; the reddish hue

of the hair more decided ; the fur thicker and less wavy. The dentition differs in there

being - molars, instead of "
. V. affinis has also a narrower interfenioral ineni-

6 5

brane and a marked caicareal lobe. On the dorsum the basal third of fur chestnut
brown, apical half two thirds lighter brown. The venter basal third deep brown
(quite a different shade than that of the dorsum), while the tips are of a light gray,

verging to white. The membranes from the tarsus. The coloration and the attach-
ment of the wing membrane to the foot distinguish this variety. For the standard
which existed for species at the time it was described, warranted its being placed

under a separate heading from r, subtdatus. It is immature,
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This variation differs markedly iu coloratiou froui any bat of the

genus in the ftuina. This alone should retain the form. It holds rela-

tively the same position as the preceding variation and V. nitidus

longicrxs.

3. Vespertilio nitidus H. Allen. The Califoruiaii Bat. (Plate xiij.

VeapertUio nitidus H. Allen, Proc. Aead. Nat. Sci. Phila., 1862, 247: Monoj;-. Bats N.

A., 1864, 60; Dobson. Cat. Chirop. Brit. Mus., 1878, 318; Alston, Biol. Centrali-

Amer. Mam., 1879-1882, 24.

Vesperltlio agiJis H. Allen, Proc. Acad. Nat. Sci. Phila., 1866, 279.

Vespertilio volaiis H. Allen, Proc. Acad. Nat. Sci. Phila., 1866, 279.

Vespertilio californicus ( ?), Bachman, Journ. Acad. Nat. Sci., Phila., 1842, 280; Peale,

V. S. Explor. Exped. (Mam.), 1858, 3.

IHagnosh.—Ears much as in Y. gryphns; the tirst scalloi) equals in

length the external border and tip; the external basal lobe tends to be

higher than broad ; the outer border of the tapering tragus convex at

lower half disposed to be crenulated, the outer and inner border never

forming the sides of an isosceles triangle. Tail ample, convex on lower

margin. Tail subtriangular or obovate below the level of the ankles

and the tip exsert only in the pedomorphic forms. The first metacar-

pal bone parallel to the second.*

It is a question whether Y. californicus Bachman {vide Appendix)

should be accepted as a name for this species. 1 have concluded that

the description does not sufficiently identify it. It is simply known to

have been a Avestern bat (for the Avord californicus need not necessarily

have meant in 1842 the State of California as now restricted) having

vespertilionine features as shown in the " sharp nose" and "linear at-

tenuated tragus." The "light yellowish-brown" fur suggests that it

may be the same as T". nitidus macropus. Since the type sijecimen is

lost I have thought best not to attempt to rehabilitate this species.

Description—Dorsum light or dark chestnut brown with individual

variations of olive brown, tawny, or gray colors. The base of the hair

is of a deep black except at the rump where it is unicolored. The
sparse hair on tlie back of the interfemoral membrane usually extends

as far as the level of the feet; it is occasionally confined to the region of

the basal third of the tail. The under surface of the body is of a lighter

shade of brown than the dorsum. The gray tints gradually increase

fr(im above downward and are conspicously developed at the pubis in

some specimens. In the most marked exami^les of this tendency it

*Alstoii (Biol. Centrali-Amer., 1879-1882, 24) gives the following differential diag-

nosis between V. nitidus, V. niriricans, and V. lucifuf/us.

V. nitidus.—Ears as long as head; muzzle slender, pointed; thumb shorter than

foot, which is small ; tail wholly included iu membrane. Forearm 1". 20'". Fur red-

dish brown above; reddish gray l)eneatli.

J', nigricans.—Ears shorter than head ; muzzle obtuse ; thumb as long as foot. Fore-

.arm 1". 30'". Fur sooty rust-color.

V. lucifugus.—EsLis as long as head, Foveurm 1," 40,'" Fur olive-brown, grayish

below,





Explanation of Plate XII. ,

Fig. 1. Frout view of head of J'espertilio nitidua.
^

Fig. 2. Side view of same. 4

Fig. 3. View of tragus and inner side of auricle.

Fig. 4. Front view of liead of Vesjiertilio m-tMtt-s eratis.

Fig. 5. Side view of same. i

Fig. 6. Wing membrane of ]'eiipert\U<> nitidus.

Fig. 7. Tail and iuterfemoral membrane.

Fig. 8. The skull seen from above of same, x 2.
j

Fig. 9. The .skull and lower jaw seen from the .side of same, x 2.

Fig. 10. A variant form of skull of same, x 2.

Fig. 11. The skull of VespertUlo nitidus cdioiahrum. x 2.
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is less decided tliaii in V. (dhe-scens. The j;'i;iy color is also (|uite com-

monly seeu at the si)ace beneath the loAver jaw as far back as the oral

angles.

A scattered growth of gray hair occupies the ventral aspect of the

wing membrane at its upper half from the body to near the elbow. The
membranes are ample. The caudal series of vertebra' from the rump
to the ankle one-third the distance from the ankle to the non-exserttip.

Postcalcaral lobe as a rule well developed and supftorted by a rod de-

rived from the calcar. The length of the forearm ranges from 29'""' to

33'""'.

Variations—The variations of V. )iiti(h(s are numerous. They embrace

changes in color of the fur, ear, membranes, and the proportions of the

thumb, feet, legs, and forearm. Pedomorphic variatiou is extremely

common. Before definite conclusions can be reached as to the limita-

tions of the group elaborate study of more extensive material will be

necessary.

The species of such distinguished writers as Dr. C. Hart Merriam

and Mr. F. W. True can not be lightly put aside, and I am far from be-

lieving that the form V. ciliolabrum and V. longicrxis are not additions

to our knowledge. I place their descriptions, therefore, not in the Ap-

pendix, but in the text under Y. nifidus where they find their proper

place as subspecies or as members of groups otherwise aberrant, but

not well known.

The specimens of V. nitidus from Mexico are of a reddish color on

the dorsum. The foot, thumb, and tail as in California specimens. The
length of the forearm is 28""" to 29"""; the head is two and one-half to

three times as long as the foot; the tip of the tail is, as a rule, not exsert,

the interfemoral membrane is ample. In a specimen from Jalisco, Mex-
ico (American Museum of Natural History), the colors are everywhere

darker; so dark, indeed, that at first sight it might be taken for a dis-

tinct form. Specimens from California are of four varieties of colora-

tion on the dorsum, the chestnut, the olive, the tawny, and the gray;

and are thus arranged in the order of the frequency of the several

kinds. The tawny and gray are infrequently seen. Darker shades are

ai)t to prevail towar<l the northern range of the Pacific slope.

Oregon and British Columbia have a nitidian bat not found else-

where, viz, one in which the basal black of the hair is of a brown shade

instead of black, and is thus not in so great contrast with the coh)r of

the tip as is the case with the southern specimens. The forearm is

3L""" to 36""" long; the head one and one-half times to twice as long as

the foot; the tip of the tail is exsert, the thumb measuring from 4"'"'

to 5""".

In a series of four skins collected by Mr. C. P. Streator (Am. Mus.)
the dorsum was without the deep basal black, and in its stead an ob-

scure shade of deep fawn which passed gradually to the ash or sooty

tip. The venter was much more gray than in the southern examples.
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The foot was large, equally oDe-half the length of the head; the post-

calcaral lobe was absent. The caudal series from rump to ankle

a little less than one-half the distance from the ankle to the tip. The
length of the forearm ranged from 30""" to 33""". This variety, there-

fore, may be accepted as pedomorphic. Immature specimens from

Alaska appear to be of this variety. The color of a specimen from

Beaverton, Oregon, is dark olive-brown, quite as in Addonf/cteris fuscus

with lighter shades anteriorly. Those from British Columbia are much
darker, verging from dark gray to brown-gray.

Two specimens of V. nlyricans^ Xos. 3213 Panama and 4522 n. 1. (Mus.

Comp. Zool.), agree with the specimen from the American Museum
of Natural History in having the foot 7'""' long. These do not materially

differ from two specimens collected by Dr. Benjamin Sharp at Tobago,

West Indies, in which the external basal lobe Avas broader than high,

the fur black. I regret that the material at my disposal is not of a

character Avhich enables me to determine the precise relations obtain-

ing between T". nigricans and V. nitidns. The vespertilionine bats of

the west coast of the United States closely resemble V. ni{/ricans. I

am*not sure but that T". nitidns nuist be accepted as a geogra|)hical

variety of this S(mth American form; practically there is no difference

between the two varieties excepting tlie shape of the external basal

lobe of the ear and the color of the hair of the dorsum, which is darkish

gray to black in T^. nigricans and reddish-brown in V. nitidus.

In a melauic specimen 281).j0, collected by C. 11. Merriam, at Panaca,

Kevada, (Collection of Agricultural Department), the leg measured 12"',

the forearm 37"', the auricle ]2"', the foot 7'", and the tragus 5"', while

the post calcaral lobe was large, and the tail exsert. These proportions

are (|uite different from those of the average T". nitidus.

In the dark sienna (almost black) brown of the back and the scarcely

lighter shade of the same color of the chest and abdomen, a specimen

collected at Queen Charlotte Island, by JNlr. J. II. Keen, and kindly

sent me by Dr. C. H. Merriam, no trace of white color marked the space

between the lower jaw.

In No. 24223 i , Eosebury, Oregon (Collection of Agricultural De-

partment), the same deep brown to black colors obtain. The tragus is

semipyriform and of the height of the first scallop, which is cons[)icu-

ously convex. The interfemoral membrane below the level of the ankles

is triangular, with the tip of tail boldly exsert. The forearm is 32"',

the thumb 5'", the tibia 15"', the foot 8'", head and trunk 39'", and the

tail 32"'. The upper lateral incisor is not parallel to the central. The

external basal lobe tends to be broader than high and the space be-

neath the lower jaw, while less white than in the more southern ex-

amples, was not of the same color as the rest of the fur on the under

surface of the body.

No. 24011 Blue Creek, Washington (Collection of Agricultural De-

partment), closely resembles V. nitidus, but is of a uniform black color.

The feet and interfemoral membrane are precisely as in the species
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naraed, but the tluuiil) is larjicr and the external basal lobe a mere no-

dule.

V. agilis and V. roUois which appear to be sufficiently distinct to war-

rant placing them in varieties of V. nigricans.* V. yumanensis of the

Monograph of 1864 is undoubtedly an immature specimen of the same
species. All the varieties of V. nigricam exhibit a disposition for the

upper portion of the tragus to be crenulated; this is marked in 1'. yu-

manensis. In typical expressions V. nigricans from Brazil as well as

the varieties from Peru (also described in the doubtful T". oxyofus, Pe-

ters) exhibit creuulations; the character, however, can not be relied

upon as distinctive, since individuals of V. gryphus from eastern locali-

ties of the United States occasionally exhibit it.

SJiiill and teeth as in V. gryphus, excepting that the crenulated cin-

gulum of the maxillary lateral incisor is less well developed.

Characters of immature specimens.—The colors of immature speci-

mens, excepting the aberrant V. yuiuauensis, are more black on the

dorsum than in the adult. The tips are obscurely and irregularly

tipped with brown on the dorsum about in the same manner as the

tips are silvery in L. noetivagans. On the venter the distribution of

the gray tips is more uniform. The white color of the under parts of

the jaw (seen also in T". albescens) is absent in the immature. In an
individual 28'" long no fur was seen on the upper parts of the head
and trunk except over the neck where a patch of olive brown hair was
seen. The sides of the neck were also sparsely covered with hair of the

same color. The under parts were thinly covered with very short

whitish hair. Tlie upper third of the interfemoral membrane and all

the thighs were rather thickly covered with coarse olive-brown hair.

The tips of the fourth and fifth fingers were marked by a few minute

*Tho varieties of T. nigricans embrace all forms which I describe, I la the proceed-

ings of the Academy of Natural Science, of Philadeljihia, in 1886 (Notes on the Ves-

pertilionidai of Tropical America), containing the names of V. viundus, V. cincinnus,

V. exiguus, V. obscurus, V. exilis and T^ tenuidornalis. I now look npou these provi-

sionally described forms either as geographical or pedomorphic. The first four men-
tioned, namely, V. mitndus, V. exiguus and V. obscurus belong to the dark variety,

while V. cincinnus resembles V. nigricans from the chestnut-red tints on the dorsal

fur. V. exilis and V. teniiidorsalis again are of the V. nitidus type in the color of the

dorsal fur. A due consideration of my statements in this paper would have clearly

shown that these forms were never distinctly offered as species, but tliat they were
submitted provisionally only under their separate names. It was hoped that the

the descriptions might bo appended without confusion to the available meager diag-

noses of the South American species. My position in this nuitter has been misunder-
stood. If I had denoted these varieties by number, or any other arbitrary means, it

would have been to my mind as significant as naming them. According to the method
of the Nuttal Ornithological Club of naming geopraphical sub-species by trinomials
some of these names may get be available in studies of T". nigricans and T^. nitidus.

The likelihood that tropical species of Vesperiilio extend their range along the en-

tin; western coast makes it desirable to have exact knowledge of the South Ameri-
can forms. With the exception of 1^ albescens (which is undoubtedly distinct from
V. nigricans) I have no acquaintance with these species. T^ pohjthrix and V. oxyotua

are probably synonyms of T". nigricans.

U\—^o, 43 7
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bairs In an example measuring 32-™ the parts were marked as above

but in addition tlie entire dorsumwas uniformly covered witli short olive-

brown liair. • +•

ffahits —Our knowledge of the habits of V. nitidus and its varieties

is very scanty. As above stated I think it likely thatwhen all the facts

concerning this species and its associates are collected that it will be

found that it is very close to, if not identical with the forms now known

as V nigricans, V. eUloensis, etc. It is warrantable, therefore, under

such'an assumption to include all notes of the habits of these and of

specific descriptions of individuals which may be shown to be synony-

mous herewith.
r,- ^ ^^

Y chiloensis in an islandic variety. Bats can readdy take iiight from

the mainland to an island of greater distance than Chiloe (vide L.noc-

tivigans and Atalapha cinerea). In commenting on the habits of V. chi-

loensis Darwin says : " It is not, I believe, common, nor do the humid and

impervious forests of that island (Chiloe) appear a congemal habitation

for members of the family. It must, however, be observed that even in

Tierra del Fuego, where the climate is still less hospitable, and where

the number of insects is surprisingly small, I saw one of these animals

on the wing." The description and figure of Y. chiloensis Waterhouse

(Zool. Voy. Beagle, Mammalia, 1838, 5) answers very well (except that

it is without gray color of fur on the inferior surface of the body) to Y.

niqricans. Many specimens, which I have examined from California

and Oregon, could not be, in the main, better described and dehneated.

The dark hues of Y. chiloensis recall those of examples of Y. mtidm

which have been collected in Oregon. Is the humid character of this

portion of the coast-wise range sufiacient to account for the difference

in coloration from the Californiau varieties? It would appear to be

true. that the lighter shades of brown and gray are associated with

dry hot plains and the darker hues with forests, especially when

these cover high hills or humid mountains. Unfortunately nothing is

said upon this subject by collectors. The nature of the food, so im-

portant a factor in preserving coloration in mammals and birds, is also

never vouchsafed. While we know in a general way that the species

with its congeners are insectivorous, the kinds of insects selected is un-

known From the large numbers of immature forms (as compared with

the adult) in theMerriam collection I assume that many were obtamed

either from caves or hollow trees.

Melanic and pedomorphic forms of Y nitidus, as already remarked

are common. A careful examination of the materal recently collected

by W S Bryant in Lower California, for the Calitoruia Academy ot

Science, and by C. Hart Merriam, for the Agricultural Department, has

not resulted in bringing the confusion which exists in my mmd respecr-

iug Y. nitidus into order. In specimens collected from the btate ot

Washington to the lower part of Lower California, the same disposition

prevails, namely, to have a bat with a forearm ranging in length Irom

30- to 35'" in length; a small, delicate thumb not exceeding 3- to 3^™ lu
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Jengtli, and a long-, delicate tail and iionexseit ti^) parts, which conform

to V. nitidus (nob.), iutei'mingliug with other phases in which the

thumb is much larger viz, 4"' to 5'", the tail small and more exsert,

while the general vsize of the individual is much the same, that is to

say, not indicative of any distinctive peculiarities in size.

Meaauremenis.
Millimeters.

Head and body from crown of head to base of tail

Length of arm 6

Length of forearm 28

First digit

:

Length of first metacarpal bone 21

Length of first phalanx 1|

Second digit

:

Length of second metacarpal bone 25

Length of first phalanx 1^

Third digit

:

Length of third metacarpal bone 25

Length of first phalanx 9

Length of second phalanx 10

Fourth digit

:

Length of fourth metacarpal bone 25

Length of first phalanx 7

Length of second phalanx 6

Fifth digit

:

Length of fifth metacarpal bone 25

Length of first phalanx 6

Length of second phalanx 5

Length of head 14

Height of ear 10

Height of tragus 7

Length of thigh 12

Length of tibia 13

Length of foot 5

Length of tail 36

Measurements from first edition of monograph.

Current num-
ber.

From 't „n
tip of {Length ^™gf''

nose to I of tail, i, °\^"I^'
tail. I

5433.
5432
5446.
523..
5444.

525..
r207.
5498.
5500.
5499.
5368.

5535.
5536.
5.565.

5534.
5.537.

5405.

In.
1.8
1.8
1.6

1.7
1.3

1.7
1.7
1.6
1.7
1.6
1.6
1.5
1.6
1.5
1.6

1.4

1.5
1.6

In.
1.3
1.0
1.0
1.0

1.1
1.2
1.2
1.5
1.4

1.2
1.3
1.4
1.1
1.6
1.3
1.2
1.3
1.2

I Length
Length of long-
of tibia,

i

est fin-

ger.

In.
1.3
1.3
1.2
1.3

1.2
1.3
1.3
1.2
1.2
1.2
1.2

1.14
1.2
1.2
L3
l.li
1.2
1.2

^•^"f^j Height

thumb.'
»*«=»'•

In.
0.6
0.6
.0.6
0.6
0.5
0.6
0. fi

0.6
0.7
0.6
0.6
0.6
0.6
0. 6J
0.6
0.5i

6'

0.6i

In.
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List of upcchncns.

Cat.
No.
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suhulatus. I now believe tbeiu to be members of tbe same groui) with

the next variety {q. v.) of T'. nitidus.

Var. (b). Vespertilio nitidiis ciliolabruni (Meiriaiiij. (Plate xii.)

VespertUiocilioluhnun Merriaui, I'roc Hiol. 8oc. A\'asliiiigtt»ii, \\., 1886-'88, 1.

The following is an abridgment of tlie original descrii^tioii of V.

ciliolahrum:

Ear as long as the head; calcar occupies one-half the free margin of

the interfemoral membrane; post calcar lobe large; apici-calcaral lobe

developed; Internal basal lobe slightly rounded; outer margin auricle

sharply emarginated (concave) for about one-third of its entire length;

first scallop at first abruptly convex, then straight ; external basal lobe

(reflexed lobe) distinct. Tragus as in all western forms. Thumb very

small, considerably shorter than foot. Foot small. Half of last ver-

tebrae free.

Fur long and soft; basal portion dusky, apical portion varying from

whitish or yellowish white to isabella-brown (tawny-isabella intheNew
Mexico specimens), which in some individuals is nearly as dark as in V.

subulatHs; the colored apical portion varies in extent from less than
one-third to more than one-half the length of the hairs.

Dr. Merriam believes T^. cilUolabrum to be allied to V. nitidus. The
ear is larger and in other proportions, and in color it is distinct.

Htthitat.—Trego County, Kans., and subsequently collected in Grant
County, southwest corner of New Mexico. Mr, A. B. Baker the dis-

coverer states that it was found in bluffs or canyons near the town of

Banner and well hidden away in clefts in the chalk rocks. Others oc-

cupied abandoned swallows' nests which were inaccessible; but they

were easily dislodged by means of stones. Mr. Baker has informed
me that the locality for this subspecies no longer exists.

Measurements,
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as head and body, ample, couvex on sides; interfemoral membrane is

sparsely liaired to ankles above.

The npi)er first and second njiper premolars are invisible from with-

ont; ears furred at basal one-half; tragus witli distinct spine at upper

border of the basal notch, and crenulated near tip. In all the forms

the hair on the interfemoral membrane almost to the ankle; forearm,

30'" ; hair deep black at base ; light golden yellow to light brown above

;

white beneath.

The following list includes the specimens of this subspecies in the

collection of the Agricultural Department

:

27054 9 Yega.s VaJley, Nevada.

27055 9 Pabrnmp Valley, Nevada.

270.56 <? Colorado Eiver, Lincoln County, Nev.

27059 S Death ^'alley, California.

27060 ^ Dea^i Valley, California.

27058 ^ Death Valley, California.

27061 ^ Death Valley, California.

27051 ^ Amargosa Eiver, California.

30731 9 East Fork Keweak River, California; dark chestnut brown above,

light buff beneath.

30730 9 Ihid.

In specimen No. 2786 9 and No. 2787 S collected by E. Coues at Fort

Whipple in 1802, the outer margin of the ear scarcely concave, first

scallop not sharply defined above; external basal lobe thick, rigid,

sharply incurved. All parts of body and of membranes delicate,

facial i)roportions slender, nose pointed. Interfemoial membrane above

sparsely haired almost to ankle; post calcaral well developed ; apici

calcaral long, i^rojecting. Tail 19'" to ankle; 17'" from ankle to tip; tip

not exsert. Tail in 2780 straight to within three segments of end,

then it is abruptly flexed. In 2787 it is curved throughout as in Ves-

pertiUo generally, and the apici-calcaral not projecting; post calcarals

absent.

Here, in two examples, tlie contrast as to the lobes about the calcar

and the shape of the tail is marked. The degree of hairiness on the

upper surface of the interfemoral membrane is the same in the two

sexes. I can not distinguish this form by any valid character from a

group of specimens (five in all, 18770 to 18780, all females) in the col-

lection of the Agricultural Department, from Oracle, near Tucson, Ariz.

;

one of these, No. 18778, is taken as a basis for the following notes:

Basal lobe not thickened at free border, scarcely incurved; the post

calcaral lobe a mere hem ; the membranes are not black; the glands

on the side of the face swollen, ovate mouth cleft, not reaching the

posterior canthus; the thumb 4'" long; the foot 5'" long; the head and

trunk 38'"; the tail 35"" long, longer than body; forearm 30'".

These examples are nearly identical with skins of E. Cones from Fort

Whipple. Very light chestnut brown above, white beneath the jaw;

tragus semipyriform ; lateral incisor small and parallel to central

interfemoral membrane, milky in front. This group of individuals

exhibit characters combining those of T". albescens and V. nitidus. A
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liglitei- shade to tlio fur and a slightly smaller thnirib wonhl readily

carry them over to V. nitidus ciUolahruni.

Two examples (No. 12450, U. S. N. M., both gravid females) collected

by ]\lr. H. W. Heiishaw, near Wingate, IST. Mex., in ISI'2, presented

snch marked color phases as to suggest that if these i)rove to be con-

stant in individuals collected from this portion of the country that a

separate geographical snbs})ecies of T'. nitidus be based u[)on theni and
the somewhat similarly colored si^ecimens from the Death Valley re-

gion. The fur is long, silky, nearly white above in one specimen, and

brilliant light aureons in the second. Both specimens are quite white

beneath. Interfemoral membrane hairy above nearly to ankle, the back

of thigh and leg being covered. The general jiroportions are quite as

in the type of T". nitidus. If subsequent observation confirms such sub-

specific determination, the name T". nitidus Henshan-ii may be given it.

Mr. Heushaw was the first collector who brought this phase of vesper-

tilionine life to the attention of naturalists.

V;ir. ((). Vespertilio nitidus longicrus (True).

VesiwrtUio Iviigicriis F. W. True, Proc. U. S. Nat. Mus., 1887, (5.

The following is the original text of the description

:

Glandular prominences of the sides of the face well developed, as in T'. lucifugns,

making the muzzle appear hlunt. Ears shorter than the head; laid forward they

do not reach the nostrils by a millimeter; inner margin evenly convex from lobe to

tip; upper third of outer margin scarcely conclave, lower two-thirds rather strongly

convex. Length of the tragus slightly more than one-half the height of the ear; in-

ner margin concave, outer margin convex, crenulate; tij) rounded off.

Wings from the base of the toes; foot less than one-half the length of the head.

Tail long. Interfemoral membrane deep antero-posteriorly ; the hinder margin
straight in the posterior half. Calcaueum ending in a small rounded lobe in the

middle of the hinder margin of the interfemoral membrane; the margin between this

lobe and the foot very convex. Only the cartilaginous extremity of the tail free.

Tibia very long, excelling the head by nearly one-fourth.

The fur of the body extends on the interfemoral membrane along the tail as far as

a line joining the centers of the tibia^. The fur above uniform umber colored, or

slightly lighter at the extremities; beneath, umber in the basal three-fourths, dull

Naples yellow in the apical fourth. Membranes dull brown.
Skull with the face very short and the brain-case greatly elevated. Teeth as in

V. htcifttgus, except that the Jirst upper premolar is not crowded behind the canine.

On account of the length of the tibia I have thought it appropriate to name the

species Vespertilio lour/icrus

It is evident that it is closely allied to V. Iiicifugus, hut it is readily distinguish-

able from that species by its shorter and l>roader ears, longer tibiie, smaller feet, and
duller color.

MeaaurcmvntH of Vespertilio lonyicrus, 15623, I'ltt/et iSoiauI.

Millimeters.
Length of head and body 47.

5

Length of head 16.

Height of ear 12. 5

Lengtii of tragus 6. 5

Length of forearm 39.

Length of thumb 6.

Length of tibia 20.

Length of foot 7. 5

Length of tail 45.
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In this species of Mr. True, the short ear, with its sharply concave

outer margin, the short nonerenulate tragus, the dark color of fur on

the under surface of the body, the long tibia, with triangular shape to

the interfermoral membrane below the line of the ankles, separate this

form from other bats which have been collected in the region of the

northwest. If other examples sustain the peculiarities, V. lomjicrns

is undoubtedly a distinct species. It is likely, however, to prove to be

a variant of the eastern forms modified by migration to the north and

west. In the event of this proving to be the case, it becomes a sub-

species of Y. gryphiis. V. longicrvs, while a member of the humid coast

line ofthe west coast ofNorth America, is unlike other individuals which

have been collected from the same region. The peculiar excavation of

the outer border of the auricle and the length of the tibia have not

been repeated in other specimens.

Xote on YespertUio suhulatus, Say.*—Attempts to rehabilitate T". suh-

uJafus, so as to admit it in the group of western forms, has proved to

be as difticult as is the case for all the North American bats where the

tyjjes are unknown. This is especially true of species described in the

first half of the i)resent century. To make the admission valid it is

necessary that Say's descrix)tion vshould answer to the descriptions

of V. albescens, V. nitidus, or one of the subspecies of these forms. The

reader mustjudge for himself with what degree of justice any of the

names of the herewith defined forms, either reestablished by acquaint-

ance with types or secured by detailed descriiJtion at the hands ofaccom-

plished zoologists, should be put aside in order to restore a form which

has been imperfectly described (see p. 187) fi-om a single immature

specimen.

Geiins LASIONYCTERIS Peters.

Lastonyctiriti Peters, MB. Akad. Berlin, 18G5, 648.

Vesperidcs Coues .aud Yarrow, Wlieeler's Exped., ZoiiL, 1875.

Diagnosis.—Ears with whitish internal basal lobe; outer border and

outer basal parts with membranous flange. Tragus of i)eculiar shape,

short, blunt, with straight inner and convex outer border. Face hairy.

Wings to base of toes; no cidcaral lobe or tip; tip of tail exserted.

Foot and thumb of one length and a little less than oue-fiftli as long as

the forearm. Hair dark, plumbeous or blackish, with tips coiispicnously

dashed with gray or Avhite. Dorsal four-fifths of iiiterfemoral mem-
brane with numbers of minute Avarts arranged transversely and fur-

nished with a sparse growth of hair. The first phalanx in the third,

fourth, and fifth fingers longer than the second.
o 9 1'^

Dental formula—molars , premolars^, cauines , incisors " x "^^^ ^^ teetli.

The manal formula is as follows:
Millimeters.

First interspace 1

Second insterspace 4

Third interspace 25

Forearm 37-38

* For literature of I', suhulatiis, svep. 76.
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Previous to the date of the Mouograph of 1864, this genus had been

embraced in Vespertilio. In cousidering- it a species of 8cot(q)hilus I

made an error. The difference in the number of the molars, the two

genera, should have iulluenced me in not including the form in any of

the genera known at that time. '' The trifling difterence in the number
of the teeth does not afford a sufticient reason for considering them (the

North American Vespertilionine species) as different" (Leconte). I

was influenced by tliis opinion in not separating Lasionycteris from its

congeners. While Maj. Leconte, a leading authority in his day, was so

doubtful upon the subject of the value of the variations in the dental

formula he placed great importance on the minute changes in form of

the outer ear.

1. Lasionycteris noctivagans (Leconte). The Silvery Bat. (I'lates xiii, xiv.)

VeapertUio noctiva[/ans Lecoute, Cuv. An. Kingdom (McMurtrie's ed.), i, June, 1831,

31; Cooper, Ann. Lye, Nat. Hist. N. Y., iv, 1837, 59; De Kay, Nat. Hist. N. Y.

(Zonl.), 1842, 9, PI. I, ¥ig. 1; Wagner, Schreb. Sangeth., Siippl., v, 18c.5, 754.

Vespertilio auduhoni Harlan, Month. Amer. Jour. Geol. Nat. Hist., i, 1831, 220, PI. ii;

lb., Med. and Physical Researches, 1835, 30, PL iv.

Vespertilio pulverulcntus Temmiuck, Monog. Mam., ii, 1835, 235; Leconte, Proc.

Acad. Nat. Sci. Phila., 1855, 436; Max. zu Wied, Archiv Naturg., 1861, 192.

Scotophilus noctivagans H. Allen, Monog. N. A. Bats, 1864, 39.

Lasionycteris noctivagans Peters, MB. Akad. Berlin, 1865,648; Merriam, Mamm. Ad-
* iroudack Region, 1886.

Vesperides noctivagans Coues and Yarrow, Wheeler's Exped., Zoiil., 1875.

Vesperugo noctivagans Dobson, Cat. Chirop. Brit. Mus., 1878, 238.

Description—Ear oval. Internal basal lobe of dull yellow color which
contrasts with the dark brown of the rest of the auricle. The free pro-

jecting lobe rather larger than in other species of the group. The
lobe ends abruptly on the inner border, which is directed in an
oblique straight line upward and backward to a blunt tip which is in the

long axis of the auricle and is not directed backward. Tlie upper part

of the outer border is straight and bears a d<']icate fold which is turned

back against the posterior surface of the auricle. Tlie lower part is

convex, also bears a delicate reverted fold, and is separated from the
upper by a small notch. The external basal ridge does not reach the

border of the auricle. It is irregular and bears two tubercles, between
which lies a well-defined pocket. The external basal lobe is membranous
and bears upon its inner surface a small nodule which is lionKdogous to

th(^ reverted portion in AdeJonyelcris fuscus. The exteinal basal lobe
ends on a post rictal wart.

Thus the ear has a membranous expansion of variable width on the
posterior border from the tip to the angle of the mouth.
Tragus short and blunt, straight on the inner border, slightly deflected

outward at the outer border lor a short distance, and is thence abruptly
convex, to be gradually inclined inward at the pedicle. The outer sur-

face of tragus is concave and snggests in a general way the plan in

Emballonura. Glandular masses on side of snout cofJispicuous; they
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appear to advantage against the depression in the face directly back of

tliem. Snont is broad, scarcely emarginate. Width between nostrils

greater than distance from mouth to top of snout. Upper lip slightly

pendulous at the side. Mental x>late well defined inferiorly. Dobson

states that the inner margin of the tragus appears to be in the angle

between the free projection of the internal basal lobe and the conch.

This must be an individual variation or an error of observation.

Dorsum fur long and silky, of a dark brown, black at the basal two-

thirds or four-fifths, the apical portion becoming abruptly gray or white.

The head and neck almost entirely brown-black, the silvery appear-

ance not being sufficient to give character to the region. Occasionally

the hair of the face, both above and at the sides, will be of the dominant

color, while the crown and nape will be of the same character as the

body.

Below the fur is of the general character of the dorsum, but slightly

shorter. The postmental region nearly naked, the rest of the neck

scarcely silvery, as on the dorsum of face.

The prebrachium with distinct tendon of occipito-pollical muscle.

Three conspicious intercostal lines are discerned.

The coraco brachialis fascicles rises high up near the axilla. The

triceps fascicle system with vertical oblique and horizontal lines dis-

cernible. None of the terminal lines of the foregoing, reach the free

margin of the wing-membrane. 'No vertical lines apart from the fore-

going are discernible. The obliquetibial line arises from near ankle and

extends as far as the intercosto-humeral at the elbow.

A delicate forked line extends downward and somad from the lower

part of muscle mass at the proximal end of the fifth metacarpal bone.

The fourth interspace exhibits the predigital nerve appearing in a

well-defined elevated fold of membrane at the side of the nuiscle-mass

just named. The line forms a curve and extends about one-half way
down the shaft of the fifth metacarpal bone, when it is lost along the

line of the shaft. The main branch of the nerve arises from the middle

of the curve and passes downward and forward, but does not extend

beyond the middle of the interspace, nor quite to its free border. The
postdigital nerve arises high in the interspace, apparently from the

palm, approaches the fourth metacarpal bone at its proximal end, but

soon leaves it and is distributed to the anterior half of the interspace.

The third interspace shows a delicate line from the first interphalan-

geal joint of the fourth finger and a second longer oiie from the meta-

carpophalangeal joint of the third finger.

The interfemoral membrane shows the oblique line (above) as a caud-

otibial, since it arises from the side of first caudal vertebra. The trans-

verse lines on the interfemora membrane are regularly disposed and

marked with minute pilose warts.

The terminal phalanges much the same as in Atalapha. The parts

are all delicate; the terminal phalanx of the third digit is sigmoid aud





Explanation of Plate XIII.

Fig. 1. Frout view of hfad of Las'wnyctcrh noctlragaiis.

Fig. 2. Side view of same.

Fig. 3. View of tragus and inner surface of auricle.

Fig. 4. Wing membrane.

