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ADVERTISEMENT.

The scientific publications of the National Museum consist of two
series— the Bulletin and the Proceedings.

 The Bulletin, publication of which was begun in 1875, is a series
of more or less extensive works intended to illustrate the colleetions
of the United States National Museum and, with the exception noted
below, is issued separately.  These bulletins are monographic in scope
and are devoted principally to the discussion of large zoological and
botanical ZTOops, faunas and floras, contributions to :]I]l'll'lhlmhi:!.':j.‘.
reports of expeditions, ete.  They are nsually of octavo size, although
a quarto form, known as the Special Bulletin, has been adopted in a
few instances in which a larger page was deemed indispensable.

This work forms No. 57 of the Bulletin series,

Since 1902 the volumes of the series known as * Contributions from
the National Herbarium,” and containing papers relating to the
botanical eollections of the Museum, have been published as bulletins,

The Proceedings, the first volume of which was issued in 1878, are
intended as a medium of publication of brief original papers based
on the collections of the National Museum, and setting forth newly
acquired facts in biology, anthropology, and geology derived there-
from, or containing descriptions of new forms and revisions of lim-
ited groups. A volume is issued annually, or oftener, for distribution
to libraries and secientific establishments, and in view of the nnpor-
tance of the more prompt dissemination of new facts a limited edition
of each paper is printed in pamphlet form in advance,

Crartes 1. Warncorr,
Secretary of the Smithsonian Tnstitution.
Wasmixeroxn, U, S. A., June 15, 1907,
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PREFACE.

This eclassification of the families and genera of bats, primarily
based on skeletal and dental characters, is chiefly the result of my
studies of the collections in the United States National Museum.
During two visits to Europe I have, however, been permitted with
the utmost liberality to examine the material in the museums of Lon-
don, Paris, Leiden. and Berlin, with the result that members of prae-
tically all the known genera of Chiroptera have passed through my
hands.® To the authorities of these institutions I take pleasure in
:lt'lilln".'l."t‘d;_"lll;_i‘ my indebtedness. T am also under .~<|w:-i:1| nh]'l,{_?:l!liml:-:
to Mr. Oldfield Thomas for the ]Itlil[lll" facilities that T have v]‘uju}'{*d
for working in the British Museum, and to Mr. Knud Andersen for
his unfailing kindness in verifyving special characters in the specimens
in London.  Finally, to my assistant, Dr. Mareus W, Lyon, jr.
acknowledgment is due for his care in superintending the drawing
of some of the illustrations and assistance in reading proof during
my absence from Washington,

The pen drawings in the text are mostly by Miss Mary Mason
Mitchell and the late Dr. J, C. MeConnell; those in Plates X1 to
XIV are also by Doctor MeConnell.  The wash drawings of the
teeth, forming Plates T to X, were made under my supervision by the
late Mr. F. van Iterson. 'l‘hu_x- should be I‘l','_'f:ll'lel is= H'!Hiﬂ_'m;:i*:lm-
matic.

Owing to the fragmentary condition of the remains by which they
are known, it has not seemed expedient to attempt to introduce the
extinet genera in a system based on characters which the fossils have
for the most part lost. It has also seemed inexpedient to deal with
subgenera at a time when the species of bats are still very imperfectly
known.

All questions of nomenclature have been decided in accordance
with the Code of Nomenclature of the American Ornithologists’
[Tnion, pending the final adoption of an international code. 1
Gerrrr S. Miier, Jr.

o Cormara, Stenoderma, and Awmorphochilus are the anly Sener anone the 173
here recognized that 1 have not seen,
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THE FAMILIES AND GENERA OF BATS.