Fig. 5. Tail and interfemoral membrane.

Fig. 6. The skull seen from above, x 2.

Fig. 7. The slvull and lower .jaw seen from the side, x 2.

1
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less rigid tluiu in auy species examined. The tip of the terminal pha-

lanx of the fourth digit is minutely lobed and free.

The dorsum of the interfemoral membrane sparsely covered with

silvery tipj)ed hair for four-fifths of its extent; thetibise are involved.

The wing' membranes are attached to the base of the toes. The fifth

metacarpal bone is shorter than the third and fourth, which are of the

same length. No raised lines are present in the radio-metacarpal angle

or about the muscle-mass at the base of the fifth digit. A delicate

raised line is seen on the dorsum of the j)rebrachium. The prebrachium

ends at the distal third of the forearm. The distance from the end of

the fifth metacarpal bone and the olecranon (the manus being closed)

equals one-seventh of the length of the forearm. (In A. funcus this

distance equals one-ninth the length of forearm.) The fourth and
fifth metacarpal bones lie well palmed of the third. (In A. fuscus they

are on the same line.) In repose the first pluilanx of the third digit is

nearly in the same line with the third metacarpal bone, as in N'octilio

and Minioptcris. The second phalanx of the same digit is straight.

In a specimen from Beaverton, Oregon, sent me for examination by
Mr. G. S. Miller, jr., Cambridge, Mass., the tip of the calcaral spur is

distinctly lobed and the foot is exactly one-fifth the length of tha fore-

arm. The membranes and hair are black.

Variations.—Variation is slight in coloration, notwithstanding the

extended range of the species and the great numbers found in certain

localities. Leconte describes " entirely black " examples ; these I have
never seen. Occasionally the dorsum, where the hair of tlie side of the

body ends and that on the membrane begins, is marked by a conspicu-

ous line of hair having long white tips. The basal black or brown does

not always abruptly end in the tip, but an obscure, rusty-black shade
intervenes. I have not met with any varieties with furred thumb.
The shafts of the hair in front may be plumbeous instead of brown
black. The edges of the lips, as well as the internal basal lobe, are

sometimes white. Very rarely the tip of the tragus is pointed instead

of blunt. The external basal lobe may extend across the postrictal

wart to the mouth. The lobe is very rarely revolute in any degree.

A specimen from Healdsburg, Cal. (Oal. Acad, of Science), appeared

to be somewhat darker, both in fur and membrane, but in essential

particulars it was similar to Eastern forms.

Slull.—There is no trace of a crest at the sagitta; temporal ridges

are absent; the mesencephalon equals one-fourth the greatest lengtli

of the cranium; the eminence for the i^roencephalon minute and bears

two foramina which are near each other ; the vertex of the face with a
low nasal eminence for the anterior one-third of the entire region ; the

posterior two-thirds is concave; the maxilhe arci deeply concave on
either side of the nasal eminence.

The fronto-maxillary region is produced laterally into a trenchant

ridge which causes the inner wall of the orbit to appear concave. The
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infraorbital foramen is small and near the orbit. In the orbit the

corresponding foramen is large and without concavity about it. A line

produced from the upper margin of the anterior nasal aperture inter-

sects the dental arcli directly back of the canine tooth. The upper bor-

der of the zygomatic arch elevated. The paroccipital process is i)ro-

duced, but does not reach the level of the lower bor«ler of the occii)ital

condyle; it is longer than the mastoid. The region between it and the

mastoid is slightly inflated with a shallow incision inferiorly; it equals

one-ninth of the greatest length of the skull. The tympanic bone is not

complete above, the head of the malleus, as iu A. fuscus, appearing in

the interval and without an anterior basal process.

A small post maxillary process is present. Basioccipital without lat-

eral concave depression. The sphenoidal tongue is conspicous, conceal-

ing the cochlea at the anterior half The posterior palatal spine is well

developed ; the vomer is reeedant. The height of coronoid process above
level of the condyle is less than the width of the horizontal ramus.
The interval between angle and condyle is rectangular. The sym-

l)hysis yields a small posterior process which ends opposite the second

premolar.

Examination of the interior of the nose shows that the septotur-

biiial space extends a little in advance of the septal line. There is but a

single opening for the ectoturbinal. The main plate is marked by a

relativelj^ small opening, behind which extends a row of three small

foramina. On the nasal surface the endoturbinal series is inflated,

and does not exhibit the lateral concavity seen in other Vesper-

tilioiudte. It is directed downward and forward. The first endo-

turbinal is as in A. fiiscus. It reaches a i)oint as far as the canine

tooth, is slightly depressed above, and presents a uniformly sloj^ing sur-

face laterally. Its lower edge forms the lower border of the median
surface. The second endoturbinal is of uniform width, longer than
high, and equal in length to the free i)ortion of the first endoturbinal.

The third endoturbinal is smaller than the preceding.

Maxillary teeth.—'The median of the maxillary incisors is bifid on

the cutting edge, and so placed as to be obliquely lodged in the jaw,

the inner of the bifid points being directed outward. The lateral incisor

with a conical outer (labial) surface and a trenchant flange of nearly

the same length as the median aspect of the palatal surface. These

two parts are iu exact anteroposterior position to each other, thus

being in contrast with the oblique jjosition of the parts in the case of

the central tooth. The canine is concave on the palatal surface, the

trenchant border being in the line of the tooth axis; the labial sur-

face posteriorly is concave. The first premolar is very small, but edged

in the space between the outer and inner angles of the interval between

the canine and second premolar; the second i^remolar scarcely longer

than first molar with a sharp spine-like protoeone and low rounded heel;

the first and second molars with posterior commissure of the protoeone
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absent; tlie anterior V nearly of the same size as the second; the heel is

rudiniental, the apex is seen as on the posterior jjart of the cusp of the

heel in fig". In the third molar the posterior commissure of the protocone

is entire and adjuts against the palatal end of the anterior limb of the

second V, the second limb being absent.

Mandibular iveth.—The first incisor presents a trifid cutting edge and

is more inclined than the others from within outward, thus permitting

much of the base to be seen when the tooth is viewed from above. The
second and third teeth gradually increase in thickness, the last named
having a distinct nodosity back of, but on the same level with, the trifid

cutting edge. Tlie canine is concave on its posterior border, and pre-

sents an unusually broad cingulum. Of the three premolars the first

is slightly larger than the second, the third is largest of the series, and
is trihedral. All are surrounded by complete cingula. The molars are

quite as in Vespertilio distinguished by possessing high acute tips.* A
minute cusp out lines the posterior border of each molar at the lingual

base of the heel. In the first and second tooth the heel is larger than

the V, and projects farther on the buccal side and is without a trace of

a commissure. The third molar differs from the same tooth in any of the

genera of the group in the triangular form of the heel, but is a little

smaller than the corresponding part in the first and second molar. It

also is without a commissure.

Notes on the sl-eleton.—Coracoid process of scapula, with base broader

than the apex, which is obscurely bifid. The inferior border of tlie

innominate bone at the ischium and pubis produced. The thyroid fora-

men is subrotund. Eibs, eleven in number. Ulna as in A. fuscus.

Palatal ruga?, seven.

Bemarlcs on sex.—No secondary sexual characters have been detected.

Females are much more numerous than males in the Adirondacks.

(Merriam, 1. c.) Out of eighty-five caught in one locality, but one was a

male. In collections the males are less commonly seen than the females.

I have examined ten males and fifteen females. The penis is whitish,

long, subcylindroid—prepuce not expanded.

Habitat.—I)istributed throughout the United States. It would ap-

pear from specimens in museums to be much less common toward tlie

Western range than in the East. At the date of the publication of the

monograydi it had not been found in the Rocky Mountains or in

California. According to J. B. Tyrrell (^lam. of Canada, 1888), L.

noctivagans is found as far north as Hudson Bay.

Habits.—0. Hart Merriam (/. c.) has given close attention to the

habits of the silvery bat. In his work on the Mammals of tlie Adiron-

dack Region, this writer states that L. noctivagans is the most common
bat in that section. In one locality, out of seventy species secured

sixty-three were of this species. It is the earliest sj^ecies to appear,

and is especially fond of water ways and the borders of hard-wood

'These are often worn oft'iu the fuHt ami second molars in old iudividnals.
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groves. The young were found to be more "beautiful " than the adults

and alone to possess perfect silvery tips to the hairs. This tiict is not

borne out by my examinations. I have found less difterence in the

color of the young and adult than in other species, and between the

half-grown aiid the adult forms I have observed none of the contrasts

which are so noteworthy in A.fuscus.

Mr. Merriam states that this bat has been known after being wounded

and falling into the water to swim powerfully and swiftly against a

strong current to the shore. This is an interesting tact. Mere flutter-

ing of the wings of a wounded animal could not so direct the animal.

It nuist be that a coordinated act (presumably in imitation of the act

of flight) propelled the animal through the water.

Meaauremente.

TT « -w M * Collection

^•^:.-i:, • ofG.S.Mil-

Head and body (from crown of head to base of tail)

.

Length of arm
Length of forearm ;

First digit

:

Length of first metacarpal bone
Length of phalanges

Second digit:

Length of second matacarpal bone

Length of lirst phalanx
Third digit:

Length of third metacarpal bone^.

Length of first phalanx
Length of second phalanx

Fourth digit

:

, ^
Lengt h of fourth metacarpal bone

Length of first phalanx
Length of second phalanx

Fifth digit

:

Length of fifth metacarpal bone

Length of first phalanx
Length of second phalanx

Length of head
Height of ear
Height of tragus
Length of thigh
Length of tibia

Length of foot

Length of tailt •

5291.

St. Louis,
Mo.

37

2.34

38

33
13

6

34

12
6

31J
7

4

17

9

ler, 1000.

Beaverton,
Oregon.

38
23

364

2

35
4

35
14

104

35
14
7

33
10
5

me[lifl^rence"?n some of the measurements of the two examples is due to the immaturity of

specimen No. 5291.

Measurements from first edition of Monograph.

Current number.
?^"°J. T ! Length Length
tip of ILength ^ff^\ J
nosetoioftail. ^^^ ^n,ia.
tail. 1

3328
4729
746
74

2231

1785

In.
2.6
2.9
2.5
2.3

'"2.6

2.2

In.
1.6
1.5

1.5

In.
1.7
1.6
1.7
1.6

Length
of

longest
finger.

In.
0.6
0.6
0.6
0.6

"
o.'e

0.7

I-enf^
! Height ^«^f*

thumb.

;

In.
2.9
2.9
2.9
2.9

2.7

In.
I

0.3 I

0.3
0.3
0.3

j

"6.3
I

0.4

tragus.

In.
0.6
0.6
0.6
O.C4

"o.'e
'

0.54

In.
0.2
0.24
0.24
0.3

"6.3"

0.24

Nature
of SIMJCi-

Ex-

In.
12.0
12.0

Dry.
Do.
Do.
Do.
Do.
Do.
Do.
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up by Latreille and described. The Vesperus of K. & B, is, therefore,
untenable. Vesperus is valid only in Latreille, 1829 (Coleoptera, Ceram-
bycidse). Acting upon the information herein conveyed, I have proposed
[1. c.) to change the name of Vespcnis as applied to a genus of Chirop-
tera to Adelonycteris,

1. Adelonycteris fuscus (Palisot de Bcauvois), The Brown Bat. (Plates xv, xvi
XVII.)

Vespertilio fuscus Palisot <le Beauv., Cat. Peale's Mns., 1796, 14; Leconte, Proc. Acad.
Nat. Sci. Phila., 1855, 437.

Vespertilio caroliuensis Temniinck, Monog. Mam., ii, 1835, 237; Harlan, Fauna
Amer., 1825, 9; Godman, Amer. Nat. Hist., 1826, 67; Leconte, Cuv. An. King.,
(McMurtrie's ed) i, 1831, 431; Harlan, Month. Amer. Jonr. Geol. and Nat. Sci.,
I, 1831, 218; lb., Med. and Phys. Researches, 1831, 28; Cooper, Ann. Lye. Nat.
Hist., N. Y., IV, 1837, 60; DeKay, Nat. Hist. N. Y., Zool., 1842, 10, PI. II, f. 1.;

Leconte, Proc. Acad. Nat. Sci. Phila., 1855, 434; Wagner, Schreb. Siiugeth.'
Suppl., V, 1855, 753.

Vespertilio arcuatus Say, Long's Exped. Rocky Mts., 1823, 167.

Vespertilio phaiops Raf. Amer. Month. Mag., 1818, 445 {not Temm. Monog. Mam., ii,

18.35, 234); Leconte, Proc. Acad. Nat. Sci. Phila., 1855, 437; Wagner, Schreb.
Siiugeth., Snppl., v, 1855, 7.56.

Vespertilio ursinus Teinminck. Monog. Mam., ii, 1835 ,234; Wagner, Schreb. Siiugeth.,
V. 1855, 7-56; Max. zu Wied, Archiv Naturg., 1861, 190.

Vespertilio {/rijphus Wagnet, Schreb. Siiugeth., v, 1855, 749.

Vespertilio caroli Leconte {not Temm.), Proc. Acad. Nat. Sci. Phila., 1855, 437.
Scotophilus (jrceni Gray, Cat. Mam. Brit. Mus., 1842.*

Scotophihis fuscus H. Allen, Monog. N. A. Bats, 1864, 31; J. A. Allen, Bull. Mus.
Comp. Zoiil., 1869, 208.

Vesperus serotinus var. fuscus, Dobson, Cat. Chirop. Brit. Mus., 1878, 193.

Vesperus serotinus Alston., Biolog. Centrali-Amer., Mam., 1879-82, 20.

Vesperus serotinus fuscus Merriam, Mammals of Adirondack Region, 1886, 184.

Di«/7»o,s?.s.—Scallops of auricle disposed to be revolute. Chin plate
obscurely defined or triangular. Upper lip not defined—continuous
with muzzle. Tragus blunt—outer border slightly convex. Tlie me-
dian incisor bifid greatly larger than lateral coracoid. The process
with small anterior spine froni free end; not deflected posteriorly, but
descends parallel to glenoid cavity. Dorsum of face naked; lips not
whiskered.

DeHcripUon.—Ears erect, but incline outward; the tip can be made to

reach a point half way between the angle of the mouth and the snout.
The general slope of the ear is elliptical, with the blunt tip turned
slightly backward. The internal basal lobe broad rounded, but does not
project back of the internal ridge ; the anterior border of the ear convex,
posterior emarginate and joins the region of the external ridge abruptly
by a moderate first scallop, which is sometimes revolute. The external
basal lobe is longer than high involute, scarcely elevated posteriorly,

slightly oblique to the border of the auricle and thicker on free border
than elsewhere. The second scallop occupies a triangular space and

*J. A. Allen believes that Eptesicu9 melanopm Raf., belongs to this synonomy,
(See Appendix.)





Explanation of Plate XV.

Fig. 1. Front view of head oH Adelonycteris fmcm.
Fig. 2. Side view of same.

Fig. 3. View of tragus and inner side of auricle.

Fig. 4. Wing membrane.
Fig. 5. Tail and interfemoral membrane.
Fig. 6. Skull seen from above. x2.

FtG. 7. Skull and lower jaw seen from the side, x 2.

Figs. 8-10. Maxillarv incisors, x 16.



U. S. NATIONAL MUSEUM BULLETIN 43, PL. XV

lO

Adelonycteris fuscus.



n



A MONOGRAPH OF THE BATS OF NORTH AMERICA. 113

extends well upon the lobe. The tragus is straight or slightly concave
on the inner border and convex on the outer; the tip is blunt. The
external basal lobe is rounded, turned slightly forward; the notch
above it is narrow but shari)Iy defined. A conspicuous postrictal wart
is present. The lips are fleshy and furnished above with a sparse row
of coarse hair. Other than a few coarse hairs the face is naked. The
snout is blunt, with scarcely any eniargination between the palmate
nostrils. The mental plate small, triangular, and obscurely defined.

The postmeutal wart is commonly present.

The hair above is dark brown, or tawny, nearly black at the basal

half with dark brown (olive) to lustrous isabella-brown tips. Below
the colors are lighter, the general color being gray, pallid, or yellow
brown. The tips of the hair on the surface last named varies greatly
in tint among specimens of the same geographical range or locality.

I have seen many fawn-colored individuals from the North Atlantic
coast. In the neighborhood of Philadelphia specimens occur with
fawn-colored tips, though the rule is for the color to be as above de-

scribed. In the Western forms the tips may be obscure light buff.*

The hair extends on the membranes above from the proximal half

of the humerus along the the side of the body to the ])roximal half of
the femur. With the exception of a. small portion of tlie prebrachium
as it joins the neck the wing membranes are naked, as is also the space
between the caudal vertebra? and the thigh. Beneath, the hair, as is

the rule in Chiroptera, covers a large surface. A sparse growth reaches
from the body to a point midway to or quite to the elbow, and, by a
well-defined hem, from the middle of the humerus to the middle of the
femur. The upper fourth of the interfemoral membrane is slightly

furred.

In 11217, adult, from Brazos, Tex., the membranes are of a brown
color, the basal parts of the hair on the dorsum are light brown, while
the tips are of scarcely any different shade. In the venter the hair is

likewise light brown at basal half, but the remaining portion of the
hair is much paler. The ears and dentition are the same as in other of
the species.

In 5335, adult, from Carson V'alley, Nevada, the colors are much the
same as in the example last named, except that the membranes are
much darker.

In 12098, adult, from Santa Barbara, Cal., the external basal lobe,

without incuived upper border hem, extends upwards nearly as far as
the tip and completely concealing the external emargination; three
conspicuous transverse lines on the inside of the auricle. The colora-

tion is not distinct, being quite the same as in the average example.

* "A fusciis presents a wide range of apparently individual variation in eolor.
Specimens from a single locality taken at the same season vary fron a light-yellowish
or golden tint to a deep 8e])ia brown." (J. A. Alh'n, Bull. Am. Mus. Nat. Hist., Ill,
1G9, 1<S90.)

441—No. 43 8
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But it may be said that the Oaliforuiau specimens do not as a rule,

differ from the Eastern ones. I have „,any examples m good conrt^ou

from Mr. H. A.Ward's collection, and find tliem ni no way atypical.

t"; immature examples are often ,nore white at the t,ps ban are

the adults, and in one specin.eu from Williamstown, Mass. U. b. JN.

51 CisW), is almost an albino. Other things remamn,g the san.e

tLnresence of the long, whitish tips to the hair prepare the student

the "that the sp'edmen is not luUy grown. The varymg degrees

n which the pale shades of the tips of the hair are met in adults depend

m™^ the extent to which the colors of the young an.nn.l are retan>ed

^Uthough pertaining to forms beyond the limits prescribed m tlis

essay the following notes may be of interest. Mr. J. A. Allen (Bnll.

im M„" Nat. Hist. Ill, No. l«i), IStlO). describes a speo.men Irom

»";««, which is one-third the size of the .1 . /«.«« of the United S ates,

and has delicate membranes and c-^-id is siimta m col . i -In Xo.
nnrl hiis delicate memDraiies a-uu utiio .ii^v.. x^ ^^ -

, ., ,

8185 U s1r M., from Cuba, the colors are of an almost golden brown

'above the basal darker colors. In all other resperts the specmei^.s

like those from which the general description is drawn up. in .No.

13215, dult, from Mirador, Mexico, the shades of basal brown on the

dorsu'm are ;f a very dark brown, while the tips are7™ 1;'- ^
^.^^

the venter of chest and abdomen the ha,r is ,,i lonr obscurely d a. en

ti-ited shades of dark brown and gray, the tips being gray. The ha,

;^ the neck is of two shades only, the basal two-tbirds being light

hinwii imd tlie tips beiu^- conspicuou.sly Avlute gray.

n f "h ^ecincns collected in Philadelphia a sparse growth of

hair wis found on the ventral surface of the endopatagium, extending

nlono- the arm and tbrearm to uear the wrist.

l":,, '«,«r-A small, oblique band is found at the muscle mass near

nrSe dof the ftf h metacarpal bone on the mesopatagnim, and

one o he ourth interspace. The intercostal lines five rn numbe .

The ™^t.ligital line, as a lule, appears as one of two terminal branches,

which attorn a ..mrnou trunk in the angle formed by the approxi-

;', on M- the, fourth and iiftli metacarpal bones. The Inie ma^ in some

instances, approach the fourth metacarpal an,l "'
«""^"^''J?" ' "

™
lue arrangement resembles that of Vc.pcm,o carolmam.. ^'OPI^'I^^

ifal neive shows the line from the mu.scle mass scarcely elevated. The

'^^^Sphalanx of the thu-d linger slender, .id e.-l^^ --thirds the

length of the second. That of the fourth digit is L"l^- P'-

The iitth Phalanx is minute, a conspicuous accessory cart age lies

soniad to ittd projects slightly beyond *>.«

f-^^-; , ^.^Id
™t„..ium A rounded callosity is seen at the ball of the tliumo anu

^Ut of ankle. The tibial line does not reach the free margin

of the endopatagium as it does in Vespertdw.

In the vouiK' and depilated adults a raised skin fold lies on the sicic

of f^iet k ,1 line with the prebrachinm. It is defined by the occipiU.

pollieal muscle. The occipito-pollical receives no accession from the





Explanation of Plate XVI. *-^

is arched and tlie tip touches the -vouu.l.
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Adelonycteris fuscus.
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pectoi'Jilis. The lirst three Joints of tlie tail are (lis})]aye(l veiitard;

the remaiuiiig' Joints are displayed dorsad. The third nietacar])a], with

membrane palmad concealing contour at the proximal third. The
fourth metacarpal is crossed obliipiely by several nerves from the third,

to the fourth interspaces.

Variafions.—The second scallop of the auricle may extend up a little

beyond the external basal ridge along the outer border, or it may be

divided into two parts by a notch at the ridge, and that portion of the

hem above the notch be revolute backward and reach tiie curve of the

tip, thus obliterating the emarginatiou. This was well seen in an old

individual in the National Museum, collected by Mr. Henshaw in the

Northwest territory. The external basal lobe may not have an involute

border. The tragus may be scarcely at all convex on the outer border

and nearly the same width throughout. Tlie margin of the interfemo-

ral membrane Joins the tail at the Joint between the terminal and the

adjoining vertebra instead of half along the last segment which is the

rule. The lobe at the end of the calcar is often absent, while the

post-calcaral lobe itself is rarely so. The tip of the tail in one imma-

ture specimen from Panama (3214 Cam.) was not exsert.

For variations in lengths of the metacarpal bones, see measurements.

The following notes have been taken from a number of examples col-

lected in California. The tragus is coarsely crenulate on the outer

border. The first scallop is markedly ccmvex. The second scallop is

Avide and conceals the posterior third of the external basal lobe, but

does not extend far up on the first scallop. The fleshy tip to the tail

occupies the greater part of the exsert portion. The face, ear, and
membranes are black.

In three specimens the manal formula is subject to variations. It is

as follows :

mm. mm. mm.
Secoud interspace 2 1+ 2

Third iuterspace 1 84^ 11 13

Fourtli interspace 31 35 30

Forearm 44 42 44

Slcull.—The sagittal temporal crest is well developed over the me.

sencephalon ; of equal height with the occipital crest, the two forming

a conspicuous elevation at the back of the skull. The region of the

mesencephalon equals three and one-half times the length of the skull.

The region of the proeucephalon is flat and retains one foramen. The
vertex of the face with a low nasal eminence for the anterior half. The
posterior half is depressed, and is continuous with the anterior two-

thirds of the sagitta. A shallow fossa is seen on the maxilla at the

side of the nasal eminence. The frontomaxillary region is moderately
inflated. A distinct projecting lamina overlies the lachrymal bone.
The inner wall of the orbit is nearly flat, while its upper border is in-

flated. The infra-orbital foranuMi is large, subcoidate, and defined

inferiorly. The depression in the region of the foramen extends be-
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yond the region of the roots of the third premolar in a manner miieli

ihe same as in T^ hesperus. A distinct lachrymal cana m the orbit i.

seen, but no concavity lies aboveit. The line produced ^^ownward from

the upper border of the anterior nasal aperture intersects the dental

arch directly back of the canine tooth. The paroccipital process alnn.st

reaches the level of the lower border of the occipital condye. The

region between the paroccipital process and the mastoid is not elevated;

it\^etains a deep incision iuferiorly, and equals one-seventh of the

P-reatest length of the skull.

The space between the swelling over the roots ot the upper mcisors

and canine is without groove. (See A. serotinus^ The upper border of

the anterior nasal aperture is rounded. {See A. serotmns.)

There is no post-maxillary process. The tympanic bone with a sma 1

anteriorly produced process on the base. The anterior palatal notch

reaches to a line intersecting the middle ot the canine tooth. The

heioht of the coronoid process above the level of the condyle greater

than the width of the horizontal ramus. The interval between tlie

ano-le and the condyle is semicircular. The impression for the masseter

muscle is deep, and sharply defined interiorly. Angle on line with the

outer third of condyle, and is therefore scarcely deflected.

In»er ear -Superior semicircular canal, free; the external, scarcely

free; a small opening is seen in the bone almost occupying loop. A

small portion of the cochlea is exposed on the side of tae skull, just

below the union of the occipital with the squamosal.

The openings of the septoturbinal space are confined to a large fora-

men, placed just in advance of the nonperforate space. Kear to the

septum, at the anterior portion of the space, is seen a group of foramina

advancing well to the front. Directly opposite the beginning of this

series to the lateral side,is the group of foramina for the first endotur-

binal plate, while in front of the latter lie two foramina for the single

ectoturbinal plate. The arrangement is the same in T esperugo The

ectoturbinal is as in NoctnUnia nocUda, with the exception that it is

deflected a little more outward. The first endoturbinal is acuminate,

with a uniformly sloping border. On the medium service the plate is

not visible below the second and third plates. The second plate is as

in N.noctula. The third is longer than wide.
,., ^ ^

Maxillary teeth.-The maxillary central incisor long, chisel-shaped,

slightly inclined medianly in young and young adults, but to a less de-

gree than in A. .erofm».; bifid on the cutting edge, the outer nodule

being larger. The cingulum narrow, uniform, entire. The lateral in-

cisoirudimental, conical, cingulumbroad,uniform,entireThemcisors

exhibit considerable variation. Some of these are exhibited in accom-

T^anvino- figures. (PL xv tigs.8-10.) The modifications consistm propor-

tion of dngulum to length of crown in the size of the small cusp on the

cutting surface of the central tooth, and in the size and degree of concav-

ity on the outer border of the lateral tooth. In one example (specimen
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1. Maxillary teeth of Adelonycteris fuscus. x
2. Mandibular teeth of same, x 8.
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without locality) the central incisor was not biM. Canine with a nar-

row posterior concave service; it is deflected a little outward so as to

I)erinit the flange between it and the palatal surface to lie in the axis

of the tooth row. The palatal surface remarkable for a narrow column-

like longitudinal ridge at the flange deliuing the surfa(;e anteriorly.

The single premolar not distinctive; it lies in contact with the canine;

in this regard it differs from the arrangement in A. velatus, where an

interval is defined. The first molar with the first V-shaped figure is

much smaller than the second; the protocone exhibits an occasional

crenulated appearance posteriorly. In the second molar the V's are

equal. In the third molar the protocone is simple entire, the heel ab-

sent; in this tooth the posterior limb of the first V equals one-half the

length of the anterior, while the second V is represented only by the

initial half of the anterior limb.

Mandibidar teeth.—lucisors equal, crowded, all possessing trifld cut-

ting edges, the third being slightly thickened, and in some individuals

the trifid figure obscure. Canine with deep, broad, concave posterior

surface, small lingual surface— the two being separated by a laminate

flange; a prominent posterior cusp lies on the lingual side. The first

premolar is smaller than the second, and is wedged in by the basal

cusps of the canine and the premolar. The molars quite as in VespertUio,

i. e., with sharply acute cusps, especially prominent hypoconid, and
small cuspule in posterior borders.

Notes on the skeleton.—The coracoid process of scapula, with a small

anterior spine from the free end—none from the posterior. The ex-

ternal tuberosity of humerus slightly higher than the internal trochlear

spine; small nodular, and looks directly backward. The oblique keel

on articular surface wider than the grooves. The outer groove is much
the narrower and confined to anterior and axial parts, i. e., is absent

posteriorly. The articular surface one-third wider internally than ex-

ternally. The proximal rudiment of ulna not anchjdosed to the radius.

The slender thread-like shaft lies against the radius at its middle, but

not joined to it. It ends in fibrous tissue, and is gradually lost near

the wrist. The distal ulna rudiment is (piadrate and perforate. Kumber
of ribs, eleven.

Habits and distribution.—The brown bat is probably the most com-

mon species of any in the United States. The red bat and the little

brown bat appear to be numerous in collections, and are more likely

to be gathered in large numbers in some localities than is the brown
bat. But on the whole the brown bat is the one most generally met
with. It frequents not only the open country but the towns. It often

enters our apartments at night in search of a resting place, and not for

food, as is often surmised. According to C. Hart IMeriiani (Mammals
of the Adirondack Region, 1886) it is rare in the mountainous tracts

of northern New York, and it is believed that the species may be, in

the main, a dweller in the warmer low ranges. The highest latitude
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named for it in the Monograpli of 1864 was Lake Winnipeg, British

America. J. J. Allen reports it from British Columbia. According to

J. B. Tyrrell (Mammals of Canada, Toronto, 1888), A.fuscus has been

collected in Ottawa City and Lake Winnipeg. Mexican and Antillean

forms when compared with the more northern examples are found to

be of the same species. It has been secured from all parts of the United

States, but I am unable to give any rate of its distribution.

C. F. Maynard (Mammals of Florida, /. c.) found it frequently in the

northern sections of Florida, but more abundantly in the vicinity of

settlements than elsewhere. "I once captured," he states, "a female

of this species which was heavy with young. I placed her in a cage

and left her. After an absence of an hour or so I returned and found

that she had escaped, but had left a young one clinging to the woodwork
on the side. The little thing was entirely naked, but was furnished

with teeth, which it showed when handled, and endeavored to bite,

squeaking after the manner of all these animals. I replaced it in a

cage, where it remained until night, but in the morning it was gone,

and I supposed that its mother had carried it away."

The brown bat when at rest is not often found hanging by its thumbs

or feet. As a rule, it rests with folded wings flat upon a rough wall or

inside of a hollow tree, with its head directed downward. The follow-

ing note is taken from a study of the living animal in captivity:

The tail is arched beyond the second caudal vertebra: the fleshy tip

is apparently tactile, and kept close to the plane on which the animal

reposes. The toes are widely abducted (see PI. xvi). When excited

the little creature emits a rapid succession of short, high-pitched

sounds, at the same time opening the mouth to an extraordinary ex-

tent, exposing fleshy masses in the position of the masseter and internal

pterygoid muscles. The animal is hibernating. It appears to be sim-

ply drowsy; it can be easily aroused, and the heat of an apartment at

about 05° F. restores it to activity. The breathing is entirely by the

flank (so far as can be observed by sight and touch), after the manner

of birds. As already mentioned, the hair of the back and loin is mod-

erately appressed and of a difl'erent luster from that of the neck and

head. The animal is not sensitive to moderate sounds, but loud noises

startle it when not in deep torpor from cold. A putt" of air blown upon

it brings it up instantly from lethargy, causing it to contract its wings

to the smallest compass and open its mouth in evident agitation. The

ear when touched with a probe induces the external basal ridge to be

curved inward (back of tragus) and lie against the internal lobe, while

the deeper parts are completely closed; the tragus is erect and its axis

oblique (outward and upward) to the axis of the auricle.

Fat is stored up in this species (probably likewise in others) in two

large coarsely lobate masses between the scapulae, in the recesses be-

tween them and the head, and about the pubis. In the latter locality

it is oily and less compact than is seen elsewhere.
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Kotoon Adelonycteri^ aerotinus.—Dobson (?. c.) includes A.fuseusimder

A. serotin us Sclireb. In Ids judfiiiKMit it should constitute but a variety

of the Old World species. " It difiers." says this observer, " from Euro-

pean forms of V. seroiinus and from those from Central America in be-

ing- smaller, the forearm apparently never exceeding 1".8 and the foot

0".4; also in the somewhat deeper emargination in theupper half of the

outer margin of the ear." He follows these remarks with a table of

measurements of specimens from ]^orth America and Cuba. C. Hart

INIerriam (Mammals of the Adirondack Eegion, 1886), follows Dobsou

and designates ^4. fuscus, under the rules of the JSTuttall Ornithological

Ckib, as a geographi(!al variety, viz, the T". serotinus fuscus. I have

examined two adults and three immature specimens of A. serotinus

(National Museum) in the i)reparation of this revision, and hold to the

oi^inion expressed in the ^Monograph of 1804, that it is distinct from A.

fuscus.

In this connection the following description of A. serotinus is pre-

sented :

Hair everywhere, both on dorsum and venter, nearly unicolored ; the

base and greater part of the shaft is of a dull brown, the tips slightly

lighter. The light shade is more marked on the venter than on the

dorsum. The young are nuich lighter, and present a distinctly pallid

appearance everywhere. The color of the tips of the hair of the dorsum

is lighter than that of the shafts.

The hair on the membranes in both adult and young as in A./uscus^

except that a sparse growth of pallid hair extends on dorsum of the in-

terfemoral membrane between the tail vertebrse and the thigh. This

space is naked in A. fuscus.

Skull.—The lachrynnil swelling on the orbit is convex; seen from

above it is much more prominent than in A. fuscus, while the process

over the lachrymal is much less trenchant. The sagittal crest at the

occiput is stouter. A conspicuous groove lies on maxilla between the

swelling over the roots of the canines and incisors.

Teeth.—The lateral maxillary incisor is convex on outer border in-

stead of being concave. I have seen but one exception to this in A.

serotinus; in A. fuscus it is the rule. The median maxillary incisors

are sharply inclined toward ea(;h other. The anterior nasal aperture

is acuminate above. The lower incisors are more crowded than in A.

fuscus; the outer tooth is in contact with the canine by a broad surface.

The hypocone of the last molar is quadrate.

In A. fuscus the palatal ruga' are seven in nund)er. The fust lies

directly back of the incisors and is entire. The second and third are

simple, and as a rule lie straight across the palate and are arranged in

double crescents at irregular intervals, i. e., the spaces between them
are equal. Jn A. serotinus the ]>alatal ruga* are also seven in number.

The lirst is interrupted in the center. The second is sinuate instead of

straight as in A. /j/.scMs. The remaining are arranged in crescents at
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equal distances apart. In a half-grown example -tlie ruga? are through-

out arranged in crescents. I place but little reliance, however, ui)ou

the characters derived from the ruga?.

Meastwemenis.

[TT. S. N. M., 11217. ?. Brazos, Tex.l

Millimeters.

Head and body (from crown of head to base of tail) 52

Length ofarm 29

Length of forearm 47

First digit:

Length of first metacarpal bone 4

Length of phalanges 5

Second digit:

Length of second metacarpal bone 41

Length of first phalanx 4

Third digit:

Length of third metacarpal bone 42

Length of first phalanx 16

Length of second plialanx 13

Fourth digit: •

Length of fonrtli metacarpal bone 41

Length of first i)halanx 11

Length of second ])halanx ._ 9

Filth digit:

Length of fifth metacarpal bone 41^

Length of first phalanx 10

Length of second phalanx 6

Length of head 12

Height of ear 14

Height of tragus 7

Length of thigh 18

Length of tibia 18

Length of foot 9

Length of tail 46

Measurementsfrom first edition of Monograph.

I

rrom

Current number. I

^'1' °}
' nose to

I

tnil.

of tail. «1!°?-'^ of tibia, longest ,j^«^^,
linger,

4731
4734
4737
4739
473

(?)

3137
537
424

In.
2.C
2.9
2.5
2.9
2.6
2.7
2.2
2.4
3.0

In.
1.4
1.5
1.5
1.4
1.4
1.5
1.6
1.4
1.4

In.
1.9
1.9
1.8
1.8
1.6
1.7
1.9
1.6
2.9

In.
0.9
0.9
0.8
0.9
0.7
0.8
0.7
0.7
0.8

In.
2.9
3.0
3.0
3.0
3.0
3.0
3.0
2.6
3.0

In.
0.3
0.5
0.4
0.4
0.4
0.4
0.4
0.3
0.4

Height
of ear.

In.
0.5
O.G
0.5
0.7
0.5
0.5
0.5
0.5
0.6

Height
of

tragus.

In.

0.2i
0.3
0.2i
0.3'

0.3
0.3
0.3

0.2J
0.3

Ex- Nature of
panse. specimen.

In.
10.0
11.0
10.0
10.01

(?)
11.0
9.6

(0
10

Dry.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
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Jyi^t of muTuitenH.

Cata-

nuaiber.

C192....

53n6....
5:i02....

5304....
5307
5384
5306....
5309....
5310....
5332
5311....
5324....
5328....
5315....

M17....
5309....
5308....
3271.--.
0191 var
5320....
5325
5326
5514
4337
4731
4739
4734
5330
r)34t--...

5111

Number
of spcci-
nieu.

Locality.

1 ' Lakf, WiuniiH'j

Presented by-

Williainstowii, Mass
Wcstiiorl, N. Y
t'arlislt', I'ii

Washinytou, I). C. :

do
Cleveland, Oliio

Missi-ssippi
Koiine Comity, Tenu
(iraiiil ( 'otcau, La
St. IvOiiis. ilo
Fort Kiley, Kaus
Nebra.ska
MilkUiver, Nebr
Fort PiiTie. Nebr
Fort Towson, Ark
Fort Siiiilli, Ark
iloutli of I'olcau liiver....
Brazos Kivcr, Texas
Piiget Sound, Wasliington.
Carson Valley, Nevada . . .

.

San Frauci.s<'o, Cal
Posa Creek. California
United States

do
.do
.do
.do
.do

El Mirador, near Vera Cruz,
Me.xico.

Nature of
specimen.

E. Kenuicott ' Alcoholic

S. H. Scndder do
S. ¥. Baird do

, do do
Col. AVeaver do
T. U.Peale do
Dr. Kirtland do
Col. Wailes do
Prof Mitclicll do
St. Charles Collejto do .

Dr. Geo. Kngelniann do
Henry Brandt do
Dr. J. G. Cooper do
Dr. Hayden do .

Dr. J. Evans do
Dr. Edwards do ,

Dr. Shuniard do .

do do
do do

(?) ....do,
Capt. J. H. Simpson do
H. B. MoUhansen do .

Dr. Heermann do .

Maj. Leeonte do .

do do.
do do
do do

(?) ....do.
(?) ....do.

Dr. C. Sartorius do

Collection.

U.S.Nat ional
Mimt'um.
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.

Genus VESPBRUG-O Keyseilinjjj and Blasius.

Dental formula.

-

-Mcjlars premolars ^, caninis , incisors .^x2=34 teetli.

The subgeniis Vc.sjwrugo was established in 1839, by Ke^-serliiig and
Blasius (Wiegniami's Archiv, 1839, 312; AVirbelthiere Europe as 1810),

It is characterized by the possession of two premolars in both tlie

upper and the lower jaw.* It resembles Adelonycteris in the naked face

and absence of Avhiskercd lips.

For remarks on the separation of this genus from Scotophilm, see

Ach'lonycterifi.

1. Vesperugo carolineiisis (Geoff). The Carolina Bat. (Plates xviii, xix.)

Vc^pcriU'w carolineiisis Geoff. Annal. dii Miis., Paris, 1806, viii, p. 193; Dcsmarest,

Manunalogie, 1820, 136 {not Tomuiinck; &i'q, Adelonijcteris).

Vespertilio (jcortjianus Fr. Cnv., Annal. dn Mus., Paris, 1832, 16; Leeonte, Proe. Acad.

Nat. Sci. Phila., 185.5, 436; Wagner, Schreb. Saiigetli., v, 1855, 750.

Vespcrtiho monticola Bachnian, Proc. Acad. Nat. Sci. Phila., 1841, 92.

I'esjyertilio crassus (?), Fr. Cnv., Annal. dn Mus., Paris, 1832, 17.

Vefipcrtilio salarii C?), Fr. Cnv., Annal. dn Mus., Paris, 1832, 17.

Scoiophihin (jeorgianus H. Allen, Monog. X. A. Bats, 1861, 35.

Vcapcrufjo tjcorgianns Bohsou, Cat. Chirop. Brit. Mus., 1878, 235.

Vespertilio erythrodaetiilns (f), Teniininck, Monog. Mam., 1835, ii, 237.

In the opinion of Mr. J. A. Allen (Mam. of Massachusetts), F. r/eor^i-

anus of Fr. Cuvier is the same as VespertUio subulatihs ( V. (injphus). The

* I exclude Noctulinia nociula and Vesperugo leisleri.

1893. 30.
See Proc. U. S. Nat. Mus.,
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acceptance of this conclusion ^vonld leave the species wliicli is here

described unnamed. Unfortunately no one caii definitely tell what the

Yespertilio geor(/ianus really is, if we put aside the testimony of Major

Leconte, who sent the original material to I^^r. Cuvier for study
(
Vide

Monograph of 1864, p. 37).

This species was named Scotopldlus georgkunis in the first edition of

this Monograph. The assignment to Scotophilus has been explained on

page 111. The specific name was derived from the paperof ]Maj. Leconte,

in which it was claimed that while the number of the teeth was that

characteristic of Yespertilio, the back was described in the following

language: "Dark plumbeus above tipi^ed with bright rufous, the hair

so arranged that the pelage appears varied with black, particularly on

the upper part of tlie back.'' No other bat than the one under dis-

cussion has fur so colored; so it is evident that some other species rhau

a member of the genus Yespertilio was intended. The statement re-

garding the teeth was erroneous. I was favored with an opportunity of

examining a collection of bats which had been named by ^laj. Leconte,

and the bat identified by me at the time of writing the monograph as

Scotopliihis f/eorgianus, is undoubtedly the same as the one named
Yespertilio georgianus by Maj. Leconte.

The following passage from the Monograpli is apropos to the present

statement:

This Bpecies lias lieon but imperfectly described by tlie authors above cited. Fr.

Cuvier's diagnosis is quite iucomplete, and Avoiild be nndistinguishable from that

of the smaller form of V. gryphus had it not been that, from having sent the author

the specimen from which the description was taken, Maj. Leconte was familiar with

the type, and afterwards gave a more exact description of the animal in the work
above cited. He, liowever, was himself in error in some particulars, especially in

making the dentition similar to that of V. snbuhitus ( T'. firyphns), and in asserting

that the last false molar of the npper jaw was bi-emarginated. I have Itefore me a

large series of specimens, some of which have jSIaj. Leconte's name attached, but in

none of them have I found any internal basal bi-emarginato c\isp as described by him.

Dr. Bachmau's descripticm of F. monficola applies well to S. r/eorgianus, excepting

in the measurements, which, in the case of the ear and tragus, are entirely too small

in proportion to the size of the body. I have an alcoholic specimen, marked V.

moHiicola, in the same handwriting as some other si)ecimens ])urported to have been

labeled by Dr. Bachman, which is beyond doubt S. tieorf/hnins ( V. <iror<j)anui<), the

ear and tragus being of the usual size.

Yespertilio carolinensis Geoft". (Annales du Museum, ISOG, YIII, fig.,

pi. 48) is figured as having two premolars in the upper jaw. Temminck
(Mammalogie) gives five molars in each jaw. This fact woTild separate

the species from Yespertilio and place it in Yesperxgo. The figure of

the head (Fig. 1, pi. 59) is quite compatible Avith that of Yesperngo.

Geoffroy (/. c.) and Desraarest (Manunalogie, 1820, 13(>), however, both

speak of its resemblance to Y. mvrinus. The writer last named also

speaks of its resembling Y. heclsteinii, Leisler, a species not known when
Geoffroy framed his description.

Temminck, for some reason not given, claims that his Yespertilio car-

olinensis resembles Y. serotinus^ and thus indicates its relation to the





Explanation of Plate XVIII.

Fig. 1. Front view ofliea<l of VesperiKjo caroHnensis.

Fig. 2. Side view of same.

Fig. 3. View of tragus aucl iuuer surface of auricle.

Fig. 4. Wing membrane.
Fig. 5. Tail aucl interfemoral membrane.
Fig. 6. Skull seen from above, x 2.

Fig. 7. Skull and lower jaw seen from the side, x 2.

Fig. 8. Maxillarv incisors, x 28.
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genns Avliicli in this essay will receive the name of Adelonyeteris. But
Teniinin(;k's figure does uot harmouize with his statement; the ar-

rani>ement of tiie digital nerves in the fourth interspace of the wing

membrane being i)rccisely that of YcsperiiUo; the lips are whiskered,

the tragus erect and subulate as in the American species. Neverthe-

less Temminck was followed by Maj. Leconte, myself, and Dobson;

and so it came about that YesperiUio carolinensis Geofif. up to the date

of the present -writing has been considered to be not a species of Vcs-

pertilio but one of the genus having less than three premolars in each

jaw. It is evident that these statements are less substantiated by facts

than are those of Geoffroy and Desmarest. Unfortunately the skull as

figured by Geoffroy is that of a vesperugan species, while his descrip-

tion is of a vespertilionine species. Can we conclude that the correct

figure isdraAvn, and that both Geofltroy and Desmarest were in error in

claiming that a resemblance exists between Y. caroJincnsis and a spe-

cies of Yespertiliof I think the conclusion last drawn is the correct

one, and I infer that a bat with two premolars in the upper jaw was
known to Geoffroy inhabiting the United States near Charlestown,

S. C. This being assumed I note that the tragus, while of the same
shape and relative size as in Y. murinus, is yet half heart shape (demi-

ccpur), which, while not accurate for a Korth American Yespernf/o, is

not directly misleading. The tips of the hair of the belly are certainly

yellow, and Y. georgianus of Leconte is the only one in which they are

so. The face is also shorter and relatively broader than in T'. mnrimis.

So serious is the discrepancy between the description of T". carolinensis

of Temminck and his figure that his account must bejiut aside.

I conclude that the Yespertilio georgknms of Maj. Leconte, Scoto-

phUus georgianuH^ of my Monograph of 18()4, and the Yesperugo georgi-

anus of subsequent writers, must be considered synonyms of Yespertilio

carolinensis Geoff.,and that the name georgianns'Fv. Cuviermust be put
aside and that of carolinensis substituted therefor.

Concerning Yespertilio erythrodactglns Temminck, it may be said

that while one false molar only is stated to be in the upper jaw, the

entire number of molars is given as five. The membranes are black,

but the base of the fingers and tlie "interdigital membrane of the first

finger" are red. The tragus is subulate (en feule de saule); the fur is

light red brown above (base of tail well covered), lighter shades of the

same i)redominating below. Length of head body, V.6'" to 2'"; tail,

I'A"; forearm, 1".2"'; expanse, 7".0"' to 8. The .specimens upon
which the above description is based were collected in the neighbor-

hood of ]'hi]adelphia. On the whole, Y. eri/throtlactj/Jns, other than in

the red color of the base of the fingers and the length of the forearm,

bears a close resemblanceto Yesperugo carolinensis. It is well to state

that Maj. Leconte {I. c.) has failed to identify V. crythrodactglus.

Diagnosis.—^Membranes of a dark brown color; hair chestnut brown
mixed with paler shades; the thigh is hairy throughout; the ear is as
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long or slightly longer tliau the lioad; second interspace without pig-

ment. Predigital line absent in fonrtli interspace, as a rule. The nerve

may arise from angle as in A.fnscus. Very rarely on one side only is

the arrangement as in Vespertilio. Transverse lines of the interfemoral

membrane numerous, regular, furnished with minute dots which

are hairy. Post-calcaral lobe absent. Foot one-fourth the length

of the forearm. Tip of coracoid furnished with two coequal processes.

Descripilon.—Ear oval with slightly convex anterior sinuate, or

straight outer border and blunt tip. The internal basal lobe much
longer than high, as in Adelonycteris. The external basal lobe begins

at the pilwse post-rictal wart as a low skin-fold. Gradually it becomes

higher, and at the posterior half is a thickened nodule with an inclina-

tion to incurve on the concavity of the auricle. The second scallop

(hem) is larger than the external basal lobe. The external basal

ridge ends on the border of the ear in a thickened convex border (first

scallop) which extends one-half the height of the ear. It is followed

by a shallow emargination, above which underlies the blunt tip. The

tragus is erect, with blunt tip and straight inner border. The outer

border is wider just above the well-defined notch than elsewhere and

is slightly convex. The basal lobe is rounded and diverted forward.

The face more hairy than in A. fuscus and less blunt at the snout, which

is scarcely, if at all, concave on the outer border. (No. G0S8 U. S. IST. M.)

The fur of the back dark brown, almost black at basal half, apical

half abruptly contrasted to base as being pallid, dull yellow, or light

chestnut, the last-iiamed hue predominating, the extreme tip again

darker sienna, though of lighter shade than the base. The fur of the

venter the same as that of the back', but without dark tips. A harmony

exists between the colors of the two sides ; thus, when the back is dull

yellow the venter is of the same color, and so for each of the shades;

the hair on the membranes unicolored. In specimen No. 4979 S. I.,

Woburn, Mass., the dark tip to the fur, especially on the dorsum, was

so long as to give a somber cast to the entire pelage. In new examples

from Bee County, Tex. (Nos. 3482 and 3483, Am. Mus.), this character-

istic was particularly well marked and suggested the style of colora-

tion seen in Atalajyha. The hair on the membrane on the dorsal aspect

covered the proximal third of the arm, and extended thence on the

membrane outward to a line answering to the knee; hence the mem-

brane is curved for a greater distance than would be indicated by the

extent to which the humerus is covered. The species is distinctive in

the entire thigh being hairy. The interfemoral membrane is hairy at

its basal half and of a uniform iron-rust hue. The haired surface in-

cludes the proximal half of the tibia.

On the ventral aspect the membranes are furred at the proximal

third of the humerus, and thence as a sparse thin growth in tJie inter-

val between the elbow and the knee. The interfemoral membrane is

heavily furred below the pubis, and very sparcely so on the transverse
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linos for nearly its entire extent. Specimen jSTo. 5!)85 S. 1., Carlisle,

Pa., retains scarcely any basal or apical brown <»n tliedorsnm, tlieliair

is of an obscure pallid hue, while beneath a rich chestnut color pre-

dominates.

A young specimen which measured 30""" from crovrn of head to the

pubis j)0ssessed short unicolored hair throughout. On the dorsum the

hair was light rufus brown. Ou the venter the color was more obscure.

The left side of the neck and body was old gold, while the right side

was the color of the rest of the venter. The hair on the front of the

neck was not smooth, but preseuted the appearance of a ruffle or irregu-

lar roussette. On the membranes the hair distribution was the same
as in the adult, excepting that the dorsum of the interfemoral membrane
was furred to a line above the ankles.

Variations.—The ear may be slightly longer than the head. Varia-

tions in the arrangement of the nerves of the fourth digital interspace

are noted in the diagnosis.

The membranes.— V. caroUnensis is remarkable for the absence of pig-

ment from the second digital interspace. The wing membrane is at-

tached to the foot at the base of the toes. The tip of the tail is exsert

from an ample interfemoral membrane, whose free border is slightly

convex. The calcar ends Avithout marginal tip ; there is no post cal-

caral lobe. The bodies of the caudal vertebrjie are all dorsal; the

upper part of the interfemoral membrane is not furnished with trans-

verse muscle fibers.

Intercostals are three in number. Coraco-brachialis fascicle from the

axilla. The fourth interspace with two long conspicuous predigitals,

but, as a rule, no postdigital. The third interspace with the nerves

from the metacarpo phalangeal Joints. In a few specimens the two
dostdigitals arise from a common line which extends parallel to the

fifth metacarpal bone, in which case a close resemblance to some forms
of Adelonycteris fuscns is seen. The terminal jdialanx of the fourth

finger as in L. noctivagans.

The interfemoral membrane is marked by a number of delicate trans-

verse, slightly pilose lines, which can be traced upward as far as the

second caudal vertebra. The pilose spots are conspicuous on tliese

lines, as well as on those of the endopatagium near the body. The
terminal cartilage of the fourth digit is directed pollical.

Maxillary teeth.*—The central incisor bifid (rarely monocuspid); a
thin lamina terminates the tooth posteriorly. The lateral is smaller,

with a thin transverse lamina on either side of the single cus}). An in-

terval between the lateral and the canine. The canine as in A.fuseus,
i.e., the posterior surface deflected outward beyond the axis of the den

*Miij. Leconte (?. c.) notes tlio following': 'ToHterior false molar of the upper
jaw h;ia an interior basil, biomarginate cusp foniied from a prolongation of tlie eal-

cauenm of the tooth, and the canine of the lower Jaw has an interior, blunt, basal
lobe." I have not reqognized the peculiarities here noted.
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tal line, the palatal separated from the posterior by a prominet flauge.

The first premolar is less than half the size of the second. It is in the

dental line, but, owing to its minuteness, it appears to be depressed

when seen in profile. Molars with well-defined cingula; first and sec-

ond molars as in J.. /«sc^^5, except that no trace of heel is seen. The
third molar with outer surface more deeply fluted thaniu A.fuscus and

the rudiment of the second V-shaped figure is longer.

Mandibular teeth.—None of the teeth crowded. This remark is es-

pecially applicable to the incisors and premolars. Incisors arranged

in a V-shape row, flat, trifld, first and second touching, but the third

separate li-om the second and the canine. Canine not curved back-

ward, presenting nowhere a concave surface. Very prominent flange

between the posterior and lingual surfaces. Cingulum prominent,

forming two cingules, one anterior—tlie larger—and one posterior

(talon?). First premolar small, with entire robust cingnlum scarcely

touching canine. Molars C[uite as in VespertiUo and allies. Aery high

cusx) points and pointed apex, which is subequal with V,

Variations.—In sj)ecimen the upper central incisor was bicuspid.

*%»?/.—Tlie mesencephalon is 2"""; the length of skull, 13'"'"; the

greatest width, 7"'"'; the least width, 3'""'. The posterior temporal

crests are apparently absent. The sagittal is faintly expressed ; it is

not visible beycnul the middle of the vertex. The anterior temporal

impressions are defined. The nasal eminence is absent. The entire

region depressed with a linear ridge on either side. The fronto-maxil-

lary inflation is conspicuous above the orbit, forming a bold obli<j[ue

ridge, which is considerably raised above the level of the imsal bones.

Both lachrymal and infraorbital foramina conspicuous. A line from

the upper border of the anterior nasal aperaturo falls directly back of

the canine. The paroccipital process is small rounded, and not pro-

duced below the level of the paroccipital. The intermediate si)ace is

incised below. The lingual tongue reaches the tympanic bone; the

tympanic bone is incomplete above. The pterygrid process is fur-

nished with a rather long style. The masseteric impression reaches

the lower border of the horizontal ramus. The angle produced beyond

the condyle and deflected ontward so as to intersect the outer edge of

the condyle. In a specimen from Carlisle, Pa., having unicuspid max-

illary incisor the temporal crest is absent, and the two sagittal tem-

poral impressions do not meet, at the same time that the post-temporal

crests are more marked than in most specimens. The mandebe is dis-

posed to be entire, i. e., the halves do not fall apart as readily as in

other species.

Notes on the Skeleton.—Coracoid process of scapula, broader at base

than at the free end, Avliich is furnished with two coequal processes.

Glenoid region with large concavity on the outer surface. Humerus
so similar to that of V. vesperiis that with the exception of size (it is

2imm loug) the two might be of the same species. Proximal rudiment
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1. Maxillary teeth of Vesperugo carolinensis x 12
2. Mandibular teeth of same, x 12.
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of uluii not aucliylosed to radius. The long' thread representing the

shaft appears to join tlie radius at the distal third; it is more fixed

tlian in Ve.spcni.s. The distal rudiment oblique proximal and concave

outer border (perforate ?). The ribs are eleven in number. Tiie pec-

tineal spine of the innominate bone small, little more than a nodule.

The thyroid foramen elliptical. The tuberosity of the ischium not pro-

longed. The posterior border of the innominate Ixme oblique. The
cavity of the pelvis narrowed from side to side. Fibula as long as the

tibia.

Ilabliat.—The Austroriparian region, and extending' thence to the

north as tar as Carlisle, Pa., and to the west to eastern Missouri.

iS^othing is liuown of its habits. It is often found in collections asso-

ciated with Vespertilio (fryphus, but it is not known to be collected in

the same locality with this species.

Measurements.

[Mils. Coiup. Zool. 5992?, Sliort Cave, Ky.]

Millimeters.

Head and body (froiu crowji of head to base of tail) 26

Leugtli of arm 21

Length of forearm 31

Fh'st digit

:

Lengtli of first metacari)al bouc 2

Length of phalanges 6

Second digit

:

Length of second metacarpal boue 29|
Length of lirst phalanx 2^

ihird digit:

Length of third metacarpal bone 30

Length of lirst phalanx 12

Length of second phalanx 11

Foui th digit

:

Length of fourth metacarpal l>one 21

Length of lirst ])halanx 11

Length of second jihalaux 6^
Fifth digit:

Leugth of fifth metacarpal bone 29

Length of first phalanx 8
Length of second phalanx 4

Length of head 14

Height of ear 10

Height of tragus 41.

I/'ugth of thigh 13^
Leugth of tibia 14

Length of foot 6
Length of tail

, ^

,

^ ^ 23
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MtasuremenU from first edition of Monofjrapli.

Current ni
ber.





Explanation of Plate XX

Fig. 1. Front view of head of Tesprnifii) hcspenis.

Fig. 2. Side view of same.

Fig. 3. View of tragus and inner surface of auricle.

Fig. 4. Wing membrane.
Fig. 5. Tail and iuterfemoral membrane.
Fig. 6. Skull seen from above, x 2.

Fk;. 7. Skull and lo\\er jaw seen from the side. x2
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Description.—Ears oval;* the anterior border of the ear sharply-

convex, inclining' backward and npward to the rounded tip; the upper

hall" of the ])0.sterior border is concave and without scallop. The lower

half is provided with a small, reverted scallop, which is continuous with

that of the space l)etween the external ridge and the nonrevolute

slightly tapering, external basal lobe; a delicate Hang extends from the

lobe to the angle of the mouth.

Tlie fur is thicker on dorsum than on venter. It is Idack at the basal

two-thirds and dark gray verging to light ocher or almost white, at the

tips. It is lighter on the crown than elsewhere. On the venter the

same colors in-evail as on the dorsum, but the gray color is of a lighter

shade and tends to become white. The fur is unusually compact on

neck and below the lower jaw.

In ISO. 54^00, U. S. N. M., the second digit is as long as the third meta-

carpal, i. e., the phalanx does not extend beyond the third metacarpal

phalangeal joint. The penis is slightly flattened and ends in a moder-

ately expanded prepuce.

Membranes.—Intercostals three in number, the lowest appearing at

the knee and passing to the free margin of the endopatagium. Coraco

bracliialis lascicle appears at the middle of the humerus; it is simple and

apparently joins a vertical line which is extended downward from the

elbow. The triceps fascicle system with a single inferior line, but with

no superior obliques. Thefourth interspace with digital nerves as in Ves-

pertiUo, in this regard markedly differing from other examples of Ves-

perngo which have been examined. The interfemoral membrane is pro-

vided with a pubocalcaneal line.

Mr. Dobson is inclined to believe that V. hesperiis is identical with

V. r.hraniKs, an old world species of extensive range being found in

middle Europe, the oriental region, and the northern part Of the Aus-

tralian region (see Appendix). But American zoologists have not

agreed with this opinion. Mr. F. W. True has made this question the

subject of a special note (Proc. of the U. S. iSTat. Mus., 1887, p. 515) and
concludes that V. hesperns is " distinct and valid." Mr. Dobson de-

scribes a specimen of Yespervgo from North America under the name
of V. merriami. This specimen I have not seen. Mr. True believes

that it is the same as the V. hesperns of the monograph. This is con-

clusive that Mr. Dobson after examining T'. hespcrus (as identified by
Mr. True) did not recognize it to be the same as V. abramus, but a dis-

tinct species. The material upon which the original description was
based was impertect. It consisted of two dry, imj^erfect skins and a

single alcoholic specimen. It has been obtained- since in abundance.

Maxillary teeth.—Incisors both conical and unicuspid. The median
the larger. A small space between the lateral and the canine. Tlie

first premolar minute as in .l^«/a;j//a and wedged in between canine and
second premolar inside the longitudinal axis of the tooth row. The re-

in the monograph, tbo statement ou page 41 thiit the ears are rounded is au error.

441—No. i;3 9
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maining teeth iiiucli as iu Yesperuyo carolinensis. excepting iu the last

mohir, where a trace of the last limb of the second V is discernible.

The drawing exhibits this rudiment a little longer than is the average.

Mandibular teeth.—The lower incisor with third tooth contiguous with

second incisor and with canine. The first premolar in linn contact with

the canine. In other resi)ects the teetli are as in Ves2)eru(ju carolinensis.

SJcull.—No trace of posterior temporal crests or sagittal crests are

seen. The anterior temporal crest is well defined. The mesencepha-

lon three and one-third times the length of the skull. No nasal emi-

nence is seen; a shallow groove is present at the anterior third of the

face vertex; back of this groove lies a well-defined oval pit. The infra-

orbital canal is as in A.fusous Both the groove and the pit are sharply

limited at the sides by lateral ridges. The upper surface of the max-

illa is depressed.* The paroccipital process is rudimentary and scarcely

visible. The tympanic bone is incomplete above.

Notes 071 the sl-eleton.—The bones much the same as in Vesperugo

carolinensis. The free end of coracoid with long process on the vertical

side instead of the small tubercle of the species just named. The pec-

tineal spine ot the innominate bone aciculate, long, equaling one-fifth

the length of the ilium. The thyroid foramen is subround, the ischium

narrow, the tuberosity prolonged, the posterior border of the innomi-

nate nearly horizontal. Sacrum composed of four elements.

Rabitat.— Vespermjo Jiesperus ranges from the low, hot plains of Mexico

upward into the Californian basin through the valley of the Colorado

Eiver and the surrounding country. Dr. Merriam informs me that it is

never found in the mountains and the limit of its distribution is sharply

limited to the lower ranges of hillsides and to the plains. According

to the same observer (N. A. Fauna, No. 3, 1800, 37) V. liesperns is found

in swarms in the Grand Canon of the Colorado River. It inhabits the

crevices of the cliffs and is often found drinking from springs. " The

flight of this species is so SAvift and zigzag that it is a very difticult

species to shoot in the rapidly failing light. The young, as usual among

bats, fly more slowly and steadily and are easily killed." It inhabits

crevices in cliffs and begins to fly before dark in the evening, at which

time swarms of them come up over the brink of the canon and flit

about among the pines and x)inou.

Measurements.

[San Sebastian, Cal. d Cal. Acad. Sci.]
Millimeters.

Head and bodj' (from crown of head to base of tail) 26

Length of arm 16

Length of forearm -o

First digit

:

Length of first metacarpal bone 1

Length of first phalanx ^i

Second digit:

Length of second metacarpal bone ^"

Length of first phalanx 1

*The hard palate is depressed, saucer-shaped, i. c., is eriually concave from before

backward and from side to side.
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1. Maxillary teeth of Vesperugo hesperus. x 16
2. Mandibular teeth of same, x i6.
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Measnrenun is—Con t i 1 1uod

.

Third digit

:

Millimeters.

Length of third metacarpal boiu^ 26^
Length of tirst phahiux 6
Length of second phalanx 9

Fourth digit:

Length of fourth metacarpal hone 25
Length of lirst phalanx 7
Length of second phalanx 6

Fifth digit:

Length of fifth meta carpal bone 25
Length of first phalanx 5
Length of second phalanx 4

Length of head 13
Height of ear 10
Height of tragus
Length of thigh 11^
Length of tibia 10
Length of foot ih
Length of tail 28"

Measurement-s from first edition of Monograph.

Current
niunber.

5406
6015
5510

From tip
of nose
to tail.

Inches.
1.4
1.4
1.9

Length Length of
of tail, forearm

Inches.
1.0

Inches.
1.1
1.1
1.4

Length
of tibia.

Inches.
0.5
0.5
0.4

Length of
longest
finger.

Inches.
1.8
1.6
2.0

Length of
I

Height
thumb. of ear.

Inches.
0.1
0. U
O.li

Inches.
0.3

0.5i
0.4

Height of Expanse,
tragus. -^^i'""'"=-

Inches.
0. U
0. U
0. l"

Inches.
7.0

List of specimens.

Cat.
No.
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By the number of upper premolars and incisors J^ycticejus approxi-

mates Seotophilus, Rhogeessa, and Atalapha. Coues and Yarrow, indeed,

(Wheeler's Expedition, 1875), place it with the genus last named. Mr.

Oldfield Thomas is inclined to place it witli Yeiiperugo (see infra). In

my opinion the structural peculiarities are of a character which warrant

a separate generic diagnosis. The nearest ally of Nycticejm is RJiogd'ssa,

which may be said to represent it in the South American fauna. In the

details of the molars and of the wing membranes it is iinlike any of the

forms of our fauna, l)ut most resembles Adelonycteris and Vesperugo.

Until Peters identified the ScotopMIus of Leech, -iV</c'fi«y'*^s w\as tliought

to be distributed throughout the tropical belt of the Old World. It

is now held to be confined to the Avarm southern parts of the United

States and Central America.

O. Thomas (quoted in Mammals Living- and Plxtinct, Flower and

Lyddeker, 1891,) credits Xyctk-ejus to Scotophilus. I can not agree

•with this determination. In Scotophilus the last upper molar is like Ata-

lapha; in Nycticejus it is like Yespcrngo. The details of the lower

molars are absolutely different. The hypoconidin Scotophilus is small,

narrow and blunt; the triangle composed of blunt cusps with shallow

interspaces. The hypoconid is large, larger than the triangle (which

is compressed from behind forward as in Xyctinomus), and has high

aciculate cusps. The character of elbow-movement is distinct in the

two forms. In Scotophilus the inner radial facet on the humerus is

weak, scarcely at all concave. The joint is strengthened by a bold,

trenchant epitrocldea. In Xycticejus the inner radial facet on the

humerus is deeply concave and sharply defined, thus strengthening the

joint, while the epitrochlea is small and feeble. The palate is prolonged

backward markedly in Scotophilus, but scarcely at all in Nycticejus.

1. Nycticejus humeralis O. Thomas. (Plates xxii, xxiii.)

Nycticejus crejyiittcularis Lieconte Cuv. An. Kingd. (McMurtiie's ed.), 1831, 432 j Jas.

Lecoiite, Acad. Nat. Sci. Phila., 1855, 433; H. Allen, Monog. N. A. Bats, 1864,

12, figs. 9-11.

VespertUio creeks F. Cuv., Nouv. Annal. du Mus., Paris, i, 1832, 18.

VespertUio aenobarbus Temmiuck, Monog. Mam., 1835-'41, 247, PI. 58, Fig. 4, vide

Peters, MB. Akad. Berk, 1866, 681.

res2)en(S cubanns Gundlacb, MB. Akad. Berk, 1866, 681.

Nycticejus humeraHs O. Thomas. Auu. & Mag. N. H. vii, ISiU, 528.

In the monograph of 1861 I queried whether or not iV. humeralis,

Eafinesque, was the same as W. crepuscularis. I have since concluded

that they are the same and, therefore, agree with Mr. Oldfield Thomas

in accepting this name.

Diagnosis.—The diagnosis of the single species, that of the genus.

Description.—Auricle small, shorter than the head, the portion above

the head oval; outer border scarcely concave, tip obtuse. Internal

basal lobe bold, thick, interiorly forming a minute pendant point; an-

terior border abruiJtly convex ; it does not touch the head, but is raised





Explanation of Plate XXII.

Fig. 1. Front view of head, of Xycticrju.s huwi'rali><.

Fig. 2. Same, showiug cleft mental plate.

Fk;. 3. Side view of Xyetlcejus hinneraJis.

Fk;. 4. View of tragus and inner surface of anrielt\

Fk;. 5. Wing membrane.
Fig. (). Tail and interfemoral membrane.
Fig. 7. Skull seen from above, x 2.

Fig. 8. Skull and lower jaw seen from the side, x 2.
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tberefrom by tlie head-fold. The keel (iuterual basal ridge) promi-

iieut, well defined. External basal lobe well developed, nearly naked,

with base placed well below the line of the month and its anterior

border nearly at right angles therewith. Tlie external basal ridge

continues with the external border of the auricle and constitutes the

margin of the first scallop, which is thus obscurely defined. The
second scallop is well-outlined, convex, and ends on the outer surface

of the external basal lobe. The tragus is nearly one-half the lieight of

the auricle; the broadest part extends from the inconspicuous notch to

the apical tliird, where it abruptly narrows to a blunt tip; the anterior

border is straight or slightly concave, the posterior convex ("dolabri-

form " Leconte). The mentum is well defined and, as a rule, undivided.