By Gemmr 8. Miuier, Jr.,
Asgigtant Curator, HNeision of Wawmals, U, 8. Naliopad Muaseun,

INTRODUCTION,

In 1758, Linnweus knew seven bats, all of which he placed in Ves-
pertilio, the fourth and last genus of the order Primates. The work
of the next fifty vears, as recorded by Tiedemann in 1808, though
it had resulted in the recognition of the order Chiroptera, had not
increased the species beyond 14, while the number of genera, even
with the addition of the flying lemur, was still only seven. The first
subdivision of the order into families appears to be due to Goldfuss,
who, in 1820, arranged the genera in four groups, one of which still
comprised the flving lemur. To each group he definitely applied
the name * Familie.” The real foundation for the current eclassifi-
cation was, however, not laid by Goldfuss, but by Gray, who pub-
lished the first of his many papers on bats in 1821, Gray excluded
the flying lemur, recognized the two main subdivisions of the order,
and applied to the names of families the system of nomenclature now
in use. According to this scheme there were two suborders, the Frue-
tivorse and Insectivorwe, the former containing the families Pteropida
and Cephalotidie, the latter the Noctiliomide and Vespertilionida.
Though Gray’s system was not followed very closely during the suc-
ceeding fifty years, it was finally given definite form by Gill in 1872
and Dobson 1 1875, and sinee then has been almost universally
adopted. The new classification now presented is, in fact, little more
than an amplification of that founded by Gray. The inerease in our
kllnwlwlg_rv of the Chiroptera sinee 1521 has been, however, very oreat.
As we have seen, Linnwus recognized only one genus of bats; Gray
placed the number comprised in his four families at about 14. In
1865 Peters divided the group into 10 families and subfamilies, con-
taining, in all, 59 genera. When Dobson published his Catalogue
of the Chiroptera in the British Museum, in 1878, he deseribed 401
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species, 50 genera, and 14 families and subfamilies. As might have
been anticipated, this work, the only complete special monograph of
the order, was such a stimulus to the study of bats that since it
appeared these animals have received more attention than ever before,
In 1904 Trouessart recorded no less than 851 species, 122 genera, and
18 families and subfamilies. It appears, however, that even these
numbers are much too small.  Detailed study of the skeleton, par-
ticularly of the wing and shoulder girdle and of the structure of the
tooth cusps, leads me to the conclusion that among the known species
at least 173 genera and 36 families and subfamilies should be recog-
nized. With regard to the species, recent work * shows that an enor-
mous increase i1s to be expected as the characters on which distine-
tions are based come to be better understood. Tt seems highly prob-
able that the total number of recognized bats will eventually exceed
2,000 named forms.
HISTORY.

The following summaries are intended to give somewhat in detail
the more important facts in the development of the elassification of
bats. The list, though incomplete, gives a sufliciently clear idea of
the course that this work has followed.

1758. Linnzus, Systema Naturw, I, 10th ed. Vespertilio, the only
genus of bats recognized, appears as the fourth genus of Primates
(p. 31.) The other genera are Homeo, Sémia, and Lemur. In the
twelfth edition, 1766, Noctilio is separated from Vespertilio and
placed among the Glires. This is apparently the only instance of
one genus of bats being referred to a different order from the others.

1772, Briinnich, Zoologia Fundamenta. Vespertilio is here one of
the genera of Ferw: the others are Hystrie, Lepus, Cavia, Castor,
Mus, Seivrus, Evinaceus, Sovex, Phoca, Lutva, Hywna, Felis, Canis,
Cercopithecus, and Lemuwr. The orders recognized are: Bruta, Ferm,
Pecora, Bellua, and Cetacea.

1777, Seopoli, Introductio ad Historiam Naturalem. The genus
Vespertitio is placed between Bradypus and Lemur in the Ungui-
culata.  The position of this order in the system is as follows:

Tribus XII. Mammalia.
Gens 1. Cetacea.
Gens 11, Quadrnpedia,
Divigio I. Aquatilia.
Divisio IT. Terrestria.
Ordo I. Ungulata.

Ordo II. Unguiculata.

8 Bee especially the papers (Proce. Zool. Soc. London, 19805, 11, pp. 75-145,
October 17, 1505, and Ann. Mag, Nat, Hist., Tth ser., XYV, pp. 645-662. December,
1905 by Mr, Knud Andersen on the Old World leaf-nosed groups,
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1777. Erxleben, Systema Regni Animalis. Two genera of bats are
vecognized, Pteropus and Vespertilio, both placed in the Linnwan
order Primates.