The pollical callosity is round, conspicuous, 2'"'" wide. No post cal-

caral lobe or lobe at tip of the calcar (apici calcaral lobe) is present.

A wart is placed well below the angle of the mouth.

Dorsum throughout of a light ash-grey color, the basal, one-third to

two-thirds, being dark-brown. Venter the same, with the brown hues

of the shafts being more consi^icuous. The sides of the neck less ash

than elsewhere, hence the effect of this region is that of nearly brown
throughout. The degree of asliy hue of the dorsum is variable in speci-

mens from one locality and may be absent when the hair is uniformly

brown, the shaft simj^ly being darker in shade than the tip. The ven-

ter is quite constant in color in all individuals examined.

The material available for study is not sufficient for me to decide

which of the two styles of coloration of the dorsum is the most frequent.

It may be that the grey variety is a sign of advanced maturity, all the

examples were those of lactating females, although some of the brown
variety were also in the same condition.

On the dorsum the hair extended to the middle of the humerus and
downward thence to the knee. The interfemoral was turned only at

the basal fourth. In the venter the hair extends on the humerus only

as far as the end of the pectoral ridge and on the thigh to the proximal

and thence along the side of the body to the middle of the thigh. The
lower fourth of the interfemoral was alone furred.

Variafions.—In No. G060 Arkansas (M. C. Z.) the post-calcareal lobe

is present. The tragus is less than one-half the height of the auricle.

The last caudal vertebra is free.

In No. 8172 U. S. N. M. (Carlisle, Pa.) is similar to the Southern
form, except that the external basal lobe is as high as it is long, and
the summit is surrounded, and the inner border of the tragus straight.

A large pendant skin-lbld extends tlie entire length of the right side

of space below the lower jaw. Tiiis asymmetrical fold is of interest

since no similar disposition exists so far as I knoAV in any otlier bat.

In No. 4735 U. S. N. M. the fur on the dorsum is everywhere dark,

lustrous brown at the apical third, and black at the basal; two-thirds

on the rump it is brown throughout. On the venter the apical tints

are lighter.
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Membranes.—Intercostals four in number. The coraco-bracliialis

fascicle appears near the axilla and becomes vertical a little beyond the

elbow. The triceps fascicle system with a single superior oblique and
a single vertical inferior branch. The line above the main trend of the

nerve as in A. fuscus. The fourth interspace as in this species except

that the postdigital appears at the proximal sixth of the fourth metacar-

pal bone. In one siiecimen it was absent. The oblique tibial and
pubo tibial lines as in this species. In No. 4378 the Hues in the fourth

interdigital space arise from the digits, the postdigital from the proxi-

mal third and the predigital from near the middle.

SkuU.—The sagittal crest is defined its entire length. The posterior

temporal ridge is trenchant, limiting a small triangle. The anterior

temporal ridge is also well defined and ends on the orbital ridge which
is sharply outlined, and is continuous with an oblique line which crosses

the flat inner wall of the orbit. The fronto-maxillary inflation is rudi-

mental,—the least developed in any of the species. The face-vertex is

without depression in some examples; in others it is shallow, and less

than half the length of the region. (Such specimens may not be en-

tirely mature.) Two shallow depressions overlie the maxilhie. The
facial infraorbital foramen lies over the interval between the second

premolar and the first molar. The anterior nasal aperture ends ou the

line of the anterior border of the second premolar. The paroccipital

process is acuminate and projects downward no farther than the level

of the inflated mastoid. The interval between these two processes is

concave and incised below. The tympanic bone is incomplete above

the head of the malleus intervening. The coronoid process lies above

the level of the condyle and slightly exceeds the width of the adjacent

horizontal ramus. The massetric impression reaches the lower margin

of the ramus. The angle is small, truncate, and slightly produced be-

yond the line of the condyle.

The encranial surface is about one-third the area of the entire region,

the cribriform plate marked as follows: First, a single opening is seen

on the sphenoturbinal surtace; second, two openings on the ectoturbi-

nal surface; third, a relatively large depression on the endoturbinal,

containing two openings, well to the lateral aspect, for the first endo-

turbinal plate.

The nasal surface exhibits a single ectotiirbinal plate. It is a little

less than one-half the length of the first endoturbinal, is directed al-

most vertically downward, the swollen upper border looking outward.

The lateral surface is concave, deflected outward as far as the tip of the

first endoturbinal. It is slightly concave above. The free portion is

acuminate, reaching as far as the level of the canine tooth. The second

plate is as in V.fuseus, but not so much narrowed at the base. The
third is a mere rounded nodule.

MaxUlary teeth.—The incisor slender, simple, with entire cingulum

vertical on border of palatal notch ; a small space between it and the

canine. The palatal surface of the canine concave, broad; posterior
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^
1. Maxillary teeth of Nycticejus humeralis. x 12.

2. Mandibular teeth of same, x 12.
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narrow concave in line with longitudinal axis of tooth row; borders

abrubtly raised, thin, Siiiiile i)reniolai' not distinctive. The Vs of the

lirst an<l second molar sul)e([ual; tlie i)rotocone with obscurely defined

posterior commissure whicli ends at the apex of the second V. The

heel is rudinu^ntal, its apex appearing on the top of the protocone.

The third molar with protocone as in the other molars, but the posterior

limb ot the second V absent.

MandihnJar teeth.—The incisors crowded. First with tritid cutting

edge, more inclined forward than the second and third, which are blunt,

thick, and bearing a mere nodule on the cutting surface. Canine with

broad concave posterior and narrow concave lingual surface, the two

separated by a sharp longitudinal flange. The heel like base, low and

broad. The first premolar wedged in tooth row by tlie basal lines of

the adjacent teeth; much smaller than the second, with the lingual

cingulum angulated. The second premolar with anterior basal cusp

on lingual part of the cingulum advanced. The first and second

molars not distinctive. The third molar with a small deflected heel,

which, while triangular, is much compressed from without inward.

Kotes on the sl-eleton.—Atlas with minute spine from the transverse

lamina; the lower of the two forameii not seen from in front. Axis

without lateral oblique spine.

Scapula with thin axillary border; triceps impression without rugos-

ity or spine; the superior angle scarcely inflected; tip of the coracoid

process is broader than the base and is deflected toward the vertebral

border. Humerus with internal tuberosity not higher than head and

of about the same size as the external tuberosity. Ulna in some spec-

imens anchylosed to radius at proximal end. Apparently attached to

this bone about at distal third of the shaft, but in fact ending free as

as in Adelonycteriii, Vesperugo, and VespertiUo. The distal end with

square perforated lamina. Innominate bone with narrow subrouuded

ilium not expanded above. Proximal end of tibia with large spine

The first metacarpal bone equals the phalangeal series in length.

Sexual characters.—The proportion of the sexes could not be deter-

mined by the inaterial available. Many of the specimens examined (all

of those from Carlisle, Pa., N. M.) were lactating females, while of the

nine specimens in the Museum of Comparative Zoology seven were males.

The penis (see specimenNo. 1185, Cam. from Seabrook Island, South Caro-

lina) is long (8™'"), pendulous, cylindrical, and without exj)anded [)repuce.

In this respect the parts are (juite dissimilar to A. fuscus and closely re-

semble Atalapha. Testis on side of base of tail.

The brain.—The flocculus of the cerebellum not projected. The an-

terior portion of cerebrum (rhinocele) abruptly constricted from the

pyriform fignre of the liemis])here.

If((hitat.—This species has not been recorded in the United States

in regions beyond the South Atlantic slo])e and the country extending

west to the Mississippi and north to the Middle States as far as Penn-

sylvania. One specimen was formerly in the Smithsonian Institution,
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collected from jSTebraska; several from Arkansas, and oue from Mata
moras, Tex. Bobson's statement that it is found in the Rocky Moun-
tains is not accompanied by reference to collections. There is one

specimen in the British Museum from Central America.

Measurements.

Head und body (from crown of head to base of tail)

.

Lengtli of arm
Lengtli of forearm
First digit:

Length of first metacarpal bono
Lengtli of phalanges

Second digit

:

Length of second metacarpal l)oue
Length of first phalanx

Third digit:
Lengtli of third metacarpal bone
Length of first phalanx
Length of second phalanx

Fonrtli digit:
Length of fourth metacarpal bone
Length ollirst ])liahiiix

Length of .soconil phalanx
Fifth digit

:

Lengtli of fifth metacarpal bone
Length of first phalanx
Length of second phalanx

Length of head •-

Ueighth of ear
Heighth of tragus
Length of thigh
Length of tibia
Length of loot
Length of tail

r . S. N. M.
47H5

?
.skin.

U.S.K.M.
5329

?
alcohol.

M. C.Z.
4378

d
alcohol.

2rm.
37
18

j

32 I

31

11

8

29

6i

30
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Gonus DASYPTERUS, Peters.

naf»ji>leni3, Peters, MB. Ak;id. Berlin, 1870, 904.

Alalaphd, Peters, MB. Akad. Berliu, 1870, 912; Dohson, Cat. Chirop. Brit. Mus.,

1878, 274.

Lasiitrus, H. Allen, Proc. Acad. Nat. Sci. Phila., 1862, 146; Mouog. N. A. Bats, 1864,25.

XycHcejus, Cones and Yarrow, Wheeler's Exped., ZoiJl., 1875, 87.

When I described this form I placed it with Lasiuru.s, out Prof.

Peters proposed for it a distinctive generic name, Basypteriis^ since it

possesses one premohir only in the upper jaw. In the propriety of

making this change I concur.
o 111

Dental formula.—Molars--— premolars ^- — canines — incisors X 2=: 30.

Diagnosis.—Ears elliptical; tragus incurved, blunt, with a transverse

ridge on the outer surface. The internal basal lobe projects backward

beyond the internal ridge. Back of ample interfemoral membrane
scarcely hairy. The phalanges of the third digit equal in length. The
first phalanx of the fourth and fifth finger longer than the second. The

olecranon is free behind—the membrane concealing the region of the

elbow in front.

The axis of the paracone of the upper premolar, if produced, inter-

secting protocone near at its middle. The upper incisor in contact

with the canine. (See N'ycticejtis.) The resemblance of the teeth of

this genus to those of Antrozoiis have been already noted.

The manal formula is as follows

:

Millimeters.

Second interspace 2

Third interspace 14

Four fh interspace 40

Forearm 40

1. Dasypterus intermedius (Peters). (Plates xxiv, xxv.)

Lasiurus intermedius H.Allen, Proc. Acad. Nat. Sci. Phila., 1862, 146; Monog. N. A.

Bats, 1864, 25.

Dasi/pterus intermedius Peters, MB. Akad. Berliu, 1870, 904.

Atalapha intermedia Peters, MB. Akad. Berlin, 1870, 912 ; Dobson, Cat. Cliirop. Brit.

Mus., 1878, 274.

Xijcticejus intermedius Cones and Yarrow, Wheeler's Expedition, Zoid., 1875.

Description.—Ears longer than broad, slightly emarginate i)oste-

riorly beneath the tip and without black border. The internal basal

lobe as in Atalapha, but projects but little back of the inconspicuous

keel. The external basal lobe rounded without basal notch anteriorly.

Hem narrow; it is confined to the notch as in Atalapha. The tragus as

in this genus; the transverse ridge on the tragus complete. Muzzle
and chinplate as in A. ciiierea. Wing membranes with markings ([uite

as in Atalapha. A conspicuous muscle-mass lies between the long
calcar and the foot. This incloses a muscle as in A. novehoracensis.
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The tip of the tail is free. In specimen 6098, Museum of Comparative
Zoology, tlie mammary glands were large. The two nipples were near
each other toward the axilla, without a furred surface intervening.
Han^ everywhere long and silky. Dorsum, including the head, neck

and ears, with hair at the basal half dark brown; apical half old -old
On the membrane from the proximal third of the arm to the knee the
hair IS the same as on the body. It is longer than the hair in similar
positions in the red bat or the hoary bat. A light-brown tuft overlies
the first metacarpal bone, and the prebrachium above the elbow.
TInicolored light-brown hair sparsely covers the interfemoral membrane
as far as a line that unites the ankles. The fleshy extension to the
outer side of the calcaneum as in AtaJapha. Ventre including the sub-
mental region and the neck, with basal two-thirds dark brown, apical
third light brown

5
no shades of old gold are present. A sparse growth

of light-brown, unicolored hair extends along the forearm its entire
length and upon the metacarpus as far as the third digit The end
opatagium from the elbows to the knee is covered with hair having the
same characters as the above.
No differentiations are seen on the side of the neck or of ])ody. The

ears are covered at the basal two-tliirds.*

Memhrcmes.—Thfi markings on the wing membranes are so similar to
those of .4. cinerea that tliey need not be described. The propatagium
is not withdrawn behind the ulna at any point.
YariaUons.—An example from Davenport, Fla., in the collection of

Mr. G. S. Miller, jr., Cambridge, Mass., is described as follows:
Dorsum of an obscure ocher brown, flecked with dispersed transverse

sooty lines. The color becomes more rusty over the loins and upon the
basal half of the interfemoral membrane where it is of a dull russet
The basal fifth is black, the remaining portion is almost white. The
subtip IS ocher-brown and the tip occasionallv black. On the inter-
femoral membrane the hair is of a dull Isabella brown,- the basal black
equals one-fifth of the shaft, which is scarcely lighter than the long
tip. Thus the shaft is not lighter tlian on the dorsum. The fold ex*-
tendmg from the auricle to the head is heavily furred. Of the two
examples one, althougli the larger, was immature, showing that varia-
tion m the measurements of a number of individuals may be expected.

Teeth,—The maxillary incisors much as in A. cinerea and A. novehora-
censis; the cingulum markedly developed; the first premolar is absent
Ihe posterior commissure of the paracone does not reach the posterior
border of the tooth, but adjuts against the anterior limb of the second
V near its tip

; the third molar as in other species.

^Dasyptermega, Peters.-A specimen of this species from the collection of theMnseum of Comparative Zoology. The palatal rug.B are six in number. The lower
incisors not trifid, suheqnal, the first the largest. The inv of the ventre is with-out t,p of different shade to that of the shaft. The hair is of two colors, while onthe dorsum it IS of three.





Explanation of Plate XXIV.

Fig. 1. Front view of head of Dasyptenis intermeiUun.

Fig. 2. Side view of same.

Fig. 3. Wiug uiembiaue.

Fig. 4. Tail and interfenioral membrane.

Fig. 5. 8knll seen from above, x 2.

Fig. 6. Skull and lower jaw seen from the side, x 2.
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Th(> mandibular incisors crowdtMl; the iirst incisor iinicli larger than

the coequal second and third teeth; cuttinji- edge triftd and palatal

base produced; the second and third rounded, conoid, and blunt; they

are made obscurely bifld in front; the first premolar not more than half

the size of the second; the molars quite as in other species.

>ll:i(II.—The greatest length is 17""". The length of meseiu:ephalon

is ")"'"'. The greatest width is 10"'°'; the least width 5"'"'. A delicate

sagittal crest extends the entire lengtli of the metencephalon and lialf

way over the mesencephalon. The posterior temporal crests are almost

parallel with each other over the posterior half of the mesencephalon

near the dorsal median line, leaving a conspicuous space which is the

homologue of the triangular interval in other genera. The anterior

temporal crest is well defined and ends on the orbital crest. The
paroccipital process is large, conical directed, backward, and its line

intersects the condyle above its center. The mastoid process is

slightly produced, but less so than is the paroccipital. The intermediate

space is scarcely convex and deeply incised. The tympanic bone is

complete. Xo tubercle lies above the proencephalic foramina.. The
orbital crest is small and is placed well forward and involves the lach-

rymal bone. The infraorbital canal is placed high above the teeth; is

exceedingly short, permitting a mere rim of bone to lie between the

orbital and the facial foramen. The lachrymal foramen is inconspicu-

ous, almost concealed in profile. The line produced from the upper

border of the anterior nasal aperture intersecting the first molar. The
fron to-maxillary inflation moderately developed and is best defined at

the lachrymal region. The lingual process reaches the tympanic bone.

The tympanic ring is complete. The zygoma is without elevation on
the upper border.

The coronoid process is not as high as is the horizontal ramus. The'

masseteric impression is weak inferiorly and not quite reaching tlie

lower border of the horizontal ramus. It scarcely impresses the coro-

noid. The angle torms a fiat quadrate process, deeply concave on

median aspect and extends scarcely beyond the condyle. As seen

from above, it lies in line with the middle of the condyle. The poste-

rior symphysal spine is conspicuous.

N^otes on the sTceleton.—The triceps impression of the scapula bends

more to dorsum than to venter. The glenoid is absolutely straight on

median surface excavated above on lateral but very convex inferiorly

on same side. The infra-spinous portion of venter with a stout ridge

ranging downward and backward from the compact tissue at glenoid.

This ridge answers to the concavity on dorsum. In both human and
bat scapula the stoutest ridge on venter answers to the deepest concav'-

ity on dorsum. In the human variety this lies near the axillary border;

in the bat at middle of the dorsum,
Rahitat.—Mexico and the Gulf States, It is a rare si)ecies and
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nothiug is known of its life liistory. The type specimen was obtained

at Matamoras, Mexico.

Measurements.

Head and body (from crown of head to base of tail)

.

Length of arm
Length of forearm
First digit:

Length of first metacarpal bone
Length of phalanges

Second digit:

Length of second metacarpal bone
Length of first phalanx

Third digit:
Length of metacarpal bone
Lengtli of first phalanx
Length of second phalanx

Fourth digit

:

Length of fourth metacarpal bone
Length of lii'st jdialaiix

Length of scc()n<l plialanx
Fifth digit

:

Length of fifth metacarpal bone
Length of first phalanx
Length of second phalanx

Length of"head
Height of ear from head
Height of tragus
Length of thigli '.

Length of tibia

Length of foot
Length of tail

Length of calcar

TJ. S. N. M.
5382.

Immature.

Mm.

M.C.Z.
?

Min.
61

28i
49"

4
5

54
7

55
20
20

49
13

11*

44
7i
7i

21"

8
7
18
21
8
50
16

Measurements, frr first edition of Monograph.

Current
number.
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1. Maxillary teeth of Dasypterus intermedius.
2. Mandibular teeth of same, x 12.
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Geuus ATALAFHA Kalincstiue.

Atalapha RiiG.nesqne, Precis <le8 (l(5coiiveite.s ct travaux sotniologiques, 1814,12;

Desmarest, Mam., 1^20, 14G; Gervais, Hist. Nat. Mam., i, 1854, 214; Peters, MB.
Akail. Berlin, 1870, 907; Dohaou, Cat. Cbirop. Brit. Mus., 1878—Coues & Yar-

row, Wheeler's Exped., Zoiil. 1875, 86.

Scoto2)hUu8 Gray, Mag. Zo;;i. ami Bot., ii, 1838, 45)8.

Lasmrxs Gray, List Mam. Brit. Mus., 1843; Tomes, Pror. Zool. Soc. Loudou, 1857,

34; Allen", Monog. N. A. Bats, 1864, 14.

In cliaiigiu^ Lasiurus to Atalapha I liave followed the tendency of

all recent writers. I have never seen the original description of

Rafinesque, and recalling the cloud under which most of the work of

this eccentric naturalist rested, I thought it better to employ the name
of Lasiurus of Gray which, although without characterization, was
known to apply to a species already identified.

By reference to the diagnosis of AtalapJia fuscata in the appendix

it will be seen tliat it is impossible to name by its use any species of

bat in North America, I assume that Rafines(xue's original characteri-

zation of Atalapha has satisfied such observers as Gervais, Peters, and

Dobson of its validity.

The skull without marked depression between the mesencephalon

and themetencephalon. The labyrinth concealed at the occiput. A
basisphenoid fossa is present. The glenoid tends to be pedunculated.

The sacrum is broader below than above, with high coequal spines and

composed of from four to five elements. The caudal vertebrje form a

curved axis directed ventrad. The scapula with coracoid having a

long process at the free end directed backward. The spine with nodule

or facet-like process at the middle. The superior angle incurved and

bears a process which deepens the subscapular fossa. The vertebral

border depressed at supra-spinatus fossa and elevated at the infra-

spinatus fossa. The head of the huiiun'us with an oblique articular

surface; the internal tuberosity produced. The epitrochlea i)rolonged

as a short spine; it serves to deepen the trochlea, besides affording

attachment to a ligament and muscles. The epicondyle with a small

spine anteriorly. The radius with a square shaft and marked with im-

pressions for extensors of the carpus and thumb. The proximal ulnar

rudiment is anchylosed to the radius—a slender thread like shaft end-

ing free at the proximal third of radius; tlie distal rudiment with a

reverted spine. The mauus with erect thumb, not disposed to lie with

the second digit; the callosity rudimeiital, if present; not wider than

the first phalanx. The second and filth metacarpal bones stout, the

latter shorter than the forearm, and concave on pollical border, near the

head for the elongated pisiform bone. The second phalanx of the third

digit flexed at a right angle in repose and can not be brought to axial

line with the first phalanx. In repose the third digit is much longer

than the body and inferior extremity. The pectineal spine or the in-

nominate bone reaches the upper lip of the acetabuhim: the thyroid

foramen is oval} the internal superior spinous process of the ilium is
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pointed. Femur with external trochanter triangular, with a horizontal

upper border. Eadiocarpal pouch defined; palmar folds present. The

endopatagium with numerous vertical muscle fascicles, which form a

curved diminishing series toward themanus. Themembranes stretched

across from the ventral borders of the large, distinct metacarpals.

The occipito-pollical muscle receives an accession from the pectoralis

nuiscle; it is heUl firmly at the forearm to the fascia over the extensor

muscles. The cerebrum is acuminate; cerebellum is with lateral lobe

(flocculus).

Maxillary incisors two, conical, touching canines, i)rotocone small,

with trace only of posterior commissure ; third upper molar rudimental

;

first upper premolar minute and lies inside axis of dental series.

Atalapha is the most aberrant of any of the genera of the Vesperti-

lionklw, as this family is at present defined. It presents features in com-

mon with the Molossi and the Phyllostomickc. The shape of the wing,

especially as to the strength of the first metacarpal bone, the shortness

of the fifth metacarpal bone as comiiared to others of its series, the

rigidity of the phalanges of the fifth digit, the arrangement of the

lines in the fourth interdigital space, the flexibility of the lips, the

great height of the internal tuberosity and of the length of the epicon-

dyle of the humerus, the reverted distal ulnar rudiment, the poste\ior

deviation of the coracoid process, the presence of a distinct lateral

lobe to the cerebellum, the number of the upper incisors (being re-

stricted to two), and the general shape of the wing are as in Molossi;

while the complete tympanic bone (forming a ring at the upper margin),

the pisiform bone being palmad and articulating with the fifth meta-

carpal bone, the palmad distinctness of the metacarpal bones, the

shapes and relative i^roportions of the ectoturbinals, the presence

of numerous vertical raised muscle-bands on the endopatagium, the

angle of the lower jaw not being deflected, but remaining in axial line

with that of the horizontal ramus, the genus resemble the true Fhyl-

lostomida'.

The following key will be of use in determining the species

:

I. Border of ear liglit brown; no clumi),s of liair on forearm.

a. External basal lobe ofear notched A. noveboracensis [p. 142]

.

b. External basal lobe of ear not notched A. teliotis [p. 153]

.

II. Border of ear black; a clump of hah- on dorsum of forearm . ..J. cmerea [p. 1.55].

Atalapha noveboracensis (Erxleben). The Red Bat. (Plates xxvi, xxvii, xxviii.)

Vespertilio noveioracensis Erxl., 8yst. Reg. Auim., 1777, 135; Harlan, Fauna Amer.,

1825, 20; Godman, Amer. Nat. Hist., i, 1826, 50; Cooper, Ann. Lye. Nat. Hist.

N. Y., 1837,57; De Kay, Nat. Hist. N. Y. (Zool.), 1842, 6, pi. ii; Leconte, Proc.

Acad. Nat. Sci. Phila., 1855, 432.

Nyctieejus noveboracensis Leconte, Cuv. Regn. Anim. (McMurtrie's ed.), Appendix, 1831

,

432; Temminck, Monog. Mam., ii, 1835, 158. Wagner, Schreb. Siiugeth., Siippl.,i,

1840, 546; Ih., v, 1855, 773. Schinz, Synopsis Mam., i, 1844, 199; Max. zu. Wied,

Archiv Naturgesch., 1861, 186.





Explanation of Plate XXVI.

Fig. 1. Front view of head of Atalapha novehoracensis.

Fig. 2. Side view of same.

Fig. 3. View of tragus and inner surface of auricle.

Fig. 4. Wing membrane.

Fig. 5. Tail and interfemoral membrane.

Fig. 6. Skull seen from above, x 2.

Fig. 7. Skull and lower jaw seen from the side, x 2.

Fig. 8. Os petrosa. x 4.
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Lasiunis novcboravcnsis Tomes, Proc. Zofil. Soc. Loudon, 1857, 31.

VesjyertiHo lasiurus Gme]. Liun. Syst. Nat., 1788; .S(;hreb. Sang., 1826; Geoff. Annal.

(In Mus., Paris, viii, 1806, 200, f. 6 ; Desui. Mauini., 1820, 142 ; Fisch., Synop. Mam.,

1829, 109.

Nyctiajiis lasiKnis Wagner, Schreb, Silugeth., Snppl., v., 1855, 772.

J'csprriniorKheUni Palisot <lc Beaiivois, Cat. Peale's Mus., 179(), 204.

VeiipertiUo I'iUosiasimus* Geoif., Auual. du Mus., Paris, a'iii, 1806, 478; Desmarest.

Maui., 1830, 143; Fischer Syuop. Mamm., 1829, 110; Rengger, Siiugeth. Parag.,

1830, 83; Waguer, Schreb., Siiugeth., Suppl. i, 1840, 536.

VvspertUio monachits Raf., Amer. Mouth. Mag., iv, 1817, 445.

res2}criilio tessclatus, Ibid., Amer. Mouth. Mag. iv, 1817, 445.

Taphyzous rufits Harlan, Fauna Amer., 1825, 23.

Vespertilio riiftis Warden, Descript. United States, v. 602.

Lasiunis riifus Gray, List. Mam. Brit. Mus., 1843,32; Gosse, Naturalist iu Jamaica,

1851, 280.

VespertiUo blosseivillii Lesson et Garn ot, Bull, des Sci. Nat., viii, 95; Fisch. Syuop.

Mam., 1829, 110; La Sagra, Hist, de ITle de Cuba, 1840, 6, pi. i, f. 4, 5, 6, 7, 8.

VesptrtiVw bonariensis Lesson, Voy. de la Coquille, i, 1829, 137.

NyclicejiiH ranis Poeiipig, Reise Chili, i, 1835, 451 ; Wagner, Suppl. Schreb. Siiugeth.,

I, 1840, 547; Gay, Hist, de Chili (ZooL), i, 1848, 37.

Atalapha Mexicana Saussure, Revue et Mag. de ZooL, xiii, 1861, 97.

Atalapha varia Peters, MB. Akad. Berlin, 1870, 909.

Atalapha frantzii Peters, MB. Akad. Berlin, 1870, 908.

Atalapha pfeipvi Gundlach, MB. Akad. Berlin, 1861, 152.

Atalapha novehoracenftis Peters, MB. Akad. Berlin, 1870, 908; Dobson, Cat. Chirop.

Brit. Mus., 1878; Coues, Jordan's Man. N. A. Yert.; Alston, Biol. Central-

Amer., 1879-1882, 22; Coues and Yarrow, Wheeler's Expeditiou, Zoiil., 1875.

1875.

New York Bat. Penn. Syn. Quad., 1771, 367. Eucylcoped. Methodique. (Dau-
beuton), 1783, fig. ; Penn. Arct. Zo.il., 1792, 184; Kirtland, Zoiil. Report 18—, 175,

Emmons, Mass. Report, 1840, 9.

Red Bat. Wilson Oruith., vi, 50, f. 4.

Diagnosis.—Much smaller tbau A. cinerea, which it otherwise closely

resembles. The hair is reddish with fawn and chocolate variants.

There is no clumi) of hair above the dorsal aspect of the elbow, and the
forearm measures from 36""" to 38"'"^ The border of the auricle is brown
and the external basal lobe is notched.

The phalanges in each digit, Avith the exception of the first, nearly the

same length.

Themanal formula is as foHows:

-t^.rCt) J J^r'^-C^fx^ 7 Alilliiupters.

EJRst interspace 10

S«c»nd intersiiace 33
Difference 23

Forearm 37

" The tragus in this .species is described by its proposer as subulate. The hair ex-
tends on the dorsum of interfemoral membrauc. But it is not mentioned to what
degree. The membrane.3 are pictose. The form is (]iiito as likely to be a variety of
V. albescens as one of Atalapha. (See

i>. 87.)
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Description.—Ears shorter tliau Lead ; less rouuded tlian in A. cin-

erea.* While anterior border is convex the posterior is slightly con-

cave between the tip and couch and minutely revolute. The internal

basal lobe is wider than high, lower border horizontal, posterior end

free and projecting back of the base of the keel (int. basal ridge). The
keel is stout and conspicuous. The external basal ridge defined. A
narrow hem confined to the region of the shallow notch which it entirely

occupies. The external basal lobe rouuded not incurved or thickened;

a distinct notch at the base anteriorly. The tragus nearly half as

high as the auricle. Anterior border nearly or quite straight, tip

rounded and produced forward. The greatest width equals one-half

the height. The basal lobe is conspicuous; above it lies a long shallow

notch, the upper border of which forms a minute tubercle; above this

the border is convex but tapers abruptly toward the apex. The tragus

is marked by a transverse ridge, which, however, does not extend en-

tirely across the outer surface.

The muzzle is flat or concave, and projects slightly beyond the lower

lip. The nostril near the upper lip with septum touching the outer

wall. The simple chin plate not bound to the gum nor defined at the

sides, but continues with the border of the lower lip. It is apt to be

more conspicuous in the female and have a sharply limited lower border.

The calcar is bony in adult forms. It often ends by a small distinct

lobe. The post calcaneal lobe is often absent. The wing- membrane is

attached to the base of the toes. White spaces occupy the side of the

fourth and fifth metacarpal bones. Numerous minute spots are dis-

persed over the third and fourth digital interspaces.

The fur is everywhere soft, luxuriant, and more brilliant in coloring

than in any other species in the fauna. Above the general ettect is of a

russet red color with occasional shades of brown, fawn, dull buff, or gray.

The hair of the body is everywhere black at the basil third, followed

by a bright, broad band of light buff" (gold or yellow); then follows a

subtip of the characteristic hue of red or its variant, the extreme tip

of the hair being often gray, especially toward the sides of the body.

The hair is relatively short on the head and neck, and longer on the

back of the chest, side of the neck, and over the loin. The ears are

covered at the basal two-thirds with fine unicolored hair of the same

hue as that of the head; thus the color of the back (at the ear) is

brought around to the side and even to the front of the neck. The in-

terfemoral membrane is completely covered in the majority of speci-

mens with hair which is slightly woolly in texture and is without the

black base and buff of the shaft that is so conspicuous in the hair of the

body. The wing membrane is covered with hair from a i>oint midway

from the elbow to the ankle. Like that on the interfemoral membrane,

*In the drawing of the head by M. Duges, pi. xxvii fig. 2 the ears are represented

as bordered Tty a broad dark margin. Nothing similar to this has been observed by

me in the study of the alcoholic specimens.





Explanation of Plate XXVII.

Fig. 1. Atalajyha noveboraceusis Lauging by hind feet. The hairy interfemoral

membrane is bent forward by the flexure of the tail. After a sketch from i((

life by M. Duges.

Fig. 2. Head of Atalapha noveboracensis, showing the protruding snout. After a

sketch from life by M. Dug^s.

Fig, 3. Front view of head oi Atalapha tcliotis.

Fig. 4. Skull seen from above, x 2.

Fig. 5. Skull and lower jaw seen from the side, x 2.
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1, 2. Atalapha noveboracensis. 3, 4, 5. Atalapha teliotis.





A MONOGRAPH OF THE BATS OF NORTH AMERICA. 145

^'6 basal black is here absent. The back of the toot is covered with

r of the same character as on the interfemoral membrane. A patch

of white hair is seen overlying the first metacarpal bone.

The abrupt contrast seen at the side of the neck between the dorsal

and the ventral colors, the long stretch of the dorsal color that covers

the ear and extends with its lower forward curve to near the angle of

the mouth, the raised longitudinal fold of integument, tend to make
this xiart of the body of special interest.

On the venter the hair is not of the uniform shade of the dorsum,

1 ut presents two divisions, the first in the region of the space beneath

thejaws and in front of the neck; the second, that of the front of the

chest, the abdomen, and the pubis. The first is of a delicate shade of

•usset red, verging to yellow; the second is of a grayer or whiter tinge,

especially at the tips of the hair. The sides are often pure salmon.

The basal black and shaft of buff are the sailie as on the dorsum, but

the long gray tip is best developed on the venter. The salmon-tintedhairs

of the side are without yellow on the shafts and are often without gray

tips. A conspicuous white patch is seen on the venter of prebrachium

as this membrane joins the body. In someindividuals a ring like band

of white is continuous with these patches across the pectoral region.

The sides of the neck are particularly richly colored for the red and
white effects are here abruj)tly demarcated. In Southern examples the

gray of the abdomen predominates over the red and salmon. In Mex
lean varieties the entire venter assumes a gray tinge with warm sienna

brown interspersed. The hair of the membranes is less develoi)ed on

the interfemoral membrane, but is more developed on the wing mem-
brane than is the case on the dorsum. On the interfemoral membrane
short, woolly, sparsely arranged unicolored fur is seen at the basal half

only. From the knee the same character of fur extends to the third

digit from the side of the body for a distance equal to one-third of the

width of the wing. The color is dull salmon.

The varieties of coloration are found in the subtip and tip of the hair;

they may be named the red, the dark brown, and the gray. The red is

confined to the subtip and is accomiianied with a bright buff" shaft and
no ashy tip or so slight a disposition to ash as not to interfere with the

prevalent color. The dark brown retains a dull old gold or oc^ "^r shaft,

; with a subtip of this color or of old gold; in this variety the membranes
are from dark brown to nearly black; the gray color, to a gray-brown

subtip, a fawn shaft, and a long gray tip ; no ashy hue is anywhere seen.

These differences do not correlate with any structural peculiarities or

with contrasts in measurements. Unfortunately many of the more strik-

ing are from examples which are without locality. One gray specimen
was from Louisiana. In a specimen from Mcmnt Pleasant, sent me for

inspection by Mr. G. S. Miller, jr., the colors were somber, being of a
dull maroon mottled Avitli black, remarkably like the display of colors

in A. semotci^ from the Sandwich Islands.

441—No. 43 10
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lu the immature iudividual the hair is without the basal bhick. On
the dorsum the tips are more ashy than in the adult. In some speci-

mens the gray tints predominate along the entire hair. In other exam-

ples the basal parts are light brown or reddish brown. On the venter

the parts below the line of the head are entirely white over the chest

in very young animals, the abdomen being naked. In older forms the

basal parts are brown; tlie sides of the trunk are lined nearly as far

back as the spine, much as in GMlionycteis davyi. The ears are hairy

with the exception of the tips. The deep conch, as it turns on the neck,

is heavily covered with hair of the dorsal hues. The hair on the inter-

femoral membrane and the white spots on the first and fifth meta-

carpals are as in the adult, but the hair along the forearm is absent.

In an embryo 20""" long, from vertex to ])ubis was, with the exception

of a little hair on the lower lip, naked on the under surface of the body.

The color of the skin Avas of a delicate salmon. On the back, in-

cluding the interfemoral membrane, the hair was short, uniform, and of

a chestnut-brown color, with ashy tips, excepting the margin of the

trunk, where the hair was white. On the head a fold extended ob-

liquely forward and inward and almost joined a corresponding band

from the ear of the oi)posite side. The skin of the side of the neck over

the position of the tendon of the occipito-pollical muscle Avas conspicu-

ously raised. In another example of the same size the coloration was
the same, excepting that the junction of the side of the neck and the

region of the shoulder (ventral asi)ect) was covered with short, white

hair.

Variations.— No. OOoO U. S. N. M.; skin, nearly adult; without

locality, is of a uniform gray at the subtip. The absence of the

characteristic russet and chocolate tints easily distinguishes this form.

It probably is from a northern locality. The specimen is in bad con-

dition. Specimen Xo. 11153 U. !S. X. M., skin, from Arizona or Xevada,

Wheeler's expedition ( f ), does not appear to differ from the eastern ex-

amples. The Mexican and California varieties are smaller, with a red-

der color posteriorly and a gray hue anteriorly. The shoulder tuft is

more distinctly ventral. The ventral aspect of the interfemoral mem-

brane is less hairy at the base than are the northern forms, while the

hair about the interiiu- extremity extends farther on the endopatagium.

An example from Guanajuato, JVIexico, in the collection of Mr. II. A.

Ward (No. 14290), resembles A. frantzii, Peters. The venter is cov-

ered with silky fur, plumbeous at basal half, and whitish or gray at

apical half. The fur on the membrane is grayish.

Two examples from Florida, in the Museum of Comparative Zoology,

are darker throughout than the above description. The external basal

lobe was larger, the first phalanx of the second shorter, finger and the

external border of the auricle slightly emarginate. The specimens

are immature and much mutilated with shot. They may represent

A.jjfeiffvri ( ?). Mr. C. F. Mayuard, /. c, mentions that specimens from
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Florida aia n<»t only smaller in «ize than those from the North, but are

much deeper in color; the fur is generally tipped with ash.

The extent to which hair is distributed ov^er the skin expanse is

subject to cousiderablc variation. It is scantily present over tlie dor-

sum of the interfemoral membrane and the ventral region of the forearm

in all tlie specimens (three in number) which have been collected in

California. In tliis particular such specimens resemble the parts as

found in D.cf/rt, (rervais and J), crfregia, Peters. It is i)ossible that the

Mexican A. frantzii may range northward as far as California. In

specimen No. 1421 from Massachusetts, in the Museum of Comparative

Zo«31ogy, the hair is restricted in almost precisely the same manner as

in the western and neotropical varieties. It is interesting to notice the

persistence of the minute tufts of hair on the first and fifth metacarpal

elements. These appear early in the individual, while the other growths

appear late, and are hence subject to a greater range of variation.

The size of the post-calcaneal lobule varies, and in some specimens it is

absent. Dobson states that it is always absent. The prebrachial mem-
brane is as a rule ample, but it may end on the radius at a point at the

beginning of the distal fourth of the radius. Wheu the membrane is

scant the auricle is thick and well set. It is suggestive that in the

]Molossi when the auricle is thick and leathery the autibrachial mem-
brane is also small.

It is evident from the above account that extended series from the

entire continent will be necessary before the observer can determine

the \alidity of sjiecies which have been described from Mexico and
South America. From the material at my disposal I prefer to accept

but two red bats in the United States, A. noveljoraeensis and A. teliotis,

though holding as probable that a distinct species may be discovered

in Florida. The figure drawn by M. Duges (PI. xxvii, fig, 2) exhibits

the auricle bordered by a broad margin of a contrasting shade to that

of the interior, as in A. cincrea and the tragus not incurved. It is

probable that the fur conceals the external basal lobe, as here repre-

sented.

Maj. Le Conte mentions having met with an entirely white form, the

bases of the hair alone being dailc. It was probably an albino.

In a specimen from Cambridge, Mass., in the collection from Mr. G.

S. Miller, jr., the internal basil lobe ends abruptly at the outer end of

the internal basil ridge, and is sparsely covered with hair on the con-

cha! surface.

So acute an observer as Mr. J. A. Allen believed, in 1809 (Bull. Mus.
Comp. Zool., 18G9, 14.3j, that the red and hoary bat may yet prove to

be one and the same species. In this opinion I can not concur.

Membranes.—The membranes are attached almost to the back of the

trunk. The prebrachium forms a ridge at the side of the neck over the

occipito-pollical nnisde. Tlie thumb is disposed to be drawn palmad
by tlic trachimof this mnscle, but ton nuu-h less degree than in s])ecies

of Phyllostomidie. The thumb callosity is not wider than the adjacent
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phalanx. The membrane is drawn evenly across the dorsal borders of

the digit, so that the bones project palmad only. The third metacarpal

bone is here as distinct as any others of its series. The proximal fourth

of the fifth metacarpal bone is concealed by i)almar folds.

When the lines of the membranes are studied they are seen to be

much the same as in A. cinerea, with the exception of the intercostal

lines, which are more distinct than in that species, and the horizontal

limbs of the triceps fascicle system are farther apart. The third

interspace is without predigital lines. The terminal digit of the fourth

finger is without projecting lobe; that of the fifth finger is minute.

The prebrachim with two elliptical thickenings in the line of the ten-

don of the occipito-pollical muscle; one of these lies at the shoulder,

the other along the line of the forearm.

/SAjf?/.—The brain caseismuch elevated posteriorly and abruptly inclines

downward toward the face; no depression on vertex between mesen-

cephalon and meteucephalon. Processes and crests as a rule produced.

The sagittal temporal crest is short and nearly confined to the interval

between the meteucephalon and the mesencephalon. The posterior

temporal ridge is well defined and extends obliquely from the end of

the sagittal, thus leaving a large triangle between the two crests

and the occipital crest. The anterior temporal crests are faintly de-

fined. The meteucephalon is a third of the entire length of the head.

The swelling of the protencephalon is distinctly seen on the vertex.

The vertex of the face is provided wnth a wide groove its entire length;

there is no nasal eminence. A rounded ridge is seen on each side on

the line of the single incisor. The outer wall of the infra-orbital canal

is elevated into a tnbercle. The lachrymal bone bears a distinct though

small spine. The fronto-maxillary iutiation is moderate and the inner

wall of the orbit flat. The zygmotic arch is slender and of uniform

width, i.e., is without elevation of the upper border. The paroccipital

process is nearly as long as the occipital condyle; the mastoid process

is nearly as long as the paroccipital; thelowerborder of the interval is

deeply notched. The tympanic ring is complete. Tlie angle of the

lower jaw is entirely outside the condyle, as seen from above. The
masseter impression is not defined interiorly and reaches the inferior

impression of the horizontal ramus.

The details of the cribriform plate and the ethinoidal turbinal plates

are as follows

:

The encranial surface presents the septoturbinal foramina placed in

a row along the anterior half of the space of the same name. The oi^en-

ings of the ectoturbiual surface are in a direct line with the foregoing,

and both are depressed below the general surface. The foramen for

the first endoturbinal is seen lying at the bottom of the conspicuous dc"

pi'ession near the crista galli. The foramina are everywhere at the

sides of the encranial surface. Seen fjoni the nasjil as])ect the ectotur-

biual seems to be nearly the length of the first endoturbinal, and is com-
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pressed medio-laterally. It is slightly convolute outward at its base

and concave on its lateral surface. The first endoturbinal is abruptly

acuminate anteriorly, and straight on its median, lateral, and under

free surfaces, the last named being concave inferiorly. The second en-

doturbinal plate is oblique, and slightly inflated at its anterior end.

Its lower border forms the inferior edge of the median series of plates.

The third endoturbinal is triangular in shape, and is one-half the size

of the preceding.

Teeth.—Teeth the same as in A. cinerea, with the exception the lower

incisors are less crowded and serrate throughout. Some specimens show

a degree of crowding greater than that exhibited in the drawing. The

anterior prolongation on the lingual aspect of the lower second premolar

is somewhat exaggerated. The incision between the paraconid and

hypoconid does not reach to the level of the basal cingula.*

The milk upper incisors are carried outward, canine form, and four in

number. The lower incisors are unequal, the first tooth being the

smallest and simplest, the third the largest and most complex. The
lower canine is curved backward and furnished with a large basal cusp.

Mr. Gr. S. Miller has sent me, from Nassau, a skull of A. noveboracensis

possessing the remarkable peculiarity of the left maxillary incisor hav-

ing two distinct cusps instead of one. Close examination was required

before it could be seen that two left incisors were not present.

J^otes on the sl-eleton.—The end of the coracoid process of the scapula

is scarcely wider than the base; the spine is but little curved and is

furnished with a tubercle at the middle. The region of the semicircular

canals of the bony labrynth is scarcely wider than the cochlea, and is

without lateral expansion. The epicondyle of the humerus is produced

as a spine. The sternum is provided with a large ventral crest at the

anterior third of the prosternum; the lateral process is one-half the

length of this segment. The distal rudiment of the ulna is in the form

of a reverted spine, which is occasionally united to a crest projecting

from the radius, thus converting the notch that is defined between the

ulna and the radius into a foramen. The radius is quadrate, in trans-

verse sections; it retains a groove for the extensor tendons. The pec-

tineal spine is quadrate and as high as the upper border of the acetab-

ulum. The calcar is firmly osseous. The fourth metacarpal bone is

not concealed when the third and fifth bones are approximated; the

first metacarpal bone lies near the center of the carpal region ; the

second metacarpal is broad and stout, resulting in defining a small

second space between it and the second metacarpal.

Bemarhs on sex.—The females as a rule are a little largef than the

males, and, when fully adult, retain at the lower border of the chin-

* Maj. John Leconte (Proc. Acad. Nat. Sci. Phila., 1853), in describiuj^ the teeth of

this species, states that the canine is hollowed out behind, with a perpendicular

septum dividing the concavity for its whole length. The premolars are concave on
the outer and inner surfaces.
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plate a sharper border, wliicli extencLs slightly along the lip; the

tongue and the terminal caudal vertebra are also somewhat lorger.

It is probal)ly true that these characters are tactile in significance and
relate to the delivery and care of the young. From the marked flex-

ibility of the tail the interfemoral membrane is brought well to the

front. The head can with ease be depressed into the pocket in this

way formed, and the mother can easily guide the young with her mobile

lips to the mammary glands. While this conclusion is of the nature

of a surmise, it is made tenable by the structure of the parts involved

in the act.

The prepuce is thick, cauliflower-like.

The females are more often preserved in the museums than the males;

whether this is due to the greater abundance of females or for some

peculiarities which render their capture more easy, is imj)0ssible to say.

The mammary glands are rudimental in the female between periods

of sexual activity. The mammary region is covered with fur of the

same character as seen elsewhere on the front of the thorax. Neither

in a female, whicli possessed embryos two lines in length, is there

any external development. If such a specimen be dissected the local-

ity of a mere trace of the gland can be detected by the position of a

small circular spot of dark skin, which retains a central white j)oint.

No mammary structure will be visible. The lactating female, however,

possesses large mammte ; one of these lies on the border of the axilla

and a second over the pectoral musijle.

The testicles are black. The prepuce is thick and cauliflower-like.

Habitat.—The red bat has an extensive range, even assuming that

the species of the tropical and neotropical regions are distinct. Ac-

cording to J. B. Tyrrell (Cat. of Mam. of Canada, Toronto, 1888) it is

found throughout Canada, from the Atlantic to the Pacific coasts. In

the United States it appears to be more common in the valley of the

Mississippi and in the Atlantic slope than on the western jilateau. Ac-

cording to C. Hart Merriam (/. c.) it is rare in the Adirondack Moun-

tains. To the west of the Sierras it is not common. But two si)eci-

mens were sent me from the local collection of the California Academy
of Science. In the Museum of the Smithsonian Institution in 1805

there was but a single specimen from this region. This was secured

at Fort Tejon.

C. F. Maynard, in his paper entitled " Mammalia of Florida" {I. c),

says that this species is common in the more northern sections of the

State, frequenting the woods. During the day the bats are seen cling-

ing head downward from the leaves of trees. The animal has been

captured in the eastern United States while hanging in the manner

described. These observations harmonize with the rudimental meta-

carpo-phalangeal callosity of the first digit and the great length of the

third digit, which can not in repose be dorsiflexed at the phalanges.

Nevertheless specimens have been obtained from a cave near Albany,
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I^. Y., by G. -T. Green, and the collection of tlie Mn.scniii of Compara-

tive Zoolo.yy (iontiiins a specimen (No. alM)]) wliicli was secured in

Short Cave, Kentucky.

J. G. Shute, of Woburu, Mass., observed soon after sunset in Octo-

ber a strange object pass him in the air which seemed to fall to the

ground not far from where he was standing. Tie found it to be a pair

of red bats in coitu. (J. A. Allen, Bull. Mus. Comp. Zool., 1SG9.)

From the drawing by M. Duges (PI. xxvii, fig. 1), which was sent by
him to Prof. P>aird, it can be inferred that the animal while at rest

may bring the interfemoral membrane forward and ui)ward over the

abdomen. 1 have elsewhere ventured to suggest tliat the female may
insert the head into the pouch in this w^ay formed to assist in the de-

livery of her young and to care for them afterwards. In a second draw-

ing the snout (see PI. xxvii, fig. 2) is represented as X)rotruding. It is

noticeable that the mouth is not wide open and that no teeth are visible.

The red bat may fly over wide ranges of open water, since a specimen

now in the Museum of Comparative Zoology was caught at sea near

Cashes Ledge. The disposition for bats to flyover the water has been

often noted; they not only collect the dipterous and neuropterous

insects which there abound, but when at rest hang from a branch or

twig on the edge of a bank with their snouts nearly touching the water.

(Merriam.)

The following table includes measurements of very young individuals

with deciduous teeth:

Head
Botly
Koi'earni

First iiu'tacarpal bono—first digit
I'lialaiix

Tibia
Foot

728.

M. C. Z.

No number.
U. S. N. M.

14
25
19
3

5

10

n

No number.
U.S.N.M.

15
26
28^
3
6
12
7

In these three individuals, whose forms are, respectively, 10, 10, and

28i, the foot remains essentially unchanged, aud is the same in the

smallest specimen as in the adult. In the first of the series the tibia

and foot are of the same length. The bone grows rapidly, and is over

twice the length of the foot in the adult. The body and the forearm

grow in about the same ratio, and change much more rapidly than does

the head.



152 BULLETIN 43, UNITED STATES NATIONAL MUSEUM.

Measurements.

Ilead and body (from crown of head to ba.se of tail)

.

Length of arm
Length of forearm
First digit:

Length of tir.st metacarpal bone
Length of first phalanx
Length of .second phalanx

Second di'rit:

Length of second metacarpal bone
Length of first phalanx

Third digit:
Length of third metacarpal bone
Length of first phalanx
Length of .second phalanx

Fourth digit:
Length of fourth metacarpal bone
Length of first phalanx
Length of second plialanx

Fifth digit:
Length of fifth metacarpal bone
Lengtli of fir.st plialanx
Length of second phalanx

Length of head
Height of ear from head
Height of tragus
Length of thigh
Lengtli of tibia
Length of foo t

Length of tail

3-4
5
2

39
17

Ki.V

3!)

11.^

8

32i
7

' Lactating.

Meusuremenis from first edition of Monograph.

Current
number.
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1. Maxillary teeth of Atalapha noveboracensis. x i6
2. Mandibular teeth of same, x is
3. Maxillary incisor, canine, and premolars of Atalapha teliotis. x 16.
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Cat. Ko.

5251
5463
5250
4215
5249
5460
5457
5459
5156
5466
5458
5461
5265
5264
5278
5269
5272
5277
5268
5266
5207
5273
5279
5275
6185-7
5271
5541

Speci-
mens. Locality.

Ca.ss County, Mo
Missouri
St. Louis, Mo
Neosho Falls, Kans
Illinois ,

Cook County, 111

Racine, Wis
Albion, Mich
Gro.sse Isle, Mich
Lake Superior
Tellowstone Kiver

do
Nebraska
Lnraniie Peak, Nebr
Cimarron River, Kans
Pecos River, Tex
Bet. Laredo & Cauiargo,Tex

.

Iklatamoras
Fort BUss, N. Mex
Fort Tejon, Cal
Cape St. Lucas
Rock Creek ?

Locality unknown
do
do
do
do

Presented by-

Dr. P. R. Hoy
do r^

Dr. (t. Engeluiaun

.

B. F. Goss
R. Kennicott

do
Dr. P. R. Hoy
R.R. Child.'.
Rev. Charles Fox.

.

.(.').

Dr. F..V. Hayden
Col. Vaughaii
Dr. J. G. Cooper
Dr. Hayden
J.H. Clark
Capt. J. Popo
Arthur Schott
Lieut. Couch (BerL Col.

)

Lieut. S. W. Crawford ..

John Xantus
do

W.S.Wood
.(?).

W. L. Le Due .

Nature of
specimen.

.hoi

In alcohol
Dry skin .

In alcohol
Dry skin.

.

. . . .'.lo

....do

.-..do

.-..do

..-.do

....do

....do
In ale
....do
....do
....do
....do
. - . -do
. . . .do
....do
. . . do
....do
....do
....do
...do
...do
...do
...do

Collection.

U.S.N.M.
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.

2. Atalapha teliotis H. Allen. (Plates xxvii, xxviii.)

A. teliotis H. Allen, Proc. Amer. Phil. Soc, xxix, 1891.

Ears rounded, much smaller than head. The internal basal lobe

longer than broad, and without posterior projection. The external

basal lobe longer than high, without notch at the base anteriorly.

The hem occupying notch is half the height of the auricle and is ample.

The tragus is coarsely crenulate on the outer border, slightly narrowed
Rit the tip, which is not turned forward. The external surface is with-

out a trace of ridge, and the notch at the base above the small basal

lobe without a tubercle. Snout and lower lip quite as in other species

of the genus, except that the chin plate is somewhat wider.

Skull with groove on center of face vertex continuous with the an-

terior nasal aperture. Sagittal temporal ridge sinuate. The tirst

upper x)remolar exceedingly minute, scarcely half the size of the cor-

responding tooth in other species; it can with difticulty be seen even
with the aid of a lens. The lower premolars are nearer of a size than
is the case in other species, the first being fully half the size of the

second. The third lower incisor is rounded, minute, and without cus-

pules.

The membranes are much as in A. noveboracensis, but the terminal

phalanx of the lilth finger is longer and ends with a free end on the

margin of the endopatagium. The membranes are attached to the foot

at a point midway between ankle and the base of the toes.

The prevalent color of the hair is dark chestnut above, but lighter

below. The base on the body is everywhere black, and t\w shafts buff.

No ashy tips are anywhere seen. The ventral half of the side of
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neck is white. The hair is scanty along the ventral surface of the

forearm and the proximal ends of tlie last three metacarpals. The
dorsum of the interfemoral membrane is furred only at the basal third.

The remaining characters as in A. noveboracensitt.

The manal formula is 2-10-28-37, the difference between the third

and fourth interdigital interspace 18, and is much the same as in A.

novehoraeenfiis.

Teeth.—The teeth, as in other species of the genus, with the exception

that the first premolar is smaller and slightly oval, and the second

premolar with a narrower V and smaller heel.

This species is readily distinguished by the shape and small size of

the ear and tragus, by the attachment of the wing membrane to the

foot, and by the peculiarities of the premolars in both jaws, as well as

those of the third lower incisors. It agrees with a southern variety of

A. noveboracensis {A. frantii) in the partially free dorsal surface of the

interfemoral membrane.

The specimen was forwarded to me by Mr. J. G. Cooper, of the Cali-

fornia Academy of jS^atural Science, in a bottle containing an example

of A. noveboracensis, and it resembles this form so closely in coloration

that at first I mistook it for an immature example of the species last

named. The specimen is in poor condition. After decomposition had

set in it had been preserved for a long time in strong alcohol.

Habitat.—Unknown, but is probably southern California.

Measuremenis.
Millimeters.

Head and body (from crown of liead to base of tail) 38

Length of arm 22

Length of forearm 37

First digit

:

Length of first metacarpal bone 2

Length of first phalanx 4

Second digit

:

Length of second metacarpal bone 40

Length of first phalanx - 6

Third digit

:

Length of third metacarpal bone 40

Length of first ](halanx 14

Length of second phalanx 15

Fourth digit

:

Length of fourth metacarpal bone 38

Length of first phalanx 10

Length of second phalanx 8

Fifth digit

:

Length of fifth metacarpal bone 32

Length of first phalanx 7

Length of second phalanx 7

Length of head 12

Height of ear from head 4

Height of ear from base of external lobe to tip 6
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MiaHurcvientH—Coutiuucd.
Millimeters.

Height of tragus 3

Length of thigh 14

Length of h'g 16

Length of foot 6

Length of tail 39

Width of second iuterdigital interspace 2

Width of third interdigital interspace 10

Width of fourth interdigital interspace 28

Difference between third and fourth inters]iace 18

Length of forearm 37

The measurement of the body and of tlie metacarpals are witliin the

range of these which can be made on specimens of A. novehoracensis.

The second phahinx of the third linger is longer than the second; the

second phalanx of the fourth finger is much shorter than the first; the

second phalanx of the fifth finger is of the same length as the first. In

these respects the measurements are in contrast witli those of A. nove-

horacensis. The thigh is shorter than the leg, while both are smaller

than is the species named. The foot is shorter, while the tail is slightly

longer.

3. Atalapha cinerea (Palisot do Beanvois). The Hoary Bat. (Plates xxix, xxx,
XXXI.)

Vespertilio chierciis Palisot de Eeauvois, Cat. Peale's Mus., Phila., 1796, 14; Le-

coutc, Proc. Acad. Nat. Sci. Phila., 1855, 433.

TesperiUio lyrulnosus Say, Long's Exped. to Rocky. Mts., 1823, 67; Harlan, Fauna
Amer., 1825, 21; Ih., Med. and Phys. Researches, 1831, 28; Godman, Anier. Nat.

Hist., 1826, 68, pi. ii, f. 3; Richardson, Fauna Boreal. Anier., 1829, 1; Cooper,

Ann. Lye. Nat. Hist. N. Y., iv, 1837, 54; DeKay, Nat. Hist. N. Y. (Zool.), 1842,

7, pi. 11, f. 2.

Scotophllus pniiuosm Gray, Mag. Zool. and Bot., ir, 1838, 498.

NycticcJHs pruinosiis Temuunck, Monog. Mam., 18.35, 154; Wagner's Schreb. Siiug.

(Suppl.), I, 1840, 544; Ih. v, 1855, 770; Schinz, Syn. Mam., i, 1845, 197; Mas.
Zu, Wied, Archiv Naturgesch., 1861, 185.

Lasiurus pruinosus Tomes, Proc. Zool. Soc. Lond., 1857, 37.

Lasiurus Hiierens H. Allen, Monog. N. A. Bats, 1864,21; J. A. Allen, Mammals of

Mass., 1869, 208.

Atalaitha ciiicrea Peters, MB. Akad. Berlin, 1870, 910—Dohson, Cat. Chirop. Brit.

Mus., 1878, 272—Alston, Biol. Ceutrali-Anier., 1879-'82, 23.

Diagnosis.—A large bat with rounded black-bordered ears, blunt in-

curved tragus; external basal lobe without notch ; interfemoral mem-
brane hairy above. Color distinctive, being hairy with play of colors

of grays and of dull yellow. A clump of hair above the dorsal aspect
of elbow. Forearm 54'"™'

The second phalanx in each digit shorter than the first.

The manal formula is as follows:

etcrs.

Third interspace , 131

Fourth interspace 40
Forearm 49

Differences between third and fourth 27
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Description.—The auricle is erect, of a subrounded form, and in good
specimens marked within by four delicate transverse lines; when pressed

ou the head the npper border reaches to the median line or extends
slightly beyond it. The outer border of the auricle is slightly emargi-

uate and with the exception of the border, is of the color of the wing
membranes. The border, as just mentioned, is ofa darker hue than the

rest of the auricle and is naked, except along the posterior border, where
it is furnished with a single row of hairs. The remainder of the auricle

is hairy. The internal basal lobe is large and reaches to or conceals

the eye; it is as broad as the tragus at its widest part. The lower

border is oblique from behind forward. The external basal lobe is

also large, not revolute, separated from the main body of the auricle by
a deep incisure, in which is lodged the basal lobe of the tragus, but not
produced at the anterior border to the extent seen in A. novehoraccnsis.

When pressed against the side of the head the upper border touches

the internal basal lobe.

The tragus with basal lobe to the outer side of pedicle, which is

separated by a deep rounded notch from the main lobe. This notch

receives the revoluted border within and below the notch in the auricle.

At the widest i)art the tragus is more than half its height.

The mouth cleft reaches to the second line of the premolar or to the

external canthus. The lower lip is fleshy and not fixed to the gum.
Two subrounded, subequal buccal folds are present. A wart is found

at the angle of the mouth, and a second back of the chin. The snout

IS broad, nearly equally in width the length of the mouth cleft, as seen

in profile. When the fleshy upper lip is drawn outward the distance

between the incisor teeth and the end of the snout is equal to the width

of the snout. The nostrils are slightly produced, directed obliquely

outward, the space between them concave. The surface is marked by
a transverse line of supralabial hairs as in Molossus. The rounded
shield between the upper incisors separated from the ui^per lip by a

depression.

Color(ition.—The i)lan of coloration is the same as in A. norehoracensis.

On the dorsum of the head and on the ears the hair is light brown to

dull yellow, with black base. On the dorsum of the neck and chest the

color on the shaft above the basal black is of a dull yellow, to ocher in-

stead of bright yellow; the subtip is deep brown, chocolate, umber, or

even black, against which the ashy tip appears to good advantage.

The last two colors are conspicuous in the unmanipulated fur, and has

caused the name "hoary bat" to be given the species. On the loin the

shades are darker than elsewhere. On the venter the hair of the side

of the face and beneath the jaws is black. The upper half of the neck

is dull yellow, with black base; the lower half of the neck is provided

with a deep brown subtip, with slight ashy tip; which character of fur

extends over the chest and abdomen. As in A. norehoracensis, the line

between the neck and the chest is marked by a ring-like disposition of
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Explanation of Plate XXIX.

Fig. 1. Front view of head of Aialapha cinerea.

Fig. 2. Side view of head of same.

Fig. 3. Side view of tragus and inner surface of auricle

Fig. 4. Tail and interfemoral membrane.
Fig. 5. Skull seen from above, x 2.

Fig. 6. Skull and lower jaw seen from the side, x 2.

Fig. 7. Os petrosa. x 4.
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white tips, which become conspicuous on the ventral iis]»ect ofthe])re-

bracliiuiutofonn the so-called "shoulder tuft." At the pubis, the base

of the iuterfemoral membrane, and along the sides of the trunk, in-

chiding the axillae, the hair is silky and without the black base; it is

dull brown or cinerous, with a long, ocher tip.

The memhrancs.—On the dorsum the hair extends from the body as

for as a line from the middle of the humerus to the ankle, and thus

extends slightly on the membrane beyond the tibia. A distinct patch

covers the back of the first metacarpal, the first interdigital space, and
the base of the second metacarpal bone; a mere fleck overlies the base

of the fifth metacarpal and the forearm near the elbow. On the venter

the membranes are covered with short, brown, obscurely bicolored fur

from the side of the body, and thence extends in a broad, oblique line

as far as the third digit; upcm the third interspace it stretches distally for

a distance equally one-half the length of the metacarpal bones. The
arm is covered, while the forearm is naked. The i^rebrachium is also

furred, save at the free border. The exterior of the auricle is covered

with dull yellow or ocher-colored hair, except at the broad, black mar-

gin, which, however, bears at the lower part a delicate fringe. The
interior of the auricle, both in front and back of the keel, is covered

with short hair. The tragus is a;lso slightly furry. The dorsum of the

iuterfemoral membrane is covered throughout with hair of the same
character as that of the loin, or with that in which the shaft assumes a

darker shade of butt" or brown; the ventral aspect of this membrane is

furred only at the basal third; the color can not be distinguished from

that of the pubis.

Variations.—In No. 13281, U. S. N. M., Utah, the hair on the loin and
dorsum of the iuterfemoral membrane is of a cafe au la it brown instead

of the darker shades described in the text.

In No. 4223, U. S. N. M., Petaluma, Cal., and No. 13207, also from
California, the shaft of the hair above the basal dark shade is almost

white, both on the dorsum head and body and the ventral aspect of the

neck. The colors about the face are deep brown instead of black.

In No. 6184, U. S. N. M., British America, the ash tips on the venter

are absent except on the mammary lines.

Some of the specimens are more gray on the sides of the neck than

others.

The terminal point of the caudal series varies in length from 1"'"' to
5""". The prebrachium is small, joining as a rule the i»roximal half of

the forearm. The females as a rule have it somewhat larger than in

the males.

The posterior border of the tragus at a point just above the notch is

thicker than the rest of the border in No. 5284, U. S. N. M.
Membranes.—The prebrachium without details. The lines of the en-

dopatagium are indistinct, owing to the hairiness of the membranes.
The coraco brachial is fascicle extends to the free margin as in Minioj)-

teris and Eniballonura,
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The triceps fascicle system crosses the elbow at origin, is without

vertical branch, but yields two horizontal primal branches j these ex-

tend across the membrane near each other and appear to end in the

abruptly determined comb-like endings which do not reach the region

of the i)halanges of the fifth finger. There are two oblique lines ex-

tending downward and somad from the muscle-mass at distal end of

the fifth finger.

The fourth interspace has the predigital nerve, as in Miniopteris, while

the terminal branches do not reach the digits of the fifth finger, but

join a branching nerve which appears from the metacarpo-phalangeal

joint of the fourth finger. A small unbranchi d line (postdigital nerve ?)

appears at the middle of the fourth metacarpal bone.

Two oblique bands are seen on the fourth interspace near the palm.

A fork-like arrangement of lines is seen in the angle between fourth

and fifth metacari)al bones, and appears to be a branch of the median

dividing into the two branches commonly seen in this interspace. In

the third interspace a similar arrangement is seen, but the main nerve

pursues a longer course before dividing. At the region of tlie digits

there are two x>redigital nerves and three postdigitals. In this portion

of the membrane, therefore, an unusually large number of lines are

seen. It is x>ossible some of these lines pertain to the blood-vessel

system.

The pelvotibial line is seen on the interfemoral membrane; but the

oblique lines from the caudal vertebrj© are distinctly visible.

The terminal phalanx of the third finger is curved only at the tip, and

no i^art thereof i)rojects; that of the fourth finger is acicular, deflected

at a right-angle pollical to the second; it yields a free i^rojecting tip;

that of the fifth finger is acicular, is deflected somad and inclosed only

on this side.

The membrane of the first interspace can be discerned everywhere

along the line of the wing, except at part of the first phalanx of the

third digit.

^^A-M//._Length, lO^-"'"; greatest width, 9
J"^-"

; least width, 5'"">. The

sagittal crest is limited, and ends on the anterior third of the mesen-

cephalon. The posterior temporal crest is faintly expressed. Face in

advance of orbit 2""". The occipital crest is interrupted in the center.

No tubercle is present over the proencephalic foramina. The vertex

of the face provided Avith a wide depression Avhich extends to the

anterior nasal aperture. The fronto-maxillary inflation is conspicuous,

extending back of the anterior temporal im])ression and forming an

elevation at the side of the vertex depression. The orbital ridge is

small and distinct, is placed well forward, and terminates posteriorly

by a tubercle. The inner wall of the orbit is concave; a second tuber-

cle lies directly back of the large lachrymal canal.

The paroccipital process is large, spinous, and is directed obliquely

downward and backward for nearly the length of the condyle. The
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mastoid process is well detiiied, and is slightly produced downward.

The interval is smooth, but is deeply incised interiorly. Tlu; line of the

superior border of the anterior nasal aperture, if produced, would inter-

sect the first molar. The hard palate is inclined upward. The glenoid

cavity has a semblance of a iiedicle. The i)teryg<)id process is broad

and conspicuously produced. The tympauic bone conceals the cochlea.

The bony labyrinth being removed, the region of the semicircular canals

is seen to be wider than the cochlea.

The corouoid process is rudimental, and but half the height of the

horizontal ramus. The masseric impression involves the coronoid and

reaches to the inferior border of the ramus. The angle is flat and does

not reach the line of the condyle, and is slightly deflected, so, when seen

above, is found to lie to the outer side of the condyle. A well-defined

post-symphysal rugosity is present.

The general plan of the ethmoid plates resembles that of A. noveho-

racensis. The parts are, however, of greater height, the interval be-

tween the first and second endoturbinals being wider. The second

endoturbinal is relatively larger, and curved outward. This arrange-

ment causes the plate to present a concave surface outward, which

receives the swollen lower border of the third plate. The median
aspect of the first endoturbinal is straight; but the lateral surface is

deflected outward, and is imi^ressed on its entire surftice by the ec-

toturbinal which rests upon it, leaving only a raised rim of the

endoturbinal round its anterior half. The median surface of the pro-

duced i)ortion of the first endoturbinal is nearly as high as it is long.