1779. Blumenbach, ITandbuch der Naturgeschichte.  The Mammalia
are divided into 12 orders: I, Inermis; 11, Pitheci; 111, Bradypoda;
IV, Sclerodermata: V, Chiroptera; VI, Glives; VII, Ferw; VIII,
Solidungua; IX, Bisulea; X, Belluw; XI, Palmatwe, and XII, Cet-
acen (pp. 57-59). Vespertilio, with 3 species, 1s the only genus of
bats.

1500. Cuvier, Lecons d’Anatomie Comparée. The Cheiroptéres are
placed as a subdivision of the Carnivora.

1806. Dumeril, Zoologie Analytique. The Mammalia are divided
into 14 families, the first three of which are Bimanes, Quadrumanes,
and Chiropteres.  Si1x genera of bats are recognized.

1508, Tiedemann, Zoologie, The bats form the * X Ordnung, Vigel-
artige Siugthiere, Fliegende Siugthiere, Chiroptera (Chiropteres,
Alipédes.)™ There are T genera, one of which is Galeopithecus.

1816, Oken, Lehrbuch der Naturgeschichte, dritter Theil, Zoologie.
The bats (17 genera) form the first division of * III Ordnung,
Vogelsuke—Klauer,” thus:

I11 Ordnung, Vogelsuke—Klaner.

A. Haltklauer.
1 5. Finkenklaner—Flere: Fledermiiuse.
2 5. Rabenklaner—Tatzer. ; Spitzm., ITeel.
3 8. Spechtenklaner—Kraller: Zahnerlose, Ameisenbii-

ren, Gurtelth., Schnabelth.

B. Reissklauer.
4 5. Aunkenklaner—Robben.
5 5. Retherklaner—Ilke ; Marder,
6 8. Hiihmerklaner—IKioter:; Hunde, Katzen.
7 5. Trappenklaver—Biiren.

I817. Cuvier, G., Le Régne Animal, I In this work the * Cheirop-
téres ™ form the first family of * Carnassiers.™ They arve all placed
in the genus Vespertilio, but this is divided into two main groups, the
Rousettes (Pteropus) and the troe bats.  Among the latter, 12 sub-
divisions or subgenera are recognized.  Essentially the same plan is
followed in the second edition, published in 1829,

1520. Desmarest, Mammalogie. The classification is the same as
that of Cuvier:

Ord. Carnassiers.
Premiére Famille, Cheiroptéres,
Premiére Tribu, Galéopithéques,
Seconde Tribu, Chauve-souris,

The minor groups of the former author are, however, recognized

as 16 genera, while no less than 95 species are described.
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1520, Goldfuss, Handbuch der Zoologie. The arrangement of the
bats 15 as follows:
13 Ord., Chiroptera.

1 Familie, Noctiliones (Laphozous, Dysopes, Noetilio, Nyeti-
nomous, Myopterus, Plecotus, Vespertilio, Stenoderma. )

2 Familie, Harpyiwe (Harpyia, Pteropus).

3 Familie, Phyllostomata (Megaderma, Rhinolophus, Rhino-
o, J'yr-!’r'r.;x,, Phyllostoma).

4 Familie, Galeopitheci.

1821, Gray, On the natural arrangement of Vertebrose Animals,
London Medical Repository, XV, pp. 206-310, April 1, 1821. In
this little known worlk, Gray subdivided the vertebrates as follows:

Sub-kingdom I. Vertebrosa.
Class 1. Bimanes.
Order I. Primates.
Class 11. Quadrumanes.
Order 1. Platvonyeha.
Order 11, Gampstonychae.
Order 111. Heteronyehie,
Class I11. Cheiroptera.
Orvder I. Fructivorw.
Family 1. Ptevopide (Pleropus, Rousettus).
Family 11. Cephalotidae (Ceplalotes).
Ovder I1. Insectivor.
Family 1. Noctilionidwe (Molosses, Nyetinomes,
Stenodermes, Noctilio, Vampyre, Phyllostoma).
Family II. Vespertilionidwe (Megadermes, £hyno-
lophus, Nycterus, Rhynopoma, Thaphosores, Ves-
‘m*rh'f.f'r;.. Plecotus, Barbastella).
Class IV. Quadrupedes.
Subelass 1. Unguiculata.
Order 1. Pterophorie.
Order I1. Plantigradse.
Orvder TI1.  Digitigradze.
Order TV.  Amphibize.
Orvder V.
Orvder VI.  Tardigrada.
Ovder VII. Oligodontae,
Ovder VIIL. Edentula.
COrvder IX.  Proboscidize,
Order N. Tesserachenze.
Orvder XI. Trichena,
Ovder XII. Monochenae,
Orvder XIII. Hydrophorse.
Order XIV. Ruminantes,

Rosores.
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15821, Gray—Continued.
Sub-kingdom I. Vertebrosa—Continued.
Class V. Pedimanes.
Order I. Fera.
Order II. Brute.
Order ITI. Glires.
Order IV. Rosores.
Class VI. Cetacew.
Order 1. Herbivorme.
Order II. Carnivora.

1823, Spix, Simiarum et Vespertilionum DBrasiliensium Species
Novie. Though dealing especially with the bats of Brazil the author
proposed a general classifieation that influenced many subsequent
writers. Tt was as follows:

Fam. I. Anistiophori.
Genus 1. Noctilio.
]I. .I.'.‘f.i.llrf.-lﬂ.-‘f”-.\'.,
I11. Thyroptera.
IV. Proboscidea.
V. Vespertilio.
Fam. Il. Istiophori.
Genus VI, Vampyrus.
VIIL. Phyllostoma.
VIII. rlossophaga.
IX. Diplylla.

1827. Lesson, Manuel de Mammalogie. The flving lemur is once
more associated with the bats, and the group thus formed is made a
division of the carnivores:

Ordre Carnassiers.
Division Cheiroptéres.
Tribu Galeopithéques.
Tribu Chauve-souris.

The true bats are subdivided into two sections, the Istiophori con-
taining the groups Phyllostomes and Rhinolophina, and the Anistio-
phori, with the groups Vespertilionina, Noctilionina, and Pteropina.
Twenty-three genera are recognized.

1820. Fischer, Synopsis Mammalium. The bats are placed as the
second order, Chiroptera, without subdivision into secondary aronps.

1531. Bonaparte, Sagzoio di una Distribuzione metodiea {I‘puli Ani-
mali Vertebrati, The bats form the second order, {']lil‘n]‘_rtm';{, Thev
are all placed in the single family Vespertiliones {-ri':-:]}ﬂ'fiﬁl;—
nidee),” but this group is suhdivided into five sections or subfamilies,

Ord. 2. Chiroptera.
Fam. 4. Vespertiliones (Vespertilionidm).
Noctilionina (Cheiromeles Dysopes, Thyropte-
rus Stenoderma, f,lfyujm‘;-;-,'x. Aéllo I?'H;rfirl-
zous (“Taphagous ™) Noctilio, Cwlano).
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1831, Bonaparte—Continued.
Ord. 2. Chiroptera—Continued.
Fam. 4. Vespertiliones ( Vespertilionide ) —Continued.

"-'(*r:|n=l'ti|i{.'-l'|ill:l {f’.i'-f:f.rmrr'fr.l"w;_, Dielidurus, T es-
pertilio, Furia, Plecotus, Barbastellus).

Pteropina (Plevopus, Cynopterus, Macroglos-
sus, Harpyia, Cephalotes).

Phyllostomina (Phyllostoma, Vampyrus, Des-
modus, Glossophaga, Rhinopoma, Mormops,
Megaderma, Nyctophilus, Nyctinomus).

Rhinolophina (#Khinoloplus Phyllovelkina).