The concave under surface embraces securely the maxilloturbinal.

MaxUhiry teeth.—The single incisor adjoins the canine and j^roject-

ing slightly forward and inward. The median surface deeply and
sharplj'excavated and is in contour with the palatal notch. The canine

is wedged in between the incisor and the second premolar, posteriorly

fluted. Cingulum is entire; median excavation present. The first pre-

molar israinute, conical, placed well to inner side of the axis of tooth row.

The second premolar with broad cingulum, with scarcely perceptible

protocone, deeply fluted on buccal surface. The first molar resembling

Xyctinomus. The i)rotocone is of low development, much as in Ma-
crotus, but is acutely pointed at apex with oblique palatal surface, the

posterior commissure obscurely defined on the posterior aspect of tooth,

apparently not reaching beyond the a])ex of the second V. The first V
smaller than the second and more deeply fluted on buccal surface.

(Miigulum defined, buthypocone absent. The second molar much the
same as the first; the Vs are subeiiual. The third molar rudimental.

The i)iotoc<me and commissures are defined, but the posterior limit of

the first is imperfect, being defective in buccal half, while the second
V is absent.

Mandibular teeth.—The incisors are crowded; the first is the widest

and coarsely serrate at the cutting edge, the second and third blunter
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and less compressed, the posterior basal swelling marked in all. The
canine slightly inclined backward, concave on posterior surface. The
cingnlum entire. The i^remolars unequal, the first much the smaller.

The first and second molars with the anterior limb of the heel joining

the smaller V at about the middle of the posterior limb. The commis-

sure on the lingual surface of the heel oblique from behind forward.

The third molar with a scarcely triangular heel, wbich is smaller than

the V, blunt, compressed.

Notes on the skeleton.—Atlas with sharply produced downward trans-

verse process, which bears a single foramen. The process back of the

transverse process of the presternum equals the length of the process

in front of the same. The mesosternum scarcely crested.

The coracoid process of scapula does not reach to the middle of the

glenoid cavity. The end of the process is twice the width of the base;

the long i)rocess from the scapula spine is greatly curved, and is ab-

ruptly widened in the middle. The axillary border rese ibles that in

MoJossus riifus in being straight for over half its length, and in be-

ing thence gradually inclined outward. The upper border is at the

superior angle, furnished with a conspicuous spine, which projects to-

ward the glenoid region and lies below the level of the base of the

corocoid. The infraspiuous fossa is without ridge between the sur-

faces for the infraspiiuitus and teres minor muscles; a ridge lies in tlie

subscapular fossa. A facet is seen on the axillary side of the acro-

mion. The clavicle is stouter than in most bats of the size and is more

curved than in Artiheus, with which it answers in general size.

The humerus with internal tuberosity much higher than the head.

The radius is about one and a half times as long as the humerus. The

proximal border is produced so as to partake of the olecranoual func-

tion of supporting the elbow posteriorly; on the articular surface a

deep, narrow groove is bounded by flanges. The distal end with a

broad, thin process on the flexor surface directed downward and in-

Avard. The outer border is produced, truncate, and appears on the un-

der surface of the bone. The proximal ulnar rudiment does not extend

distally beyond the lower border of the depression for the insertion of

the bicei)s muscle; the distal ulnar rudiment is provided with a groove

for the flexor tendons.

The carpus does not possess characters distinct from A. novebora-

censis. The third metacarpal bone with two grooves entire length on

one side and one groove on the other.

The first phalanx of the second finger one-fifth the length of the cor-

responding metacarpal bone. The second phalanges of the third and

fourth fingers are slightly longer than the first.

The fifth digit varies slightly as compared with the length of the

forearm. No. 5284, U. S. N. M., Nebraska; it lacks one-fifth (/. f., li)

of being as long as the forearm. In No. 3215, U. S. N. M., it lacks but
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one-sixth. In the former specimen the fourth metacarpal bone is 2'"""

longer than the forearm; in the latter it is Just as long'.

Bcnuirls on sex.—The i)rebrac]iial membrane is smaller in the female

than in the male, and stops at the distal fourth of fifth of the forearm.

In one example only of nine specimens of females examined was a large

antebrachial membrane present. Of three males examined two have

large antibrachial membranes which extend free to the thumb, while

the third terminates at the distal fifth of the forearm. Tlie auricle is

thicker in the fenuile than in the male. The penis is furnished with a

cauliform prepuce.

Habitat.—According to Le Conte, A. cinerea is more common in the

Northern than in the Middle or Southern States. Judging from the

numbers found in collections, it is a rare bat in the far West. J. B.

Tyrrell (I. c.) states that it is found in Canada from Nova Scotia to

Manitoba. Eichardson (American Borealis, 1829, ii) obtained it on

the Ked Elver in British North America at an altitude of 54°. It is

likely that it frequents mountain ranges and table-lands in preference

to river valleys or coastwise regions. Mr. Thomas Say reports (Long's

Expedition to Eocky Mountains, 1823, i, 1G7) its collection at Council

Bluffs, Iowa. Say (I. c.) mentions that Prof. Barton presented a speci-

men of this bat to the Philadelphia Museum that had been captured in

Philadelphia.

C. Hart Merriam (Mammals of the Adirondacks Eegion, 1886, 176)

notes that tlie flight in this species is swift and irregular. The nightly

range is greater than in any member of the fauna. Whenever the tem-

perature of the air is above 59° P. it may be seen on the wing. Like

many bats, it is active just before evening and at dawn. It has been

caught hanging from a twig of a tree as in the case of A. noveboracensis.

When kept in confinement it suspends itself by the claws of the feet.

Measurements taken as an average offour individuals.

Millimeters.

Head aud body (from crown of head to base of tail) 68

Length of arm 37

Length of forearm 54

First digit:

Length of first metacarpal bone 4

Length of first phalanx 8

Second digit:

Length of second metacarpal bone 59

Length of first phalanx 8

Third digit

:

Length of third metacarpal bone 60

Length of first phalanx 19

Length of second jihalanx 23

Fonrth digit:

Length of fourth metacarpal bone 53

Length of first phalanx 11

Length of second phalanx 13

111—No. 43 11
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Fifth digit

:

Length of fifth metacarpal bone 45

Length of first phalanx 7

Length of second phalanx 9

Length of head 24

Height of ear ^ 15

Height of tragus 8

Length of thigh 16

Length of tibia 22

Length of foot 11

Length of tail 47

Measurements from first edition of Monograph.

Current
number.
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Geuns NYCTINOMUS Geoffroy.

iVyc<i«oniM8 Geoffroy, Descript. de 1' Egypte, ii 1812, 114; H.Allen, Monog. N. A.

Bats, 1864,5; DobsoD, Cat. Chirop. Brit. Mas., 1878,437; Alstou, Biolog. Ccu-

trali-Amer., Mamui., 1879-82, 33.

Thisseuus is in close relation with Molossus. It is distiiiiiuislied by

the absence of uiiiou of the palatal plates of the preniaxilla. Teeth

Avith large hyi)ocoue. Auricle with internal basal ridge, developed

into a well defined ''keel;" the external basal ridge continuous with

an erect external basal lobe. Auricle quadrate; inetacarpo ]>halangeal

joint of third and fourth digits mobile, bent forward; the interpha-

langeal joint of the same digits mobile, bent backward (these digits

when extended reach far below the level of the toes); the joints of the

fifth digit rigid and in line Avith the metacarpal. The secoiul meta-

carpal lies palmad to the third; the phalanx is rudimental or absent.

Xijctinomus is of wide distribution, examples being found in all parts

of subtropical and tropical regions. With the exception of N. nor-

folcensis {AnstTnlin, Norfolk Island) and j\".jo/<ore«6'/6- (Malay Penin-

sula), the species are singularly alike in essential features. A critical

examination of all the species is demanded before the exact jjosition

of the ii"orth American forms can be determined.

The ISTorth American species considered in the following pages are

iV. hrasiliensis and JSF. macrotis. I have not seen iV. fcmorosaccus

Merriam (N, A. Fauna, No. 2, 1889, p. 23), or N. mohavensi.s, jNIerriivm

(N. A. Fauna, No. 2, 1889, p. 23), both from southern California. (See

Appendix.

1. Nyctinomus brasiliensis Isid. Geoffroy. (Plates xxxii, xxxiii.)

Mo1ossi(.s nasuttts .Spix, Sim. et Vesi). Bras., 1823, 60, pi. xxxv, lig. 7; _/((/«; Isis,

August, 1824, 899 (Brazil); Schinz, Syu. Mam. i, 1844, 143.

Di/sopes nastitiis Tomminck, Mon. Mam. i, 1827, 234. lb., Zoiil. .lour., in, 1828, 459;

Wagner, Sehreb., Siiugetb., Suppl. i, 1844, 474; ih. V, 1855, 711.

nished with a palmar tubercle, and the coracoid process is always bifid, the posterior

portion being prolonged.

A large spheno-palatiut^ foramen is ])resont. while the presence of jjahital processes

to the premaxilhe is detected in most of the genera. The tail is always i)roduce(l well

beyond the interfemoral meml)rane, aud the accessory cartilage is absent from the

short, rigid fifth digit.

The groups of the Molossi constitute a subfamily characterized by tht; narrow wing,

prominent thumb, free terete tail, and the rigidity of the short fifth digit. The
group at one end recalls the subfamily Emballanurinte in the dorsal flexion and ad-

duction of the metacarpo-phalangeal and interphalangeal joints of the third digit,

characters it possesses in common with most forms of the Embal!anurina\ The types

of upper molar, namelj', in the presence of a hypocone, is also met with in EmhuJla-

niirn. The last upper molar in both gronps exhibits a nearly perfect second V. The
large by]»oconid in the last lower molar is repeated in all the cmbalJanurines in-

cluding Fnrin. Ada])tation to active motion with wing at rest is seen in all. The
greatest degi-ec of the a(lai)tation last nanuMl is seen in Vhciromelcs oil^o\•n^io, though
the other genera of the group are rapid flyers.
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Kyctinomus nasntus (snoiity bat), Tomes, Proc. ZoijL Soc. London, 1861, 68 (Jamaica).

H. Allen Mouog. N. A. Bats, 1864, 7.

2^ijctinomus l)rasilieiisi8 Isid. Geoif., Aunal. des Sci. Nat., 1, April, 1824,337, pi. xxii

(Brazil); lb., ZoiJl., Journ., i, 1825. 133; Ferussac, Bull, des Sci. Nat., ii, 1821,

74; Dobsou, Cat. Chirop. Brit. Mus., 1879, 437; Alston, Biolog. Centrali-Amcr.,

1879-82, 33.

Nyctinomus murimis Gray, Griffith's Cuv. An. Kingdom, v., 1828, 66.

Nycticea cynocephala Leconte, Cuv. An. Kingdom (McMurtrie's ed.), i, 1831, 432

(South Cai'olina).

MvlossHs cyuocephala Cooper, Ann. Lye. Nat. His. N. Y., lv. 1837, 65, pi. iii. lig. 1;

Wagner, Schreb., Siiugeth., Suppl. V, 1855, 714.

MolossHS fiiUginosus Cooper, Ann. Lye. Nat. His. N. Y., lv, 1837, 59, pi. iii, Hg. 3

(South Carolina).

Rhhiopoma caroUnensis Gundlach, Archiv f. Naturgesch., 1840, 358, {vot of Geoff.,

in Desm. Mam., 1820, 130, and Diet. d'Hist. Nat., xlv, 1829) ; Leconte, Proc.

Acad. Nat. Sci. Phila., vii, 1855, 437.

{'i)Dysopes naso Wagner. Schreb., Siiugeth., Suppl. i, 1840, 475.

{^)Xyctinomus mexicanus and N. aztecus, Sauss., Rev. et Mag. de Zool.,xi, 1860, 283.

Diagnosis.—Muzzle truncate, witliiiumbers of spines on upper border,

but none on the vertical internarial ridge. Spines also on tlie inner

border of the auricle. Dorsum of face furnished with long stout bris-

tles. Fur of a dull mouse gray, paler beneath. The first phalanx

in the third, fourth, and fifth digits, exceeds in length the second.

Second phalanx of the fourth digit over half the length of the first

phalanx. The tail beyond the level of the toes is free.

Description.—The muzzle with a deep emargination between the nos-

trils. A vertical band without a groov^e or spine extends on the muz-

zle to the lip. A small post-mental wart is present. The ears are one

half to 1™'" apart on the face.* The median border of the ear is sin-

uate near its attachment to the head. The onter border is notched at

the ui^per third so that the entire edge may be said to be scalloped;

the border below the side of the scallop is thin, and everted as far as

the line of the external basal ridge. The border ends abruptly at the

anterior edge of the base of the external basal lobe whicli is broader

than high and higher posteriorly than anteriorly. In some si)ecimens

the autitragus is continued forward by a skin fold to the angle of the

mouth. The notch between the external basal ridge and the external

basal lobe is inconspicuous not reaching one-halfway to the base. The
tragus is quadrate, measuring 4""" along the posterior border andl.J"""

along the anterior.

The fur is silky on the back of the head and basal half of ears;

the trunk and sides of the neck are plumbeous verging to drab or dusky
brown; the base is everywhere white but the extent of the color is

variable. On the sides of the neck the white color is most marked,

and on the lower part of the back and rump it is least so. A silvery

tint is seen on the tips wlien they are seen in an oblique light. The
sides of the trunk are mucli lighter in hue and are nnicolored. The

*Unles8 close ex;iminatiou be made the ears appear to be united. Thus Cones .and

Yarrow (Wheeler's Exped., Zool., 1875) describe them as united over the vertex.





Explanation of Plate XXXII.

Fig. 1. Front view of head of Nyctinomus brasiliensis.

Fig. 2. Side view of same.

Fig. 3. View of tragus and inner surface of auricle.

Fiii. 4. Wiug membrane.
Fig. 5. Tail and interfemoral membrane of Xyctinomus brasiliensis, western form.
Fig. 6. Tail and interfemoral membrane of same, eastern form.
Fig. 7. Skull seen from above.

Fig. 8. Skull and lower jaw seen from the Bide.

Fig. 9. Os petrosa.
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fur extends on the membranes from a point at the proximal third of the

humerus to the distal two-thirds of the femur and is thicker along the

margin than where it is continuwns with tlie body. On the venter the

fur is intermediate in shade between that of the back and the side of the

trunk. It is either unicolored or barely white at the base. The pre-

brachial membrane is naked or furnished with a small pntcli of hair.

The face is naked over the dorsal surface except in the space be-

tween the median border of the auricle and the nostril where a number

of long 3""" to 4""" stout bristles are found.* In the female not in-

frequently a whitish diffused patch is seen on each side of the neck

near the lower jaw. A few long white hairs adorn the pubis. Occa-

sionally the male has a patch similar in color to the above growing on

the post-mental space.

Memhranes.—The entopatagium without markings from the inter-

costal or lumbar nerves. The line of the coraco-brachialis fascicle be-

comes apparent at the middle of the humerus, passes vertically down-

ward medianly to the elbow, and divides, at lower two-thirds of the

membrane, into two branches. The lower runs forward to a iioint lat-

eral to the elbow, i. e., in advance of the joint. The triceps fascicle

system with a plesh of superior branches. The terminal part of nerve

abruptly deflected downward.
The first oblique band at the radiometacarpal angle is attached to

the first metacariial bone. It crosses the palm obliquely, and reaching

the mesopalafium lies for 4'"°' close to and parallel with the radius. The
pouch is distinct. The tendon of the palmar interosseus muscle of the

fifth finger makes no impression upon the membrane. A broad, dusky

band, apparently due to the membrane becoming contracted in this

line, extends obliquely from the lower end of the tibia to the wrist. It

is conspicuously seen in all specimens which are held up to a strong

transmitted light.

The fourth interspace shows a nerve appearing at the angle ante-

riorly. This soon divides into two branches, a posterior and an ante-

rior. The posterior passes obliquely across the membrane to reach the

fifth finger at the distal third, where it disappears. Before doing so it

yields a branch, which is distributed to the posterior half of the mem-
brane. The anterior nerve keeps close to the fourth finger. At its

proximal fourth it is lost in the contour of the bone. Just before its

termination it sends oft" a large posterior branch, which, supplies the

anterior of the interspace. In the third interspace a long main nerve

is seen dividing into two branches. In the second interspace a poste-

rior nerve appears at the proxinml third of the first phalanx of the

fimrth finger, and an anterior fi-om the proximal third of the first pha-

lanx of the third finger. The ecto])atagium is attached on the distal

end of the second phalanx of the fifth finger, while the mesopatagium

*The l)ristles about the nostrils have hecn neglected in describinj; species of Xi/cii-

nomus. They are conspicuous in X. brasilicnsis, while almost absent in N. pUcalus.
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is attached to the tip of the third phalanx, tlius the median border of

this phalanx is without membrane. The third phalanx is directed

obliquely toward the body. The third phalanx of the fourth linger is

deflected parallel to the free margin of the membrane of the third inter-

space away from the body, and presents a well-defined free inferior

border. The third phalanx of the third finger exhibits a distinct cu-

taneous flange or hem on the free border. Thus all the terminal pha-

lanxes are in part or in whole free from the wing membrane on one

border. The tail membrane with an indistinct band extending from

the knee inward from knee one-half the way to the tail. The inferior

margin presents a well-marked lobe near the tail.

Variations.—A variety of Nyctinomus from California differs from

others examined in the presence of plantar tubercles, and in the large

size and good definition of the calcaneal tubercle (pi. xxxii, fig. 5).

It is further distinguished by the females exhibiting well-defined spines

on the median vertical ridge of the muzzle. In the males these are

supplanted by small tubercles, or the ridge is entirely smooth. In

four examples, three of which were males, the chin was furnished with

two small, symmetrically placed warts. No similar appendages have

been noted in the genus. In one female an elongated wedge-shape

plate defined the mentum. The si)ecimens were 22 in number; males

9, female 18. The females were disposed to be slightly larger than the

males, and to possess unusually marked masses of fat in the anterior

abdominal wall and at the groin. Should increased knowledge of this

variety make it desirable to assign it a distinct name it may be re-

garded as Xyciinomiis hrasiliensis californicns.

The assertion that the ears are disunited is sustained by many ex-

aminations. However, in a specimen (No. 0045, Mus. Comp. Zool.) the

ears are united by a band 1'"'" high.

In three specimens fi'om the island of St. Kitts (6019, G020, G021

Mus. Comp. Zool.) the tail was free for 9™'" only.

JSf. 2)i(mih(s, from the Bogas country, Africa, resembles the species last

named in the length of the second phalanx of the fourth finger, such

length being over twice the length of the corresponding phalanx in

other species of the genus examined. One female of this species has

been examined from the collections of the Museum of Comparative

Zoology.

The following observations on this species may be of use in study-

ing iV. hrasiliensis: The muzzle is without spines. The lips are much
bicker than in ^. hrasiliensis; they are wider than the muzzle is high.

The few stout bristles on the face are much less conspicuous than in

N. hrasiliensis. The ears are united for a height of 4'"'". The keel of

the auricle is 5""" long. The ears are rounded without a scallop on

posterior border; the fi'ee i)ortion below the head measures 0""". The

antitragus is higher than broad and is 4™™ wide at the base. The sides
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of tlie tragus are of equal heiglit, quadrate, and measure a little less

than 1""" in all proportions. They are directed obliquely backward, so

that the upper border is vertical. On the mesopatagium the first

obliipie hand is small and indistinct. It is attached to the side of the

fifth metacarpal bone (i. c, it is free from the nmscle mass). The pouch

is indistinct. The submeutum is provided with a distinct wart, but no

median ridge lies between the wartand the lower lip, as in iV". brasi-

liensis.

Maxilliary teeth.—The incisor of each side is slender, simple, obliquely-

directed downward and inward, but not touching its fellow. A wide

space exists between it and the canine. The canine is slender, vertical,

scarcely produced beyond the second premolar; cingulum i)roduced

posteriorly. To the outer side of this prolongation, but set in slightly

irom the outer limit of the tooth series, is seen the minute first premo-

lar. The second premolar with well-defined protocone and fiuted para-

cone—the heel-like projection of the cingulum is discernible. The first

molar possesses a sharply defined acute protocone of low elevation, the

commissures embracing the two v's. The paracone is slightly smaller

than the metacone. The hypocone unusually well defined, often almost

as high as the protocone and sometimes bilobed. The second molar as

the first, but with ecpial cusps and simple hypocone. The third molar

with protocone as in other molars. The anterior V slightly compressed.

The posterior V with anterior limb entire; posterior limb absent. The

molars do not touch except at their buccal surfaces.

Mandibular teeth.—The incisors, three in number, the first and second

equal or subequal, bilobed, without basal cusps. The tliird much

smaller, wedged in between the second and the canine, and is often

lost. The canine with sharply defined cingulum entirely round the

tooth. The premolars slightly crowded, the first the smaller. Of the

molars the V is smaller than the heel throughout. The anterior limb

of the heel adjusts against the V at about its middle. The triangle

composed of paraconid, metaconid, and protocinid is much compressed

from before backward. The paraconid not inclined forward as is seen

to be the case in Atalapha and Macrotm. The commissure at the base

of the heel is conspicuously cuspidate. In the tliird molar it, in addi-

tion, bears a second small acicule. The cingulum is visible throughout

at the base on the buccal surface.

*S7.i<//.—Greatest length, 15'""^; greatest width, 10"""; least Avidth,

4"'"'; length of face from orbit, 3^">"'; distance from infraorbital

foramen, to the tooth row, 1"'"'. The sagittal crest is defined the entire

length; weaker posteriorly. The posterior temporal crest is trenchant,

forming with its fellow the sides of a broad-based triangle, 2"'"' long.

The mesencephalon is .?"'"' long. The anterior temporal crest ends

on the orbital crest, which is sliari)ly (uitlined and as long as the orbit

is high. The inner wall of the orbit is fiat. The vertex of the face
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provided with a median groove wliicli begins abruptly at the junction
of tlie sagittal with the anterior temporal crests and reaches a point
half way to the anterior nasal aperture. The fronto maxillary infla-
tion extends over the entire face vertex. The short infraorbital cana
is provided with an elevated ridge-like outer wall, which carries a pit.
A large foramen unites the nasal chambers near tlie posterior nasal
aperture with the mesopterygoid fossa. The otic foramen converted
into a notch, thus permitting the otic capsule to be exposed the entire
length on the side of the skull. The paroccipital process is inconspic-
uous and ends at a point about on a level with the mastoid process
The interval is occupied entirely by the otic capsule. The tympanic
ring is complete. The sphenoidal tongue is rudimentary or' absent.
The coronoid process is less than half the height of the horizontal
ramus. The angle is scarcely produced back of the line of the condyle.
The interval between the two is almost straight. The angle is broad,
flat, acuminate and is markedly deflected outward so as to be almost
free from the line of the condyle when seen from above. The masse-
teric impression is deepbut does notreach the lower border of the ramus.
The post-symphysal process is absent. The incisive notch deep as in
vespertilio and allies.

The following notes will be of interest in connection with the study
of the skull of W. brasiliensis:

K orthotis.—The sagitta is well defined. The face vertex is elevated
with scarcely any depression. The fronto-maxillary inflation is rudi-
mentary. The zygoma is without elevation on the upper border. The
basisphenoid fossie is well marked. The postpalatal spine is absent.
The infraorbital canal is long, permitting the line of the anterior nasal
aperture to fjill back of the facial foramen. The coronoid is less ele-
vated, while the angle is longer and less acuminate, ami lies far beyond
the condyle.

J\r. norfolcensis.—The sagittal crest is absent. The ftice vertex is

with shallow depression, but conspicuous orbital ridge and lachrymal
tubercle. The coronoid process is high, greatly exceeding the width
of the adjacent ramus. The angle is widely deflected from the line of
the condyle.

J\r. eiirops.—The sagitta is absent. The orbit crest is scarcely de-
fined. The lachrymal tu bercle small. The zygoma is without elevation
on the upper border. The coronoid process above the line of the con-
dyle is a mere tubercle, and greatly less than the width of the adjacent
ramus.

Notes on the skeleton.—Atlas: The lower opening for the vertebral
artery is much larger than the upper; below it a spine projects down-
ward and outward.

Scapula: The upper half of the subscapular fossa limited inferiorly
by an oblique keel. The vertebral border of this subfossa is concave
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and deepened somad, especially at the angle, where a large recurved

process Iroin the border is seen. The coronoid extends toward this

process and nearly reaches it; tlnis the coronoid is not curved down,

ward as in the case generally in other than the inolossids. The lower

lip of the glenoid cavity projects markedly, makiiii;' the glenoid very

concave; the lateral margin is convex; the median margin is straight.

The triceps impression is strictly axillary, with a greater tendency to

encroachment on the dorsum.

Humerus: Axis of head very oblique to the axis of the shaft. The

pectoral ridge equals one-fifth the length of the shaft The external

tubersity greatly exceeds the inner in height. The ei)itrochlea is pro-

duced as a spine, which reaches below the trochlea. The inner half of

the trochlea is scarcely grooved anteriorly.

Ulna: The proximal part of the ulna equals half of the length of the

radius ; the articular surface bears a longitudinal crest. The distal part

form a quadrate imperforate plate.

Pelvis: The innominate bones do not unite at the symphysis. Each

bone is firmly anchylosed to the sacrum. The symphysal border is

three times as long as the pectineal spine. The thyroid foramen is

nearly circular. The sacrum is composed of three elements, the spines

of which increase from above downward. The caudal vertebrte are

eleven in number. The first two resemble the sacral elements in having

broad, flat, conjoined lateral processes. The others are like caudal ver-

tebrae generally in mammals.
Habitat.—Subtropical and tropical America apparently everywhere

abundant. It is sometimes so numerous in the Southern cities of the

United States as to render houses uninhabitable by their disagreeable

odor and the noise they make in moving about.

I had an opportunity in December, 1880, to study a number of living

animals which had been collected by Mr. James Bell at Gaines^^lle,

ria,, and sent to me by Prof. Baird. They did not resist handling and

made no defense. The mouth was not open in excitement, nor was any

cry emitted; a slight purring sound was occasional!}' heard. The feet

were used to dress the fur and to scratch; the outer side of the thigh

was easily reached by abducting the foot, the last-named act being in-

duced doubtless by the long peroneal muscle, the knee at the same time

being moderately flexed. Extension ofthe wingoften occurred (;is though

in preparation for flight), as terrestrial animals stretch their limbs in

arousing from sleep. In such a movement the inferior extremity was

abducted by the traction of the fifth finger on the wing membrane. In

standing the trunk was prone, the head slightly elevated, the wings

folded, the toes separated, the first and fifth toes being farther apart

from their neighbors than were the second and third from one another.

The foot was dorsifiexed and the jilantar surface was on the ground.

Walking was accomplished with ease and carried the little creature

quickly along. The manusin this act remained folded, and the motion
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appeared to be made np of the arm and forearm acting as one factor,

the callosity over the first metacari>al bone serving as a point of resist-

ance. In taking flight from a flat snrface the animal appeared to spring

into the air as a lizard jnmps, no one portion of the body appea':iug to

move more thau another; but it is probably true that most of the act

was accomplished by the arm and forearm. In coming to rest at the

end of flight the wings often remained extended for a little while; some-

time one would be folded when the other was kept extended. When
placed on a horizontal surface, as a table top, the animal scurried to the

edge and often hung partially over. The flexible loin enabled the pelvis

and lower extremities to remain on the top of the table, while the rest

of the trunk was jjendent on the side. A number of the bats were

allowed to escai^e in a large room. They moved freely about the snrface

of a large table and made short flights to neighboring objects. No food

was partaken of, and at the end of a few days they became listless and,

since it was evident that they could not thrive, they were killed by im-

mersion in spirits.

Measurements. An average taken from five individuals.

Millimeters.

Head and body (from crown of head to base of tail) 49

Length of arm : 21

Length of forearm 40

First digit

:

Length of first metacarpal bone 3

Length of first phalanx , 4

Second digit:

Length of second metacarpal bone 38

Length of first phalanx

Third digit

:

Length of third metacarpal bone 38

Length of first phalanx 14

Length of second phalanx 14

Fourth digit

:

Length of fourth metacarpal bone 38

Length of first phalanx 12

Length of second phalanx 8

Fifth digit:

Length of fifth metacarpal bone 24

Length of first phalanx 11

Length of second phalanx '. 5

Length of head

Height of ear 13

Height of tragus 4

Length of thigh

Length of tibia 11

Length of foot 7

Length of interfemoral membrane
Length of tail in membrane 15

Length of tail free from membrane 15
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Measurements from first edition of Monofiraph.

Current num-
ber.

525r5

5494

5227
5219

5225

From
tip of
uose to
tail.

In.
2.6

2.4
2.3
2.3
2.0

Length
or

tail.

In.
1.3

1.1
1. u

1.3
1.3
1.2
1.3
1.2

Length
of toro-

arm.

In.
1.7
1.9
1.7
1.0

1.0

1.7
1.0

i.e

Lengtli
of

tibia.

In.
0.0
0.0
0.0
0.0
0.0
0.0
0.5
0.0

Length
of

longest
finger,

In.

3.0
3.0
3.2
3.2
3.0
3.0
3.0
3.0

Length
of

thumb.

In.
0.4
0.4
0.3

0.4J
0.3
0.3
0.3
0.3

Height
of

ear.

In.
0.7
0.7
0.6
0.6
0.7
0.7
0.7
0.7

Heiglit
of

tragus.

In.
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

ICx-

panse.

In.
11.0
10.3
10.0
9.9
10.0
10.0
10.4
10.3

Katiire
of

specimen.

Alcoliolic.

Do.
Uo.
Do.
Do.
Do.
Do.
Do.

List of specimens.

Cat.
No.
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fiftli. The fur on the venter is slightly lighter in tint, that of the chest

being a shade darker than that of the abdomen. But, on the whole,

the dorsum and venter may be said to be of the same general tint. The

eiidopatagium is without a naked space alongside the body.

The keel of the auricle does not project outward beyond the anti-

tragus. The manner of termination of the outer margin of the auricle

on the antitragus is not described by authors. Judging from Dobson's

figure (PI. XXII, Fig. 6), the margin reaches the outer surface of the anti-

tragus, while in the N^evada specimen it ends on the middle of the ex-

ternal basal process. The outer margin of the auricle is uniformly

rounded.

The American species of Nyctinomus are not variable to any marked

degree, and the characters Just given are of greater significance than

would be the case in some other genera. But the variations in the

form of the tragus in Chiroptera are always associated with other char-

acters ; that is to say, the form of the tragus is an index to variation.

The slightest modification in outline from the one accepted as typical

of the species is associated with some other minor changes in the gen-

eral periphery. Kespecting the color, it may be said that the mouse

tint of the Nevada specimens is not described in any S])ecies of Nycti-

nomus, and is therefore probably not a variation in the color of iV.

macrotis.

Bescrlption.—Muzzle with sharply defined upper borders, with deep

emargination between them. The border furnished with numerous

pectinate spines, except over the nostrils, where their i^lace is taken

by minute papilhe. In the younger of the two specimens the muzzle

presents a few scarcely discernible spines on upper border. Vertical

ridge on front of muzzle papillate; in general character as in N. hra-

siUensis; well defined ridge on mentum ; no submental wart apparent,

but a single long hair grows from the center. The ears are thin, semi-

translucent, united by a band 1""'" high, and a faint ridge extends 2""°

in front of commissure. Three small spines are seen on the internal

border. The keel is 9'" long, folded back, and of the same consistence

as rest of the auricle; four minute spines are seen on the upper border

of the auricle. A faint, shallow scalloj) is seen where the revolute

flange of the auricle is defined. The antitragus is broader than high,

4""" at base, 2""" high. The notch back of it reaches to the base of the

antitragus. The inferior extremity is well defined on the venter, that

is to say, that the pubo-tibial fold is absent.

The second phalanx of the fourth finger is 2""" long. In this regard

iV. macrotis resembles N'. megalotis and N. gracilis; and is distinguished

from JV. hrasiliensis, in which this phalanx is 7'"'" long. With Old

World forms comparisons may be made with N. 2nimili(s and iV. afri-

canus, in both of which this phalanx measures 7""" in length.

The entopatagium with coraco-brachialis fascicle dividing at upper

third of membrane, its anterior division reaching line of elbow and





Explanation of Plate XXXIV.

Fig. 1. Front view of head of Nyctinotiius macrotis iievadenais.

Fig. 2. Side view of same.

Fig. 3. View of tragus and inner surface of auricle.

Fig. 4. Wing membrane.
Fig. 5. Tail and interfemoral membrane.

Fig. fi. Skull seen from above, x 2.

Fig. 7. Skull and lower jaw seen from the side, x 2.
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Nyctinomus macrotis nevadensis.
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extending thence vertically to within a millimeter of free margin.

Other nerves of the wing' membrane and the terminal phalanges as in

N. bnisilietisis. The tail membrane with a well-defined line extending

from the middle of the thigh to the free margin of the membrane.
Tlie first obliqne band at the radis-carpal angle is attached to the

mnscle mass at the base of the fifth metacarijal bone i)arallel to radins.

It measures 5'"™. The pouch is indistinct.

A fibrous band lies to the inner side of the fifth metacarpal bone.

K. hratiilic'Hfiis has none.

Maxillary teeth.—The incisor is cuspidate. The canine without pos-

terior basal i)rolongation and in contact with tiie first premolar, which,

while small in size and simple, is larger than in H. brasiliensis and is

retained in the axis of the tooth row. The remaining teeth, as in the

species last named, with the exception that the posterior limb of the

second V is complete and more than half as long as the anterior limb.

Mandihxlar teeth.—Incisors two in number, flat crowned, deeply

bilobed. The remaining teeth much the same as in If. brasiliensis.

Skull.—Length, 22"""; mesencephalon, 5™'"; greatest width, lO™""

;

least width, 4""". Length of face from infraorbital canal, 4""". The par-

occii)ital process is broad at the base, subacuminate, not reaching to

the line of the middle of the condyle and no longer than the mastoid.

The interval occupied by the otic capsule, which, with the exception

of a small portion crossed by a process of the stpiamosa, is exposed.

The face vertex is scarcely inflated at its widest part, is very little

wider than the region of the proencephalon. The region of the lachry-

mal bone is marked by a tubercle. The orbital crest is conspicuous

and not produced. The line of the upper border of the anterior nasal

aperture if produced would intersect the dental arch immediately back
of the canine. The opening from the mesopterygoid fossa to the orbit

is large. The sagittal crest is small and confined to the region of the

proencephalon and metencephalon. The interval between the faintly

marked posterior temporal crest and the occipital crest is elevated,

rounded, and not triangular. The sphenoidal tongue is rudimental

and is not disposed from the horizontal. The basisphenoid dossie is

conspicuous. The tymi^anic bone is large and inflated; the mastoid

region small, nodular; the basi occipital is uarrrow without latteral

depressions, which are so conspicuous in Artibeus; the round foramen
of the sphenoid bone separated from the sphenoidal foramen by a sej)-

tum; the pterygoid process a delicate spine; the vomer extends to the

posteriin- border of the hard palate.

The snuill coronoid is scarcely elevated above the level of the condyle,

but is one-half the width of the adjacent part of the horizontal ramus.

Tlie angle is broad, flat, and scarcely produced beyond tlie condyle.

Seen from above it is so deflected that it lies just at the outer border

of the condyle. The posterior border of the ascending ramus is slightly

concave. The masseteric imi)ression is shallow and leaves a broad in-

terval between it and the lower margin of the ramus.
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Siuce I have never seen Nyctinomus macrotis iu the adult form, or from
localities from which it was first collected, I have thought it best to iden-

tify the specimens described as JSf. macrotus nevadencis.

In specimen No. 15178, the head and body measures 60™'" which is

prol)ably nearer the adult tlmn in the preceding- exami)le. The length

of the arm is 25""" and that of the forearm 54"'"'. The other measure-
ments are not of sufficient value to be separately made.

Habitat.—Nevada and California, according to Dobson, N. macrotis

has been collected in Cuba and Brazil (Mato Grosso), and Paraguay.
This writer assigns Dysopes anrispinosits of Peale to N'. macrotis. In
this connection it is of interest to state that Mr. Peale collected I>. au-

ris2)inosus at sea. The specimen flew on the vessel ofl" the coast of Brazil

100 miles from laud.

MEA.SUKKMKNTS.

[Ko. 15178, U. S. N. M.]

Millimeters.

Head and body (from crown of head to base of tail)

Length of arm 28

Length of forearm 52

First digit

:

Length of first metacarpal bone 3

Length of first phalanx 4

Second digit

:

Length of second metacarpal V)one 45

Length of first phalanx

Third digit

:

Length of third metacarpal bone 46

Length of first phahmx 15

Length of second plialanx 12

Fourth digit

:

Length of fourth metacarpal bone 42

Length of first phalanx 12

Length of second phalanx 2

Fifth digit

:

Length of fifth metacarpal bone 24

Length of first phalanx 15

Length of second phalanx 4

Lenth of head 20

Height of ear 15

Height of tragus 2

Width of tragus 2

Length of thigh 18

Length of tibia 13

Length of foot 10

Length of interfemoral membrane
Length of tail entire , 43

Length of tail (free portion) 23

* U. S. Exploring Expedition^ Mamm. and Ornith., 1848, 22.
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1. Maxillary teeth of Nyctinomus macrotis nevadensis. x 12.

2. Mandibular teeth of same, x 12.
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Genus PROMOPS Gervais.

Fromops Gervais, Exped. du Compto de Castelnau, Zoologie, Mammifferes, 1885,

59, pi. XII, figs. 3, 3a; Petera, MB. Akad. Berlin, 1865, 574.

3 2 11
Dental Formula.—Molars-, premolars -, canine , incisors X 2= 30.

Promops was separated by Gervais from 3Iolossus, Geoff., on the j)res-

euce of two premolars iu the upper jaw, Moloss^iS having but one.

Diagnosis.—The hirgest bat in the fauna, tlie forearm measuring-

Oli'""'* Ears joined and reach forward quite to the nuizzle. Proto-

cone, without the crenulatious Which are so conspicuous in ^folossns

riifus. The maxiUary incisors toucli and occupy tlie intervals between
the canines. The tirst maxillary premolar is small and withdrawn to

palatal side of axis of dental series. Anterior V of first molar much
smaller than the second. In common with other Molossi (excepting-

Xydinomiis), the premaxillpe are conjoined at the palate. The fifth digit

is much the smallest of the series, and the first phalanx of the third and
fourth digits is dorsiflexed in repose. The first row of phalanges in

manus is from three to four times as large as the second. The fifth

metacarpal bone is one-half the length of the fourth and nearly one-

third the length of the third metacarpal bone.

1. Promops perotis californicus Merriam. (Plates xxxvi, xxxvii, xxxviii.)

Dr. C. Hart Merriam has described a bat in the fourth fasciculus of

the Xorth American Fauna* under the name of 21olossi(s californieusA

Two adult females of this bat have been forwarded to me by the Na-
tional Museum, and upon these the following descrii)tion has been
based. I have long been familiar with a species of Molossus which ap-

peared to be a distinct variety, one specimen without locality, which
was sent to me by Mr. J. C. Cooper, of the California Academy of Science,

and a second purchased of Mr. Ward, also without locality. One of

these was in fair condition and more closely answered to the description

of j\I. glauciiius than to M. perotis, and was identified as M. glaueinus

var. 1 have not seen M. glaucinvs, and held as probable that, as in th<^

case of Macrotus, a species of Cuban bat might find closely allied forms

iu Mexico and California. Were it not for the fact that I have ex-

amined M.icaterhousii from Cuba I would have hesitated in separating

M. californicus from it. Dobson indeed does not recognize the S])ecies

last named. Pursuing this plan of reasoning, I declined to describe

the Californian specimen as new. Mr. Merriam has been fortunate in

securing fnlly adult forms, which are evidently the same as my ^F. glau-

einus var., and has described them under the name above given. He

*N. A. Fauna, 4, 1890-1.

tl liave been acquainted with two examples of this species for along time. Ono
was jmrchasedin a miscellaneous lot, and one sent for examination by the California

Academy of Science. Both of these examples were without locality, and I assumed
they might bo member of faunse from which I had never received specimens.
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makes no allusion to M. glaucinus, but institutes comparisons with M.
perotis, from which it is undoubtedly distinct. In the absence of exact

information respecting M. gJancinus^ I have concluded to adopt pro-

visionally Mr. Merriam's name as one based upon the study of the adult.

Careful comparisons with 31. glaucmns must be made before its validity

is established.

M. (jJaueinns is stated by Dobson to be light broAvn at the base of the

hairs, then chestnut brown, the extreme tips grayish, so that the upiicr

surface appears altogether gray. The colors of M. californicus are

within the group of the grays, and it is tenable that the basal shade

may be variable within specific limits and pass from chestnut to buff

and thence to white buff. Be this as it may, the coloration may be dis-

carded in the diagnosis, and the important specific characters made to

include the emargination on the posterior border of the auricle (which

is said by Dobson to be absent in M. glaucimis), the presence of a tu-

bercle on the interauricular membrane, and in the first upper premolar

being central in the space between the canine and second premolar.

The tragus in M. glaucinus, according to Dobson, is 0.12 (3.J'"^^), while

in M. californicus it is -4'"", a difference so slight as to come within the

range of personal error.

The difference in the measurements of the body and limbs is not

greater than those between specimens of M. pcrotis in the Cambridge

collection and those of the British Museum series made by Dobson.

On the dorsum the hair has sooty-ash tips, varying to a light buff

or whitish; thus the hair is of two colors. The greater portion is a

shade of white. The tips appear to be less differently colored from the

shaft over the loin than elsewhere. On the venter the color is lighter,

the tips of the hairs are less sooty, but still ashy.

On the membranes the hair covers the basal half of the ear dorsally;

it.extends from the proximal third of the humerus to near the knee,

and on the interfemoral membrane at the basal third. On the venter

the* hair is about of the sanie distribution as above, but they do not

reach so far along the thigh, and more is found along the forearm.

A thin line of dark uuicolored hair is seen along the upper border of

the proximal third of the forearm in advance of the elboAv; a second

much larger line of similar hair extends from the proximal third of the

forearm to the wrist, and a white defined patch overlies the carpal i)or-

tion of the fourth digital interspace.

Membranes.—The prebrachium not volant beyond the junction of the

proximal to the middle third of tlte forearm. The wing membrane is

attached to the distal fourth of the leg. No. 19088, U. S. N. M., female,

has a rudimentary gular pouch. Auricle ample, one-third longer than

head, nearly circular, with a broad, shallow excavation on outer mar-

gin; the keel long, nearly reaching the notch, and is slightly folded for-

ward. The hem begins at the posterior emargination, becomes gradu-

ally convex, but narrows opposite the external basal ridge, crosses the





Explanation of Plate XXXVI.

Fig. 1. Under view of the head of I'romopn pimtix ((iliforiiiciis.

Fig. 1'. Side vie\Y of same.

Fig. 3. View of tragus and inner surface of auricle.

Fig. 4. Tail and iuterfemoral membrane.
Fig. 5. Skull seen from above, x 2.

Fig, 6. Skull and lower jaw seen from the side, x 2.
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notch, and ends on tbc posterior border of the jintitragus. The anti-

tragus is longer than high. The conch is very deep, almost reaching

the shoulder. When the antitragus is renicved from its attachments

and turned outward the boundaries of the notch and the attachment

are distinctly seen. The external basal ridge joins the lowest of the

transverse ridgesat aright angle. The tragus is longer than wide and

is abruptlj^ truncate at the apex. The interauricular membrane is

deeply notched in the middle and furnished with a hairy tubercle on

either side. A rib connected this membrane to the snout directly back

of the muzzle. The muzzle with circular borders which are imperfectly

defined below, but trenchant and prorect above, where they are ob-

S(,'urely crenulate. In the median line a vertical ridge separates the

almost marginal nostrils. A sparse growth of hairs sparsely lines the

upper part of interior of the auricle. A delicate fringe covers the pos-

terior margin, including the hem. The hair of the back of the couch

and base of the antitragus can not be distinguished fr(mi that of the

side of the neck. The interauricular membrane is hairy on both dor-

sal and ventral surfaces ; a moderately stiff brush of forwardly directed

hairs i^roject from the rib above the snout.

When the immense range of coloration in some bats is recalled, as

for example in Artibeiis perspicillatus, it is well to be cautious in dis-

tinguishing species by shades of fur only.

Skull.—The brain case scarcely elevated above the vertex of the face.

Metencephalon slightly higher than the mesencephalon, and this in turn

but little higher than the face. A slight depression only between the

mesencephalon and the metencephalon. Tympanic bone not concealing

cochlea. The otic capsule comes to the periphery at both squamosal

bone and occiput. Semicircular canals filled with bone, save the supe-

rior, which retains a minute foramen. Anterior temi)oral ridge faintly

marked; sagitta barely defined; posterior temporal ridge trenchant.

Face vertex straight. Inner Avail of the orbit nearly flat ; anterior wall

not depressed or with a narrow transverse groove. Anterior nasal

spine with flat, thin, lateral process. The infraorbital foramen in front

of the second premolar. Squama at base of zygoma is indented.

Distance from infraorbital canal to anterior nasal aperature equals

twice the diameter of base of canine. Hard palate extends a short dis-

tance beyond the last molar. Lower jaw with semilunar notch exceed-

ing the distance from angle to the condyle. The angle exceeds in length

the mesolateral diameter of condyle, and lies below the lower border of

the horizontal ramus. The symphysal spine, seen from in front the sym-

physis menti, is crested at lower half.

The above description contrasts with Molossu.s rufus as folloAvs: The
short face vertex is abruptly inclined. The anterior tenq)oral crest not

seen, but the posterior crest and the sagitta are very large in many
specimens, resembling the parts as seen in NocHHo.
Inner wall of orbit convex; anterior wall depressed. The anterior

441—No. 43 12
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nasal aperature with stout blunt process. The infraorbital canal back
of tile second premolar; the distance from the canal to the anterior

nasal aperture equals the width of the base of the canine tooth. The
hard palate does not extend beyond the last molar. The lower jaw with

semilunar notch equally the distance from the angle to the condyle;

the angle exceeds in length the mesohiteral diameter of the condyle.

Measurements of skitll.

P.perotie
j^ „,^„^^

Greatest length
Lensith ofbniin case
Width of liraiii case (bimastoid)
Width of bniin case (bizygoniatic)
Widtli of brain case (bipruneephalio).
Length of face

The ectoturbinal is compressed from side to side and is one-half the

length of the first eudoturbiual. The first eudoturbinal is acuminate,

as it is seen from the median surface, the portion projecting in advance

of the third endoturbinnl being slightly convex inferiorly. The third

eudoturbinal is received in a depression on the lateral surface of the

first, the second being absent. It in turn receives the fourth. Both

these turbinals, as seen in situ, are longer than wide.

Maxillary teeth.—Intdsor almost touches canine, yet reaches middle

line and is contigious with its fellow at the base. The simple, cone-like

crown is thence deflected outward, causing the crowns of the two teeth

to slightly diverge from one another. Canine simple without groove;

the cingulum slightly produced backward. The small first premolar

lies directly on the outer face of the interval between the canine and

the second premolar. The second premolar with prominent paracone

and large heel-like projection. The molars quite as in Nyctinomus,

other than that the rudiment of the second Y of the third molar is a

mere tubercle.

Mandihnlar teeth.—The incisors are compressed and bilobed. The
premolars are slightly crowded. The commissure at the lingual base

of the heel is deeply emarginate in the middle. The heel of the third

molar is somewhat compressed from without inward, the lingual

bordcT" being much the higher.

Notes on the skeleton.—Axis with long transverse process,which bears

a foramen to the outside of the foramen for the vertebral artery. Keel

on the ventral surface of the centrum ending in a tubercle. Atlas with

tubercle on anterior arc; large spine on anterior border of wide trans-

verse process. Scapula coracoid defle cted posteriorly, narrowed at end.

Humerus.—The height of the outer tuberosity correlates with the

depth of the fossa in front of the head. The depression on the humerus,

inner side, near elbow, equals one-half diameter of shaft. Trochlear

surfaces at elbow deep, well defined.

Radius.—The depression on the radius less than that on the humerus.
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Wing membrane of Promops perotis californicus.
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The distal end of the radius is furnished ^vitli a large median process.

Ulna with proximal end not anchylosed to the radius, but having an

exceedingly delicate throat-like shaft which joins the radium at .junc-

tion ofmiddle with the distal, viz., at 45"'™ the ramius being 72""" long.

This is best seen in the young. The distal ulna element is united to

the radius, forming with it a perforate quadrate plate which bears a

minute perforation. The distal border of the plate is notched.

A sesamoid dorsad to first row of carpal bones; a second sesamoid on

the fourth metacarpal, which is united to centrale (or magnum) by a

ligament; a third sesamoid on fifth metacarpal at proximal end; it is

united to the bones of the first row by a ligament.

Carpus.—The concavo-convex trapezium much larger than the small

tripartite trapezoid, and overlapping it. Magnum subcordate unci-

form Avith coarsely spinose facet for the fourth metacarpal, but is plain

and simple for articulation with the fifth metacari)al. Unciform, suiall,

irregular. Pisiform not extending on shaft of the hfth metacarpal.

Metacarpus with first metacarpal, with axial facet for articulation,

with a lateral facet of the second metacari)al. Second metacarpal with

a large angulated head which is directed toward the fifth; the fifth

metacarpal has a corresponding angulation which is directed toward

the second; this arrangement greatly strengthens the palmar aspect of

the carpus. The bone is compressed Avith sharj) palmed keel nuich

smaller than any of the series.

The differences in the length of the metacarpal and phalangeal ele-

ment are seen in the table of measurements.

No keel is seen on the sternum.

Eibs are thirteen in number—the twelfth and thirteenth being widely

deflected and having much larger interspaces than the others. The
sacrum has three elements.

Innominate with concave dorsum anchylosed to the sacrum and to

each other at the pubis.

Femur.—Internal trochanter with minute spine; external trochanter

with rugose longitudinal ridge extending on proximal fourth of shaft.

The line of top of the external trochanter carried across shaft lies just

below head and, if i)roduced, intersects the lower border of the free

end of the internal trochanter.

Tibia, with globose spine, posterior surface of shaft near condyle

depressed for flexon of toes. Fibula entire; prox end with glocose ex-

tremity; distal end the larger, with well-defined malU'olus. Clavicle

widest to mesal half. A distinct facet is seen for articulating with the

first costal cartilage.

Measurement!^.
MilHiiictora.

Head and body (from crown of head to base of tail) 70

Length of arm 35

Length of forearm 67
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Meamtrements—ContiuuciL
First diait: .,.,,." Millimeters.

Length of first metacarpal bone q
Length of first phalanx q

Second digit:

Length of serond metacarpal hone gy
Length of first phalanx 2

Third digit

:

Lengtli of third metacarpal bone gg
Length of first plialanx 3q
Length of second phalanx 26

" Fourth digit

:

Length of fourth metacar]jal bone qq
Lengtli of first phalanx 23
Length of second phalanx g i

Fifth digit:

Length of tilth metacarpal bone 37
Length of hrst phalanx 21
Lengtli of second jihalanx g

Length of head 29
Height of ear (liom lower border of couch) 42
Height of ear (from vertex) 22
Height of tragus 4
Length of thigh jg
Length of tibia

j^j

Length of foot ^^
Length of tail in interfenioral membrane 22
Length of tail beyond the interfemoral membrane 30

The measurements of P. glaucinus are Lere given for convenience.
They have been calculated on the metric scale from Dobson's measure-
ments on the English scale.

Measurements.
Millimeters.

Head and liody
( from crown of head to base of tail) 7g

Length of foreiirm
gj^^

Length of first metacarpal bone n
Third digit:

Length of third metacarpal bone gX
Length of first phalanx 25
Length of second phalanx 27

Fourth digit:

Lengtli of fourtli metacarpal bone 56
Length of first pJialanx 21
Length of second phalanx g

Fifth digit

:

Length of fifth metacarpal bone 29
Length of first phalanx 21
Length of second phalanx y

Length of head 29
Height of ear ^9
Height of tragus 31

Length of tibia jg
Length of foot g
Length of tail g3
Length of tail (free from membrane) 25
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1. Maxillary teeth of Promops perotis californicus. xs.
2. Mandibular teeth of same. xs.
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The closely allied Promops perotis should be carefully compared with

the foregoing subspecies. It presents the following characters:

Ears not as high as broad. Thick at tlie large keel and in the region

of the junction of the keel with the upper base; for the rest, thin and

membranous. Hence the ear lies in the head in an irregular mass of

folds. The second scallop not easily distinguished from the concli.

By careful inspection a small incision is seen to lie on the outer margin

at beginning of the ridge of the external basal lobe and the upper mar.

gin of the auricle. The second scallop cannot be traced beyond the

post-antitragus notch. The posterior border of the auricle is without

emargination. The keel is much wider than in P. californicus. The

rausverse auricular line not in the form of ridges. The second scallop

does not reach the antitragus, which has the same form as in P. cali-

fornicus. The notch of the interauricular membrane is without tuber-

cles. The snout with lesfe shari> margin and apparently no median

vertical ridge. The interauricular membrane with septum 0""" behind

muzzle and G""" in front of skull. Thus, tlie membrane lies uiDon the

movable snout.

Antitragus twice as long as high; ridge extending forward joining

the upper lii) in advance of the angle. Keel fleshy, with lower third

forming a lobe which is folded backward and touching the rudimental

external basal lobe. A consj)icuous fringe of short hair grows from

conch on line of the keel. The ears are joined by a membrane, which

is 3™'" high, and lies on the snout directly back of the muzzle. It

is folded back, excepting at the median line. This membrane, together

with the band for two-thirds of the posterior surface of the auricle, are

thickly covered with hair. A fringe of small hairs border the auricle

a1)ove the second scallop.

The tragus is twice as high as wide; nearlj'^ rectangular apex and
without l)asal notch and lobe. The long mobile snout is one-fourth

the length of the head. The upper margin of the muzzle is not found

by the convex contour line as in Nyctiuomus, but presents above it a

triangular cushion, which is surrounded by long, thick hair, wlii(;h tills

in the interspace between the muzzle and the interauricular membrane.
The upper lip is separated from the muzzle by a fringe of hair. The
rictus (angle of the mouth) lies in a lino with the eye.

The terminal phalanges of the manus are described as follows: Third

digit, terminal phalanx compressed laterally; apex slightly expanded,

triangular; no membrane on the ectal side. Fourth digit, terminal

phalanx .slender, aciculate, witliout free tip, and inclined pollical. Fifth

digit, the terminal phalanx is broad, almost spatulate, the proximal

half thickened, the endopatagium is attached to the base, and the mem-
brane of the fourth interspace to its tips.

The brain.—The cerebellum is provided with a flocculus. The cere-

brum is pyriform, smooth.

Sex differences.—The hair is of a brownish shade, darker in the female
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than in the male. The base of the hair is pale buff to white. lu the

female the venter is slightly lighter fhan the dorsum, but in the male
no appreciable difference between the regions exist. The forearm and
manus with hair as in I*, perotis californicus. Although many specimens

were available for examination, but one of them, a female, was in good
condition. In many the hair had been almost entirely lost, and all the

specimens had been semimacerated in weak alcohol, and had been lit-

erally churned by transportation on mule back under a tropical sun.

HaMtat.—Eio das Velhas, Brazil. Collected by L. Agassiz (Thayer

Exped.).

Measurements.
Millimeters.

Head and body (from crown of liead to base of tail) 92

Length of arm 45

Length of forearm 79

First digit

:

Length of first metacarpal bone 5

Length of first phalanx 5

Second digit

:

Length of second metacarpal bone 71

Length of first phalanx 2

Third digit:

Length of third metacarjjal bone 79

Length of first phalanx 33

Length of second phalanx 31

Fourth digit:

Length of fourth metacarpal bone 75

Length of first phalanx 26

Length of second plialaux 6

Fifth digit

:

Length of fifth metacarpal bone 42

Length of first phalanx 25

Length of second phalanx 7

Length of head 41

Height of ear 27

Height of tragus (posterior su rface) 6

Length of thigh 28

Length of tibia 26

Length of foot 14

Length of tail interfemoril membrane 42

Length of tail free from iuterfemoral membrane 22

Measurements of P. perotis, from Dohson.

Inches.
Milli-

meters.

Third metacarpal.

,

First phalanx
Second phalanx
Fourth metacarpal
First phalanx
Second phalanx...
Fifth metacarpal.

.

First phalanx
Second phalanx

3.5
1.30
1.20
2.85
1.5
0.25
1.70
0.90
0.25

or 0. 35

42
0.09
0.35



Appendix.

In order to enable the student to decide for liimself in regard to tlie

many doubtful or unidentified species of autliors cited in the foregoing-

pages, the descriptions themselves are reproduced in the present Ap-

liendix.
A.

Rafinesque.—American Monthly Magazine, iii, 1818, 445.

1. J'espertilio viystax. R. (Whisker bat.) Tail two-fifths of total length, upper

incisores none, lower 6, 2 warts at the lower jaw, body entirely fallow, top of the

head brownish, ears brown, auriculated, longer than the head. Length 5 inches,

breadth 14.

2. Ti'spertilio humeralis. R. (Black shoulder bat.) Tail three-sevenths, upper

incisores 2, remote, lower 6, body dark browai above, shoulders black, gray beneath,

wiugs, tail, ears and snout blackish, eyes under the hair, ears longer than the head,

elliptical, auriculated. Length, 3 1-2 inches, breadth, 11.

3. VespertHio fesselatus. R. (Netted bat.) Tail half of total length, hairy above,

upper incisores 2, remote, lower 6, body fallow above, head pale, dii'ty fulvous beneath,

with a faint fallow collar, shoulders white, wings hairy at the base, with 2 hairy

white spots above near the thumb, membrane blackish, netted of fulvous internally

and clotted of same externally, shafts fulvous, nose bilobate, ears nearly concealed

by the hair. Length 4 inches, breadth 12.

4. Vespertilio ciianopierus. R. (Blue-wing bat.) Tail one-third, 2 incisores above,

6 beneath, body dark gray above, bluish gray beneath, wings of a dark bluish gray,

shafts black, ears auriculated, longer than the head. Length 3 inches, breadth 10.

5. VespertHio melanotus. R. (Black back bat.) Tail one-third, brown above, gray

beneath, body blackish above, whitish l)eneath, wings dark gray, shafts black, ears

auriculated, rounded. Length 4 1-2 inches, breadth 12 1-2.

6. T'cspertilio calearntus. R. (Spurred bat.) Tail one-third, body dark brown above,

dark fallow beneath, wings black, shafts rose-coloured, a spur at the inner side of the

elbow, hind feet black. Length 4 inches, breadth 12.

7. Vespa-tilio monachus. R. (Monk bat.) Tail one-fourth, hairy above, fringed

laterally, body pale, fallow above and below, head and neck covered with a longer

fur of a dark red fallow, wings dark gray, shafts red, hind feet black, nose red, ears

concealed in the fur. Length 4 inches, breadth 12.

8. Vespertilio phaiops. R. (Black faced bat.) Tail one-third of total length,

naked, mucronate, body dusky bay above, pale beneath, face, ears and wiusrs

blackish, 4 incisores in tlie upper Jaw, 2 on each side, divided by a large Hat wart,

unequal, the outside ones larger and bilobed, 6 small incisores at the lower jaw.

Length 4 1-2 inches, breadth 13.

9. Vespertilio megalotis. R. (Big-eared bat.) Tail three-eighths of total length,

body dark gray above, pale gray beneath, ears very large, dniilicated, auricules

nearly as long. Length 4 inches, breadth 12 inches.

183
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B
Eafinesque.—Annals of Nature, 1820, 2, 3.

1. N. sp. AtaJuphafHscata. Ears lougcr than tbe head, auricnlated and h.lackish;
tail three-sevt^nths of total length, jutting only by an obtuse point; body brownish
above, grayish beneath ; shoulders and cheeks dark brown ; hind feet blackish, hairy
above; wings blackish brown. Found in the northern parts of the state of New
York and in Vermont. Total length three and an half inches. My genus Atalaplia
(Prec. dec.) contain all the Bats without fore teeth; there are 3 or 4 species of
them in the United States all blended under the name of respcrtilio (oi- Koctiiio)
novehoraceutiis by the writers.

1. N. G. Eptesicus. Four acute fore-teeth to the upper jaw, in two equal pairs,
separated by a great interval and a large flat wart, each pair has two unequal teeth,
the outsi<1e tooth is much larger and unequally bitid, the outside one much larger,'

inside tooth small and entire. Six fore-teeth to the lower jaw, equal very small,
close and truncate. Canine teeth very sharp, curved and long. Grinders un-
equally triful. Snout plain, nose without appendages. Ears separated, auricn-
lated. Tail nnicronate.—This genus appears to differ from all those of Geoffroy
and Cuvier, among the extensive tribe of Bats. The name means house-flyer.

2. Eptesicus mchniops. Fallowish brown above, pale beneath, fiice, ears, wings,
feet and tail blackish; ears oval, shorter than the head and Avrinkled; tail naked,
one-third of total length, niucroue one-sixth of the tail; posterior toes ciliate.—Not
uncommon in Kentucky, Indiana, &c., total length, four and an half inches. Iliad
noticed it under tlie head of VespertiUo phaiop8,m the American Magazine, vol. 3d.
It comes often in the house at night.

3. Eptesicus mijdas. Fulvous above, grey beneath; wings, ears and tail, pale
brown, shafts whitish; ears double the length of the head; tail naked, slightly mn-
cronate, nearly as long as the body.—I have observed it in the barrens of Kentucky
flying in the houses. Total length three inches, of which the tail includes tive-

twelfths. Ears three-quarters of an inch long. I mentioned it under the name of
Vesp. midas in my account of the Bats of the Western States, (Am. Mag. v. 3). I

have since instituted two other genevawiththem, Hi/jjcrodon and Xi/cticeius (Prodr.
70 N. G. An) ; the others are probably Atalaphes. I know already tifteen species of
Bats in the United States, almost all new ones.

C.

Leconte.— Cuvier's Animal Kingdom (McMiirtrie's ed.), 1831, 431

I.

Tespertilio carolinensis, Geoff. Anterior upper fore-teeth sub-simple, larger than
the posterior. Remarkable for a strong odour resembling that of a Fox.

F. lueifugus, L. C—Anterior upper fore-teeth bilobate; bo<ly above dark brown,
beneath cinereous; nose sub-bilobate; face with a nakedish prominence on each side;
ears oblong, naked, tragus sublinear, half as long as the ears; tail projecting a little

beyond the membrane; length to the insertion of the tail, two inches and a quarter;
tail, one inch and a quarter.

V. noctivagans, L. C. Anterior upper fore-teeth bilobate, the posterior sub-simple

;

colour black or dusty cinereous ; hair on the back and belly tipped with grey ; ears
short, naked, roundish; tragus short and roundish ; nose sub-bilobate; tail project-
ing a little beyond the interfemoral membrane, which is hairy ; length two inches
and Ave eighths; tail one and three eighths.

II.

Add Plecotus macrotis, E.G. Upper fore teeth four, trilobate, distant by pairs, the
posterior smaller ; cars very long, pointing forwards ; tragus subulate, half the length
of the ears. (There is another species with equally long ears, which are not united
on the cranium; which of these is the Megaloiis, of Raffin., it is impossible to say.)
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III.

Ki/cl. Dovehoracoisin. En.sily known hy its short and round cars, and by tlio inter-

femoral membrane Ix-iug- liairy and including the whole oftlie tail. Tlicre is a wliite

si)ot at the iuserliou (»f the wing, and another at the base of the tiiumb; these marks
are constant. This si>ecies varies much in colour, and has been called /'. Ia>iiitni8,

Schrcber, T. monachun by some, and is iigured Wils. Orn. VI, jii. 1, whence it has

been qiu)ted by M. Cuvier as the Taphozous.

Nijct. crepusculariH, Ij. C. Abdve brown, beneath paler; a small black wai't above
each eye; nose somewhat bilobate; chin with a small double Avart; ears moderate;

tragus small, subulate; tail i>rojecting a little beyond the membrane.
Nyct. viinocephalu, L. C. The posterior fore tooth on each side smaller than the rest

which are emargiuate; nose furnished on the top and sides with stiti' short bristles;

lijjs very large, somewhat pendulous ; ears broad, round, naked ; tragus not apparent

;

tail long, extending far beyond the monbrane; outer and inner toes of the hind feet

wooly on the outside; the rest with each two long hairs on the top.

r).

Paltsot be Beauvois.—Description of Atalapha cinereus and Addo-
nycterisfmvus. (From Pamphlet.)

Gray But.—Two ujtpcr teeth very small, hardly visible. Head whitish ; ears round
ami Hat, of a white color surrounded with black, and an appendage at their base;

hair gray at the roots, black in Ww middle, and white at the ends, ho that the animal
has the appearance of being spotted with white. The hair extends to the membrane
Avhich surrounds the tail.

"The anterior parts of the membranous wdugs from the body of the projecting claw
and covered with hair on both sides. This membrane is about twice the size of that

in the preceding species" (X. novehoracenisis Auct.). "The wings, extended, measure
14 inches. The nostrils are emargiuated.

" Gray Bat. V. cinereus.

"This is found in Pennsylvania, and is not described by any author."

"Brown Bat.—The two fore teeth in the upper jaw distant from one another, near
the canine tcQth, and about half their length ; ears naked, blackish, and of an oval

ligure, with an appendage at their base. Tail almost as long as body; Hying mem-
brane black ; hair brown on the surface, gray below.

"Brown Bat. F. funcus.
"This is the most common species in the neighborhood of Philadelphia. It very

much resenrbles the Common Bat of France, except in the number of teeth in the

njtper jaw."
E.

Temminck.—Monograpliies de Maramalogie, IT, 1835, 235.*

V. iirsiiius. (A new species kindlj' furnished me by Prince Max; it is based upon the

examination of seven individuals.)—Head large; muzzle rather long, large, and but
little depressed; nostrils large, opening upon the side and crescentic—separated by
a groove. Ears ovoid, much higher than the summitof the head, the posterior border

vertical, and slightly emargiuated at the tip; tragus long, lanceolate, but a little

rounded near the tip ; the auricle is hairy at the base of the external part ; the thumb
stout, armed by a very curved nail; tail long, point free; interfemoralnu^mbraue
marked beneath with parallel lines; claws of feet very long, stout, and curved.

Incisor teeth aljove in two close i)airs; below 6, trilobed. Molars above 1, without

false; inferior with ."», one being a small false molar.

Fur long, soft, and shining; above of a brown umber hue, the inferior parts more
clear. All the fur is gray at the l)ase. Membranes and ear black.

^Translation with emendations in "Monograph of Bats of North America," Allen,

1864.
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Length, 3 inches 11 lines, the tail taking 1| inches; length of ear, 4^ lines; ex-

pause of wing membrane, 10 inches 9 line's.

Hah.—Found by Triuce Max upon the banks of Missouri Eiver.

V. caroliiieusis.—Not so large as V. serotinus of Europe. Ears as long as the head,

oblong, and hairy one-half the length of the external part of ears. Nose a little

blunt, but nostrils approached ; tragus leaf-shaped, erect, and half as long as the

auricle; point of the tail free. Incisors 4, in pairs above, and 6 below. Molars 5

throughout.

Fur bicolored throughout; superior part of a brown "marron," but the base of the

hair is ashy black; beneath of a yellow ash, the base of the hair being brown.

Total length, 2, 3, or 5 inches, of which the tail constitutes 1 inch; expanse, 10

inches.

^a6.— Charleston, S. C.

V.phaiops —The general contour like that of V. mur'mus. Point of tail free; tail

not so long, strongly "sloped" out on external border, with a lobe cut out behind.

Tragus an erect leaf. Superior incisors, 4 ; the external are biloTbed, and are larger

than the internal. Inferior, 6. Molars, 4 above and 5 below.

Hair short and unicolored throughout, glossy, above brown, with a tinge of red,

below it is of clearer hue; face and membranes blackish.

Length, 4 inches 4 lines, or 5 inches, the tail being 2 inches; expanse of wing

membrane, 12 to 13 inches; autibrachium, 1 inch 8 lines.

This is the Black-faced Bat of Ratiuesque, of which there is mention made in

Desm. Mam. in a note.