1838, Bonaparte, Synopsis Vertebratorum Systematis.  (Nuovi
Annali delli Seienze Naturali, Bologna, Anno I, Tomo II, pp. 105-
113.) The subdivisions of the Chiroptera are now as follows:

Pteropodida.
Pteropodina.

Vespertilionidze. -
Noctilionina.
Vespertilionina.
Rhionolophina.
Rhinopomina.

Vampiridae,
Vampirina.

1838, Gray, A revision of the genera of bats (Vespertilionide),
and the description of some new genera and species. (Mag. Zool. and
Bot., I1, pp. 486-505, December, 1838.) In again dealing with the
classification of bats Gray abandoned his earlier plan and adopted
the main divisions introdueed by Spix. A= thus modified the arrange-
ment of the group was as follows. The number of genera had now
been inereased to 47:

Family Vespertilionidae,

A. Istiophori.
Tribe I Phyllostomina.
Tribe II. Rhinolophina.

B. Anistiophori.
Tribe ITI. Vespertilionina.
Tribe IV. Noetilionina.
Tribe V. Pteropina.

1840, Wagner, Schreber’s Siiugthiere.  (Supplement, 1) The fly-

ing lemurs are again associated with the bats.
Ord. Volitantia.
[. Unterord. Dermoptera.
[I. Unterord. Chiroptera.
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1840, Wagner—Continued.
Ord. Velitantia—Continued.
I1. Unterord. Chiroptera
I. Fam. Frugivora.
II. Fam. Istiophora.
I. Sippe. Desmodina.
II. Sippe. Phyllostomata.
III. Fam. Gymnorhina.
I. Sippe. Brachyura.
II. Sippe. Gymnura.
ITI. Sippe. Vespertilionina.

1842, Lesson, Nouveau Tableau du Régne Animal, Mammiféres.
The classification adopted by Lesson differs in many respects from
those of previous writers,

I. Classe. Mammiféres,
I. Sous-Classe Mammiféres Normaux.
I. Ordre Mastomonadelphie. -
I.  Tribu Bimana.
II. Tribu Quadrumana.
ITI. Tribu Chiroptera.
VI. Famille Pteropusidese.
VII. TFamille Noctilioninese.
VIII. Famille Vespertilionewm.
IX. TFamille Phyllostomines.
X. Famille Rhinolophinea:.

1854, Gervais, Histoire Naturelle des Mammiféres. The order
Cheiroptéres is divided into the four families Ptéropodés, Phyllo-
stomidés, Rhinolophidés, and Vespertilionidés,

[855. Gervais, Documents Zoologiques pour servir a la Monographie
des Chéiroptéres Sud-Amérieains.  Animanx Nonveaux ou Rares re-
cenillis dans 'Amérique du Sud sous la direction du Comte de Castel-
nau, pp. 25-88.  Only two families are dealt with, but these are sub-
divided into groups that have been recognized by most subsequent
writers.

Continued.

Chéiroptéres Phyllostomidés.
Tribu Desmodina.
Tribu Stenodermina.
Tribu Glossophagina.
Tribu Vampyrina.

Chéiroptéres Vespertilionidés,
Tribu Noctilionina.
Tribu Molossina.

Tribu Emballonurina.
Tribu Nyeticeina.
Tribu Vespertilionina.
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1565, Peters, Vorlage von Abbildungen zu einer Monographie der
Chiropteren, und Ubersicht der von ihm befolgten systematischen
Ovdnung der hieher gehirigen Gattungen. (Monatsber. k. preuss.
Alad. Wissensch., Berlin, 1865, pp. 256-258.) The following groups
are recognized :

I. Fam. Pteropi with 10 geners.
[1. Fam. Megadermata with 4 genera.
I11. Fam. Rhinolophi with 3 genera.
IV. Fam. Phyllostomata.
I. Subfam. Vampyri with 5 genera.
IT. Subfam. Glossophaga with 5 genera.
ITI. Subfam. Stenodermata with 5 genera.
IV. Subfam. Desmodi with 2 genera.
V. Subfam. Mormopes with 3 genera.
V. Fam. Brachyura with 6 genera.
VI. Fam. Molossi with 2 genera.
VII. Fam. Vespertiliones with 14 genera.

1866, Gray, I. Synopsis of the genera of Vespertilionide and Noe-
tilionidee.  (Ann. and Mag. Nat. Hist., 3d ser., XVII, pp. 89-93.)
I1. A revision of the genera of Pteropine Bats (Pteropidwe) and
descriptions of some apparently undeseribed species.  (Proe. Zool,
Soe. London, 1866, pp. 62-67.) III. A revision of the genera of
Rhinolophidwe, or Horseshoe Bats. (Proe. Zool. Soc. London, 1866,
pp. 81-83.) IV. Revision of the genera of Phyllostomidae, or Leaf-
nosed Bats. (Proc. Zool. Soc. London, 1866, pp. 111-118.) In these
four papers Gray again revised his classification of the bats. He
recognized 5 families and 37 subfamilies or * tribes,” but no larger
STOUPS.

Family Pteropidse.
Pteropina, 2 genera.
Macroglossina, 4 genera.
Cephalotina, 1 genus,
Harpyiana, 1 genus.
Cvynopterina, 2 genera.
Epomophorina. 3 genera.

IFamily Rhinolophidae.
Rhinolophina, 3 genera.
Rhinonyeterina, 1 genus.
| Phyllorhinina ], 8 genera.
Rhinopomina, 1 genus.
Megadermina, 2 genera.
Nyeterina, 3 genera.

Family Phyllostomida.
Lonchorhinina, 1 genus,
Macrophvllina, 1 genus.
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1866, Gray—Contimned.

Family Phyllostomide—Continued.
Vampyrina, 6 genera.
Phyllostomina, 8 genera.
Trachyopina, 1 genus.
Brachyphyvllina, 1 genus.
(Glossophagina, 3 genera.
Stenodermina, 8 genera.
Desmodina, 2 genera.
Centurionina, 2 genera.

Family Vespertilionidse,
Scotophilina, 4 genera.
Romiciana, 1 genus.
Vespertilionina, 5 genera.
Natalinia, 4 genera.

? Nyeticellina, 1 genus.

Plecotina, 2 genera.

Nyetophilina, 1 genus,

Nvetericina, 2 genera.  Afterwards removed to the Rhino-
lophidae,

Furipterina, 1 genus.

Smballonurina, 7 genera.

Dielidurina, 1 genus.

Family Noctilionidze,
Noctilionina, 2 genera.
Mormopsina, 1 genus.
Phyllodiana, 3 genera.

! Speetrellina, 1 genus.
Molossina, 4 genera.

1872, Gill, Arrangement of the Families of Mammals.  (Smith-
sonian Miscellaneous Collections, No. 230.) The bats are arranged
as follows:

Order Chiroptera.

Suborder Animalivora.
IFamily Desmodidae.
FFamily Phyllostomidee.
Family Mormopidae.
Family Rhinolophidse.
family Megadermida.

a. Vampyrine.

b. Glossophagina,

. Stenodermin:,
Family Vespertilionidae.

a. Vespertilioninge,

h. Nyeticejinge,
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1572, Gill—Continued.
Order Chiroptera——Continued.
Suborder Animalivora—Continued.
Family Molossidae.
Family Noctilionidse,
a. Noctilioninze,
b, Emballonurinae.
e. Furiing.
Suborder Frugivora.
Family Pteropodidar,

1875, Dobson, Conspectus of the suborders, families and genera of
Chiroptera arranged according to their natural affinities. (Ann. and
Mag. Nat. Hist.,, 4th ser., XVI, pp. 345-357, November, 1875.)
Dobson’s classification has been the standard, little departed from
except 1n minor details, during the past thirty years.