Hob.—North America; our animal comes from Tennessee.

V. pulvcriilentus.—Resembles, in the color of the superior fur, F. discolor, but differs

from it in its lesser size, in the interfemoral being hairy on both sides, aud in the

difference of color of the belly. Muzzle large and obtuse; ears larger than high,

rounded, one-half haired; tragus hatchet-shaped; tail short; interfemoral very

hairy above, but less at the point than at the base, that beneath of a clear "vole,"

and in concentric lines; the toes furred above.

Furlong, soft, bicolored throughout; the superior and inferior parts are of the

same color. It is of a deep marron, the point only lieing touched with white, the

hairs "clair sermes," arranged in horizontal lines .upon the inferior part of the in-

terfemoral membrane, are white.

Length, 3 inches 6 lines, of which the tail is 1 inch 3 lines; expanse, 10 inches;

autibrachium, 1 inch 6 lines.

This species was furnislicd us by Prince Max Wied, who obtained it in the moun-

tain recesses of North America. Ours come from the borders of Missouri.

V. caroli.—Tail the form of our V. pipistreUus, but the ears are longer. Face ob-

tuse; nostrils Yerj much separated.; ears are of medium size, ovoid, slightly emar-

ginate on their external border without having a lobe or prolongation. Upper in-

cisors 4, in pairs above and 6 below. Molars, 6 in all; the two first false molars of

the upper jaw very small, short, and pointed. Fur bicolored throughout. Face,

sides of neck, and all of the superior part of a reddish brown, with black at the

base; beneath of a yellowish-white at the point, with a deep brown at base, which

in some parts is of a faint yellowish-ash. The young have a more somber hue.

The extreme tip only of the superior parts is brown; that of the inferior is of a

deep brown.

Total length, 3 inches 3 lines, the tail of which is 1 inch and 4 lines; expanse

of wing membrane, 8 inches 6 lines; autibrachium, 1 inch 4 lines; height of ear

from skull to the tip, .5 lines. The young have an expanse of 7 inches 10 lines to 8

inches.

The Museum has obtained from Pi'ince de Musignano (Charles Bonaparte) many
individuals of this species.

Sab.—North America, around the environs of New York and Philadelphia.
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r. criitlirodactylus.—Less than the V. 2)ipintrellus. The forearin, base of fingers,

and the intcrdigital membrane of the first finger is reddish, the other membranes
are bhick. Ears haired from their base the greater portion of tlieir height, small,

ovoidal. Tragns, subulate; tail very long, point free; interfemoral membrane
haired above; beneath the liairs are arranged along the veins; it is of a sili<y text-

ure, verj' short, and sparingly distribat(>d. Incisors, 4, m pairs above and (5 below.

Five molars in all; only one false molar in the upper jaw.

Fur long, fine, and silky; above tricolored, beneath bicolored. All the superior

parts of a faint brownish red, but a little yellow about the head and neck; the

liairs are black at their base, afterwards yellow, and the tip brownish red, superior

part of interfemoral membrane very furry; beneath brown at base and brownish red

at tip; the sides of the interfemoral covered with sparse hairs.

Length of tail, 2 inches 10 lines, or 3 inches maximum, tliat of tail 1 inch 4 lines;

forearm, 1 inch 2 lines; expanse of wing membrane, 7 inches 6 lines, or 8 inches

maximum.
The Museum du Pays Bas possesses many individuals of this supposed new

species, for which we are. indebted to Prince de Musignano; these specimens are'

preserved in alcohol, and are part of the same invoice as the preceding species.

Teap. calcaratas, indicated bj*^ M. Rafinesquc, has the wing' membranes about the

fingers red above ; but it is much larger and the coloration of the fur is considerably

d ifterent.

Hah.—North America, about the environs of Philadelphia.

V. fernirjineus.—Style of J', (hiitbeiitoini, of Europe. Nose short, obtuse; ears nar-

row, a little scooped out on the posterior border and towards the tip; tragus short,

subulate. Tail very long, point free, the basal portion covered witli hair; the claws

of the hind feet are of a whitish yellow. Upper incisors 4, in pairs, internal long

"biseam" at point; the external short, bifurcated; inferior incisors 6. Upper
molars 4; lower 5, with one false molar.

Hair short, smooth, bicolored; above the color of a dead leaf, or more or less

reddish ; the base of the hair is of a brownish black beneath ; all the hair at its

base is of a faint blackish red, and the point pure white. These t^vo hues of the

hair form a sort of black and white mixture which is very conspicuous. The mem-
branes of the ears, having been immersed in alcohol, are of a brownish red.

Total length, 4 inches or 2 lines longer, that of the tail 1 inch 9 lines; humerus,
1 inch; forearm, 1 inch 8 lines; anal expanse, 10 inches, or 6 lines longer.

This species, based upon the examination of many alcoholic spiicimens, is new.
Hah. Holland, Guiana. (Museum Paytt Bas: from the environs of Surinam.)

Say.—Loii^^'s Expedition to the liocky Mountains, II, 18li3, 05, note.

Vespertilio siibnhiiiis.—A small bat was shot this evening, during the twilight, as

it fiew ra])idly in various directions over the surface of the creek. It appears to be

an immature specimen, as the molars are remarkably long and acute; the canines

are very much incurved, and the right. inferior one is singularly bifid at tip, the

divisions resembling short bristles. This species is beyond a doubt distinct from
the Carolina bat ( F. carolhiiava, Geoft'.), with which the ears are proportionally

equally elongated, and, as in that bat, a little A'entricose on the anterior edge, so as

almost to extend over the eye, but the tragus is much longer, narrower, and more
acute, resembling that of V. emarfiinafus, Geott'., as well in form as in proportion to

the length of the ear. We call it V. suhuhitus, and it may be thus described—Ears
longer than broad, nearly as long as the head, hairy on the basal half, a little veu-

tricose on the anterior edge, and extending near to the eye; tragus elongated, subu-

late; the hair above blackisli at base, ti)) dull cinereous; the interfemoral membrane
hairy at base, the hairs uuicoloured, and a few also scattered over its surface and
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along its edge, as well as that of the bi'achial membrane; hair beneath black, the

tip yellowish-white; hind feet rather long, a few setie extending over the nails;

only a minnte portion of the tail protrudes beyond the membrane.
Total length, 2 9-10 inches ; tail, 1 1-5 inches.

Vespertilio arquatns.—Head large; ears rather shorter than the head, wide, and at

tip, ronnded, hairy at base, posterior edge with two slight and very obtuse emargi-

nations; the anterior base distant from the eye; tragus arquated, obtuse at tip;

interfemoral membrane naked, including the tail to one-half of the penultimate

joint. Totallength, 5 inches; tail, 1 12 inches; expansion more than 13 inches.

Resembles V. fascuf: in color, but larger. Ears broader and proportionally shorter,

and an arquated tragus curving in an almost luniform manner towiirdsthe anterior

portion of tlie ear, like that of J', serotnnis. [Desorijition abbreviated from Say.]

Council Bluti's (Iowa). Say, Long's Expedition to Rocky Mountains, 1823, I, 167.

G-.

Fr. CuviEB.*—Noiiv. Anuales du Museum d'Histoire Naturelle, Paris,

1832, 15.t

1. Vespertilio grijplius.—The head is like that of the A[nrinoi(l group of bats, to

the molars projier of which is'united two additional false molars on both sides of

either jaw. The ear is emarginatod, and the tragus is knife-shaped. All the superior

parts of the body are of a whitish yellow, the inferior parts are gray, but the base

of the fur on both sides is of a blackish color. Whiskers are present on each side of

the upper lip and on the extremity of th(^ lower jaw.

Length of body, from the tip of nose to base of tail, 1 inch 9 lines; length of tail,

1 inch 7 lines; expanse of wing inembranes, 7 inches 10 lines.

Hah.—Environs of New York. (M. Milbert.)

2. V. Salarii.—The head is like that of the ALurinoid group of bats, to the molars

proper of which is united the jiresence of two false molars on both sides of either

jaw. The ear is emarginate, and the tragus lanceolate. The superior parts of the

body are of a brown chestnut-gray, and the inferior parts a grayish white. There

is more of the brown color at the basal portion of fhe fur than at the upper. Whisk-

ers are present on the sides of the upper lip and at the extremity of the lower jaw.

Length of body, from tip of nose to the base of tail, 1 inch 6 lines: length of tail, 1

inch 7 lines; expanse of wing membranes, 7 inches 7 lines.

^a&.—Environs of New York. (M. Milbert.)

3. V. creeks.—The head of the Serotinoid group of bats. No false molars on upper

jaw, and one only inferioi-ly; the ear is emarginate, the tragus lanceolate; the up-

per parts are of a brown yellow, th(^ inferior parts of a dirty gray; the hairs of all

the parts ai'c black at their base. Whiskers are present on the sides of the muzzle

and beneath upon the lower jaw.

Length of body, from tip of nose to the base of the tail, 2 inches; length of tail, 1

inch; expanse of wing membranes, 9 inches.

Hab.—Georgia. (Maj. Leeonte.)

4. V. crassits.—The head is like that of the Murincid group of bats. Two false

molars on each side of the two jaws; the ears are obtuse, the tragus is lanceolate.

All the superior parts of the body of a brown chestnut-gray, and the inferior parts

whitish; the fur at its base is darker tinted than its tips. Moustaches are present

on the upper liji and upon the lower jaw.

Length of body, from tip of nose to base of tail, 2 inches; length of tail, 1 inch 8

lines; expanse of wing membrances, 8 inches 8 lines.

* M. Cuvier designated by the term " Murhioid gvoup " those species of Chiroptera
since placed under the genus Vespertilio. In the " Serotinoid group " he placed those

species now included in Scotophil us. The names are taken respectively from two
well-known European species— J', miiriiiiis and V. serotinus.

t Translation with emendations in "Monograph of Bats of North America," Allen,

1864.
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This species Avas collected by M. Leseuer, who sent it from New York, under the
name which I have retained.

5. ('. /jeorgianus.—The head is like that of the Miirinoid i^roiip of bats. The ear is

eiuarginate, and the traj^ns is subulate. All the superior i»arts of the body are
colored by a mixture of black and whitish yellow ; the black mostly, inasmuch as

the points of the hair are whitish, the remainder being black. The inferior parts

ai'e gray, but mixed with black from the same cause which colors the superior por-

tions. Mustaches are present on the sides of the upper lips and upon the lowerjaw.
Length of body, from-tip of nose to base of tail, 1 inch, G lines; length of tail, 1

inch 2 lines; expanse of wing membrances, 7 inches 2 lines.

Ilab.—Georgia. (Maj. Lecoute.)

6. r. subHavus.—The head is like that of the Murinoid group of bats. The ear is

emarginated, the tragus is half heart-shaped. The inferior parts of the body are of
a clear whitish-gray, sliglitly waved with brown; the superior parts are of a white
yellow ; the hairs of the superior ])arts are black at their base, Avhitish through the

greater part of their length, and brownish at their tijis; that of the inferior parts

are black at their basal portions, and of a whitish yellow at their outer. Mustaches
are present on the sides of the upper lip and beneath upon the lower jaw.

Length of body, from tip of nose to the base of the tail, 1 inch 6 lines; length of

the tail, 1 iucli 3 lines; expanse of Aviug membranes, 7 inches 2 lines.

Hab.—Georgia. (Maj. Lecoute.)

H.

Audubon and Baciiman.—Journal, Academy of ISTatural Science Pliil-

adelphia, 1842, 280.

Fes2)er<i7io?ftOH<fco?a (Mountain bat).—V. vespertilione subulata brevior; auriculus

brevioribus ; tragus nonexcedeutibus, dimidiam longitudinem auricuhe
; colore ful vo.

Moimtahi Bat.—Smaller than Say's Bat ( U. snbulatns); ears shorter; tragus, less

than half the length of the ear; color, yellowish brown. Upper fore teeth bilobate,

ears moderate, naked, erect, rather broad at base; tragus linear, subulate, body
small; wings long; tail projecting a line beyond the interfemoral membrane, which
is slightly sprinkled with hair above and beneath.

Color.—The nose and chiu are black ; ears light brown ; wing membranes dark
brown. The whole of the fur of the body, above and beneath, is from the roots, of

an uniform yellowish-brown color.

The species diti'ers from Say's Bat, not only in color, but in the much shorter ears

and tragus. The size and shape of the tragus wo have found an invaluabh! guid(^ in

our American bats; the ears of the present species, when alive, are always erect;

whilst those of Say's Bat are folded backwards like those of the long-eared Bats

—

Plecotus.

9 2 1 1
Dentition.—Incisors Canines ,

6 1—

1

Dimensions.—Length of head and body, 1 inch 8 lines; length of tail, 1 incli (j lines;

length of spread, 8 inches; height of ear posteriorly, 3 lines; height of tragus, l^^

Iin«!s.

N. B.—The tragus in Say's Bat is four-and-a-half lines in height. Several speci-

mensof this Bat were obtained during the summer, on the mountains of Virginia, at

the Grey Sulphur Springs. They were uniform in size and color.

Fesperlilio virginianus (Virginian bat).—V. A'espertiliono monticola paululum
longior, auriculus paululum hjugioribus magisquo acutis; deniibus primoribus

maxilho superioris simplicibus; interfemorali membrana uuda; corpore supra fuli-

gineo-fusco; subtus cinereo-fuscato.

J'irginian bat.—X little larger th;in the Mountain Bat; cars a little longer and more
pointed; npi)er fore teeth simple; interfemoral membrane naked; sooty brown above,

ash brown beneath.
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9 O 1 1
Dentition.—lucisors ~~^-

. Canines —-.
6 1—

1

In size this species is intermediate between J', carolinensis and V. snbidatns. The
ear is nuked, less rounded, and more pointed than either of the other ch)sely allied

species. The tragus is very narrow, linear, and less than half the length of the ear.

The tail is inclosed in the interfemoi-al memhrane, except the penultimate joint,

which is free. The anterior upper fore teeth, instead of being sub-simple, as in the

, V. carolinensis, or bilobate, as in V. suhulatus and F. montanus, are simple.

Color.—The nose, upper lip and upper jaw are black; Wings dark brown. The
back is sooty browu; on each shoulder, at the insertion of the w^ing, there is a cir-

cular black spot about 4 lines in diameter; on the under surface cinerious brown.

J)imensions.—Length of head and body, 2 inches 5 lines; length of tail, 1 inch;

length of spread, 8 inches 8 lines; height of ear posteriorly, 4 lines; height of tragus,

If lines.

Hah.—Mountains of Virginia.

V. leihii (Leib's bat).—V. supra fusco-ferruginciis, subtus cinereus, alis auri

busque uigris.

Leih's l>at.—Ears and wings black; dark yellowish browu above; cinereous be-

neath.

Description.—Anterior upper fore teeth bilobate; head short; m)se blunt; ears

moderate, broad at base, erect; tragus linear, nearly half the length of the ear;

wings and tail long, the latter extending two lines beyond the interfemoral mem.
brane, which is naked; feet very small; toes short and slender; nails sharp and

much curved; hair soft and downy.

Color.—The ears, wings, and interfemoral membrane are black. The fur on the

ba<'k is black from the roots to near the extremities, where it is so slightly tipped

"with light brown as to give it a dark-yellowish brown appearance. On the under

surface the hairs are plumbeous at the roots, tipped with yellowish white.

2—2 p, . 1—1
Dentition.—Incisor? ~^ ' oanines-—

,

Dimensions.—Length of head and body, 1 inch 7 lines; length of tail, 1 inch 4 lines;

lengthof spread, 7 inches; height of ear posteriorly, 2^ lines; height of tragus, 1 line

Hnb.—Michigan.

V. californicus (Californian bat).—V. fusco lutesceus, vellere longo et molli; trago

lougitudine dimidium auris excedente.

Californian hat.—With long silky bairs; tragus more than half the length of the

ear; color light yellowish brown.

Description.—Anterior upper fore teeth bilobate. Head small; nose sharp; ears

of moderate size; erect, rather narrow, and pointed. Tragus linear, attenuated.

Wings of moderate length, which together with the ears are naked. Interfemoral

membrane with a few scattered hairs; feet small; nails slightly hooked. Tail pro-

jecting a little beyond the interfemoral membrane.

Color.—The pelage, which is unusually long for the size of the body, and very soft

and glossy, is, on the upper surface, dark plumbeous from the base, and broadly tipt

with light yellowish brown; on the under surface the color is a little darker, owing

to the outer extremities of the hairs being more narrowly edged with the prevailing

color on the back, exhibiting the darker shades beneath. The ears and tragus are

blackish—the nose, chin, wings, and interfemoral meml)rane dark brown.

Hah.—We have obtained but a single specimen, which Avas cajitured at California.

2—2 . 1—1
Dentition.—Incisors ~~^' Canines ,3^*

Dimensions.—Length of head and body, 1 inch 7 lines; length of tail, 1 inch 5

lines; lengthof spread, 7 inches 6 lines; height of ear posteriorly, 3 lines; height of

tragus, 2 lines.
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I.

Prince Maximillian von Wied—Veizeich. beobach. Siiugethiere in

Nord Amerika, 18()2, 19.*

FespertiHo brcvirostris.—Description: Head very short; snout broad, and but little

produced; ear tolerably hif^li, rather elliptical, the anterior border somewhat
rounded, the outer nearly straii^ht, under the tip slij^htly eniarginated ; trapjns rather

small, nearly lancet-shaped; the fur about the head -very plentiful, so that tin; eyes

are entirely hidden.

Dentition.—The specimen of this bat is lost, so I can not therefore furnish the dcm-

tition.

The expansion of the wings rather small. Thumbs long and small, with greatly

curved nails. Tail somewhat long, eight or nine joints lying on the outer half of

the fur of the interfemoral membrane, the tip, however, is one and a half to two
lines long, with the free points exserted; the five hind toes are long, the nails weak,

and sharply curved; calcaneum rather long; fur tliick about the belly, mouse-like,

that of the back longer; wing membranes near the body are somewhat furred,

Coloration.—Expansion of wing membranes and ears are dark brown; upper por

tion of the body dark yellowish-brown, the hair on the outer half fallow yellowish-

brown, dark gray at the roots; under portion whitish yellow-gray.

Measurements.—Entire length, 3 inches; expanse of wing membrane, 9 inches 4

lines; height of ears on the upper side 5.V lines; length of the exposed portion of the

tragus, 1^ lines ; the tail is free from the fur about 1 inch 5 lines ; length of calca-

neum, 5 lines.

I obtained this bat at Freiburg, Pa., about the latter part of July. It flies about
rather early in the morning. We have observed that this bat resembles the other

species closely, but it is readily distinguished by the shortness of the head, as the

name given to it implies.

J.

Etienne Geoffroy St. Hilaire. Annales du Museum D'Histoire

Naturelle, Paris, viii, 1806, p. 204.

Vespertilio albescens.—Le vespertillon poudre a I'oreille haute do 14 millimetres et de
meme forme que celle du V. tres vein ; son oreillon est de memo subule, et son pelage
noiratreen dessus et brun-obscur en dessous: il paroit commo poudre do blanc sous

le ventre, parce que les pointes de'chaque poll sont de cette couleur. La teinte blanche

gagne de plus en plus en arriere. Ce vespertilion est la chauve-souris douzieimo ou
la chauve-souris brune-obscurede M. d'Azzara. II eu rapporte ainsi les dimensions:

longuer totale 80 millimetres; de la ([ueue, 33, de I'envergure, 235.

[No locality is given but the statement is made that the specimen was procured by
M. d'Azzara and an inference can be drawn from this fact that the type of V. albes-

cens in South America.]

K.

DoBSON.—Annals and Magazine of Natural History (188G) xviii, 124.

Vesperugo Merriami.—The following is an abstract of Mr. Dobson's original ar-

ticle. V. merriami Dobsou (Ann. and Mag., N. H., 1886, xviii, 124), outer margin of

earless deeply emarginate than in V. pipistrellus, projecting part of the lower half

outer margin folded backward; tragus broad, outer side upper half oven convex
even to broad tip. Internal margin concave, at base of outer margin a longitudi-

nally directed lappet is seen; post calcaneal lobule shallow, extreme tip of tail

alone exsert. Color, pale yellowish brown on both surfaces, paler lieneath, basal half

or more of the hairs dusky.

* Translation in "Monograph of Bats of North America," Allen, 1864.
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Upper incisors unicuspidate inner larger and thicker and lower incisors in axis of
jaw. First maxillary premolar in angle not visible from without, although cusp of

the second premolar is widely separated from that of the canine; the iirst lower
premolar much shorter than the second, which considerably exceeds in height the

cusps of the molars.

Measurements.—Head and body, 1".5; tail, 1"; head, 0".5; ear, 0".38; tragus, 0".18;

forearm 1".05; pollex, 0".15; third finger, 1".6; lifth linger, 1".2; tibia, 0".4; foot,

0".2.

Spix.—Simiarum et Vespertilioniiin Brasiliensium species novae,

1823-'G3; tab. xxxvi, Fig. 8.

Vespertilio brasiliensis.—Corpore supra et subtus uigro, alis hyaliuis.

Descriptio.—Corpus exiguum; caput oblougum; rostrum promiuulum, apicesubob-
tusum ; auricuhc louguisculio, lauceolatje, versus basin sublargiie, revoluta>, versus

angulum oris non excurrentes; tragus integer lanceolatus, auricularum fere longi-

tudine ; uares antic:c, revoluta; adlatcra, uti et versus mentum verrucis tubuliformibus

munita^; truncus coi'poris supra et subtus niger; membraua alaris et iuterfemoralis

pellucida', prior usque ad pollicem pedis large decurens posterior usque ad calca-

neum breviusculum et secundum caudam maiorem decurrens ; cauda pede posteriorie

longior, apice vix exserto ac libero.

Lougitudo trunca a rostri apice usque ad caudae initium 1\" , capitis ^", caudte in-

volutic 2", libene 1'", humeri 1", radii ultra If", pollicis f", digiti indicis 1|", medii 2",

minimi 2", femors |", tibia V', plantie 2^'", calcanei 3f"', membrana iuterfemoralis

lA", auricularum ultra ^", tragus ultra 2"', latitude occipitis V', auricularum 4:'", in-

terscapulas f", alarum exteusarum 10'", membrame iuterfemoralis 1|".

-M..

True, Proceediugs, U. S. National Museum, 1887, 515.

A note on Vesperugohcs2}eru8{AUea).—Inhismonographof the bats of North America*
Dr. Harrison Allen described, under the name of Scoto2)h>lus hesperus, or the Western

Bat, a small bat from southern California. His description was based upon four

specimens, two of Avhich (Nos. 5509, 5510, Nat. Mus.) were from Posa Creek, and a

third (No. 5406, Nat. Mus.) from Fort Yuma. One of these types (No. 5509), with its

skull, is still in the national collection.

Upon examining the skull of this specimen I find that Dr. Allen has apparently

mistaken the character of the superior incisors, in that ho describes them as "of
equal length," while in reality the outer pair are only about half as long as the inner

pair. Otherwise the skull agrees with Dr. Allen's description, and belongs to the

genus Vesperugo of Keyserling and Blasius, and to the subgenus of the same name,

as defiued by Dr. Dobson.

The species appears to be distinct and valid. It is, however, mentioned by Dr.

Dobson in liis Catalogue of the Chiropterat only in a footnote, and he is apparently

doubtful of its validity. After quoting Dr. Alleu's description, he writes: "The
above description agrees very well with a specimen of a bat from the Straits of

Juan de Fuca (Vancouver's Island), which is preserved in the collection of the

Hassler Museum, near Portsmouth, and which appears to me to be identical with

V. abramus."

At a later date this author described a new species of North American Vesjjeriigo,

under the name of V. merriami, basing his description on a single specimen sent him
by Dr. C. Hart Merriam. Upon going over this description with Dr. Allen's type

* Smithsoui-in Misc. Coll., Vol. xi, 1864. tPages 228-229, footnote.
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of r. hesperus nm\ aiiothor spocimLii of the same (No. 1.55)81) in haiul, 1 liud that

the latter agree ])erfectly with the former. I have no doubt, therefore, that V. mer-

riami must be regarded as identical with /'. hcxperus (Allen).

The locality given by Dr. Dobsou (Locust Grove, N. Y.) is incorrect. The si)ecies

is resident in the extreme southwestern section of the United States. Dr. Allen's

specimens, as already stated, were from Posa Creek and Fort Yuma, Cal. Another

specimen recently acc^uired by the National Museum (No. 159X1), and referred to

above, is from Whitewater, San Diego County, in the same. State.

U. S. National Museum, Xoi-ember 21, 1887.

idl—No. ^3—la
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Megaderma 34, 70
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megalotis, Vespertilio 183

Melauic variation 74,98

melanops, Eptesicus 112, 184

melanorhinus, Vespertilio 91

melanotis, Vespertilio 183

merrianii, Vesperugo 128, 191

mexicana, Atalapha 143

mexicana, Macrotus 40

mexicauus, Nyctinomus 164

Miniopteris 1U7, 157

mohavensis, Nyctinomus 163

Molossi 142, 162

Molossus californicus 175

Molossus cynocephala 164

Molossus fuliginosus 164

Molossus glaucinus 175

Molossus perotis 175

Molossus i-ufus 160

Molossus waterhousii 175

monachus, Vespertilio 143, 183

montanus, Vespertilio 190

mor.ticola, Vespertilio 121, 189

Mormops 34

Mosia 34

mundus, Vespertilio 97

muricola, Vespertilio 71

murinua, Nyctinomus 164

muriuus, Vespertilio 76, 122, 188

mydas, Eptesicus 184

mystax, Vespertilio 183

Mystacina 34

mystaciuus, Vespertilio 72

naso, Dysopes 164

nasutus, Nyctinomus 164

Natalus 71

nattereri,Vespertilio 72

nevadensis, Nyctinomus macrotis 171

nigricans, Vespertilio 96

nitidui, Vespertilio 94

Noctilio 34, 107

noctivagans, Lasionijcteris 105, 125
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noctivagans, Vesperides 105

noctivagans, Vespertilio 105, 184

noctivagans, Vesperugo 105

uoctula, Noctulinia 116
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norfolcensis, Nyctinom us 168

novehoraccnsis, Atalapha 137, 142, 143, 154, 156

noveboracensis, Lasiurus 143

uoveboracensis, Nycticejus 142.185

noveboracensis, Vespertilio 142
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mibilis, Vcsiiertilio 87

Nycticea cynocephala 164

Nycticejus 131, i:J7

Nycticejus crepiiscnlaris 132, 185

Nycticejus cynocephala 185

Nycti(*jii8 luimeralis 132

Nycticejus iuternicilius 137

Nycticejus lasiurus 143

Nycticejus noveboraceusis 142 185

Nycticejus pruinosus 155

Nycticejus variis 143

Nyctinomous 65, 132, 163

Nyctiuomus alricainis 172

Nyctinouius auritus 171

Nj/cthwinus brasilieniis 163, 164
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. . 168

Nyctinouius feiuorosaccus 163

Nyctiuomus gracilis 172

Nyctinomus liumeralis 85

Nyctinomus joborensis 163

Nyctiuomus macrotis 65. 171

I^yctinomiis macrotis nevadensis 171

Nyctinomus megalotis 172

Nyctinomus mexicauus 164

Nyctinomus mobavensis 163

Nyctinomus niuriuus 164

Nyctinonuus uasutus 164

Nyctinomus nort'olcensis 168

Nyctinomus plicatus : 165

Nyctinomus pumilus 166

Nyctopbihis 65, 70

obscurus, Tespertilio 07

orthotis, Nyctiuomus 168

Otopterus 33

oxyotus, Tespertilio 97

pallidiis, Antrozous 66

pallidus, Tespertilio 66

Pedomorpbic forms of V. nitidus 98

Pedomorpbic variation 73

perotis, Molossus 175

peispicillatuni, Pbyllostoma 43

perspicillatum, Pterderma 43

perspicillatiis, A rtibeus 43

perspicillatus, Tespertilio 43

pfeiiieri, Atalapba 143

phaiop.s, Tespertilio 112, 183, 186

Pbyllodia 34

Pbyllonycteris 70

Pbyllostoma 34

Pbyllostoma perspicillatum 43

Pbyllostoma supercillatum 43

Pbyllostomida? 142

Plecotus 53, Gl, 1 8;1

Plecotus lecontii f).-,

Plecotus macrotis 5,5, 53^ 134

Plecotus towusendii ."ig

plicatu.", Nyctinomus 1G5

polytlirix, Tespertilio 97
Promops 6.'>. 175

Promops perotU ealifornictts 1 75

pruinosus, Lasiurus 1 .w

pruinosus, Nycticejus 155

pniinosus, Scotopbilus 1,")5

pruinosus. \'espertiIio 155

Pteroderma 43
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Pterderma perspicillatum 43

pulvcrulentus, Vespertilio 105, 186

pumilus, Nyctinonuis 166

Rbinopoma 34

Kbinoi)Oiiia carolinensis 164

Kliinopbylla 70

Kbogei'ssa 132

rubellus, Tespertilio 143

rufus, Lasiurus 113

rufns, Molossus I611

rufus, Tapbyzous 143

rufus, Tespertilio 143

salarii, Tespertilio 75, 76, 121, 188

Scotopbilus 105,111, 132. 141

Scotopbilus fuscua 112

Scotopbilus georgianus 121

Scotopbilus greeni 112

Scotopbilus nocti vagans 105

Scotopbilus pruinosus 155

serotinus, A.delonycteris 119

serotinus, Tesperus ...112, 188

seiotinus, Tesperus fuscus 112

Stenoderma 52

Sturnira 51

subfla^^ls, Tespertilio 75, 189

subulatus, Tespertilio 76, 92, 104, 187, 190

supei'cillatum, Pbyllostoma 43

Synotus 53, 61, 65

Synotus lecontii 55

Sj-notus macrotis 55

Synotus townseudii 58

Tapbozous ^ 34

Tapbyzous rufus 143

teliotig, Aialai)ha 153

tenuidorsalis, Tespertilio 97

tesselatus, Tespertilio 183

tezsalatus, Tespertilio 143

towusendii, Corynorbiuus 53

townseudii, Plecotus 58

townsendii, Synotus 58

Urocryptus 34

Uroderma 48

ursinus, Tespertilio 112. 185

Tampyrops 48

Tampyrus 52

varia, Atalapba 143

viiriatiou, melanic 74

variation, pedomorpbic 73

variis, Nycticejus 143

Vesperides 71, 104

Tesperides noctivagans 105

Tespertilio 71, 135

Tespertilio a-uobarbus 132

Tespertilio afiinuR 93

Tespertilio agili»- 94

VespertiUo albexcens 83, 87, 92, 143, 191

Vegpertilio albescens affinis 93

VespertiUo albescetis evotis 89

VespertiUo albesreiia melanorliinus 91

VespertiUo albescens veli/er 92

Tespertilio arcuatus .,. 112

Tespertilio arquat us 188

Tespertilio auduboni 105

Tespertilio becksteinii 122

W'spcrtilio blosseivillii 143
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Vespertilio brasiliensis 87, 192

Vt'spci't ilio brevirostris 191 . 78

Vespertilio calcaratiis 183

Vespertilio capacciiiii 72

Vespertilio californicus 04, 190

Vespertilio carolineiisis. - .112, 121, 184, 186, 187, 190

Vespertilio caroli 75, 77, 112, 186

Vespertilio ciliolabram , 8;!

Ve.-^pertilio cincinuus 97

Vespertilio cinereiis 155

Vespertilio cras.sus 78, 121, 188

Vespertilio creek.s 132, 188

Vespertilio cyanopteru.s 74, 183

Vespertilio claubeDtoiiii 79

Vespertilio domesticus 75

Vespertilio erytbrotlactylus 121, 123, 1H7

Vespertilio cvotis 89

Vespertilio exigmis 97

Vespertilio exilis 97

Vespertilio ferruginous 187

Vespertilio fuscus 112

Vespertilio georgiauus 121, 189

Vespertilio gryphus 72, 75, 104, 112, 127, 188

Vesj)crtiUo gryphus lucifugiis 78

Vespertilio liuineralis 183

Vespertilio lasiurns ,.
143

Vespertilio leibii .', 190

Vespertilio leucogaster ^ 87

Vespertilio longicrus '. 104

Vespertilio lucifugus. 78, 94, 184

Vespertilio megalotis 183.

Vespertilio melanorbiuus 91

Vespertilio melaiiotis 183

Vespertilio nitidus macropus 100

Vespertilio monaehus 143, 183

Vespertilio moutanus 190

Vesi)ertilio monticola 121, 189

Vespertilio mundus 97

Vespertilio muricola 71

Vespertilio murinus 76, 122, 188

Vespertilio mystaciuus 72

Vespertilio mystax 183

Vespertilio nattereri 72

Vespertilio nigricans 90
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VcsjjertiUo nitidus ciliolahriim 101

Vespertlliu v itidus longicrus 103

Vespertilio noctivagans 105, 184

Vespertilio novel)oracensis 142

Vespertilio iiiibilis 87

Vespei'tilio obscurns 97

Vespertilio oxyotus 97

Vespertilio pallidus 66

Vespertilio perspicillatiis 43

Vespertilio pbaiops 112, 183,186

A'"espertilio poly tlirix 97

Vespertilio pruinosus 155

Vespertilio pulverulei'.tns 105, 186

Vespertilio rubellus 143

Vespertilio, rufus 143

Vespertilio salarii 75, 76, 521, 188

Vespertilio serotinus 188

Vespertilio subflavus 75, 189

Vespertiliosubulatus , 76,92,104,187,190

Vespertilio teuuidorsalis 97

Vespertilio tesselatus 183, 143

Vespertilio ursinus 112, 185

Vespertilio villosissimus 143

Vespertilio virginianus 189

Vespertilio volaus 94

Vespertilio yumanensis 72

Tesperugo Gl, 71, 114, 121, 13.'

Vesperugo abramus 19L

Tesperugo carolinensis 114, 121

Vesperugo hespcrus 128, 192

Vesperugo merriami 191

Vesperugo noctivagans 105

Vesperus 71, 111

Vesperus cubanus 132

Vesperus georgianus 13.

Vesperus merriami IJ

Vesperus serotinus

Vesperus serotinus fuscus Tti'

villosissimus, Vespertilio ite

Virginian bat loP

virginianus, Vespertilio 189

volans, Vespertilio

waterbousii, Macrotus 34, 111

yumanensis, Vespertilio
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