Order Chiroptera.
Suborder I. Megachiroptera.
IFamily L. Pteropid:e.
Group I. Pteropi, 6 genera.
Group II. Macroglossi, 3 genera.
Suborder 1. Microchiroptera.
IFamily I1. Rhinolophidee.
Subfamily I. Rhinolophin, 1 genus.
Subfamily IT. Phyllorhininge, 4 genera.
[Family 111. Nyeterids.
Subfamily I. Megaderminge, 1 genus.
Subfamily IT. Nyeteringe, 1 genus.
Family IV. Vespertilionidse,
Group I. Plecoti, T genera.
Group IT. Vespertiliones, 8 genera,
Group ITL Miniopteri, 3 genera.
Family V. Emballonuridse,
Subfamily I. Emballonurina.
Group I. Emballonurae, 4 genera.
Group II. Taphozoi, 3 genera.
Group ITL. Rhinopoma, 1 genus.
Group IV. Noctiliones, 1 genus.
Subfamily I1. Molossina.
Group V. Molossi, 4 genera.
Group VI. Mystacinge, 1 genus,
Family V1. Phyllostomidze.
Subfamily I. Lobostominze,
Group . Mormopes, 3 genera.
Subfamily II. Phyllostominee.
Group IL. Vampyri, 10 genera.
Group ITI Glossophagme, 6 genera.
Group IV. Stenodermata, 10 genera.
Group V. Desmodontes, 2 genera.
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1886, Gill, Standard Natural History, V, pp. 159-177
Suborder Frugivora.
Family Pteropodidee,
Suborder Animalivora.

Family Rhinolophidse,
Subfamily Rhinolophinze,
Subfamily Phyllorhininze,

Family Megadermida.
Subfamily Megaderminze.
Subfamily Nyctering.

Family Vespertilionida,

Giroup Plecoti.
Group Vespertiliones,
Group Miniopteri.

Family Emballonuridse.
Group Furie.

Group Emballonura.
Group Dicliduri.
Group Rhinopomata,

Family Molossidze.

Family Nectilionide,

Family Phyllostomidse.
Subfamily Phyllostomines,
Subfamily Glossophagines.
Subfamily Stenodermines.

Family Mormopidse,

Family Desmodontidze.

1892, Winge, Jordfundne og nulevende Flagermus (Chiroptera)
fra Lagoa Santa, Minas Geraes, Brasilien. The classifieation adopted
by Winge is the only recent one that differs notably from that of
Daobson. Tt is as follows (p. 24) :

Pteropodidae.
Pteropodes.
Macroglossi.

Rhinolophida.
Megadermatini.

Nyeterides.
Megadermata.

Rhinolophini.

Phyllorhinee.
Rhinolophi.

Phyllostomatida.

Phyllostomatini.
Phyllostomata.
Glossophagee.
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1592, Winge—Continued.
Phyllostomatidae—Continued.
Phyllostomatini—Continued.,
Stenodermata.
Desmodontes,
Mormopini.
Emballonuridse.
Rhinopomatini.
Emballonurini.
Emballonurea.
Taphozoi.
Vespertilionidae,
Natalini.
Vespertilionini.
Molossini.

1904, Weber, Ine Siugethiere. By a combination of Winge's results

with those of earlier writers the following scheme
400401 ) -
Megachiroptera.

Pteropodidze.
Pteropodinge.
Maecroglossinge.

Microchiroptera.

Rhinolophidae,
Megadermatinge,
Rhinolophinee.

Phyllostomatidz. -
Lobostominge,
Phyvllostominge.
Desmodontinge,

Emballonurida.
Rhinopomatinge,
Emballonuringe.

Vespertilionidae,
Natalinae,
Vespertilioninze.
Molossinae.

ANATOMY.

is produced (pp.

Though a general study of Chiropterine anatomy is still much
needed, it i3 not my purpose in the present paper to undertalke this
work. Certain special parts, as the wing, shoulder girdle, sternum,
and the eusps of the teeth, which have not hitherto been adequately
deseribed, but which appear to be of particular taxonomic impor-

tance, will, however, be treated in some detail.
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The general structure of the wing in bats has been so frequently
described that no detailed account is necessary here. Two special
parts of the flying apparatus need, however, a few words.

HUMERUS, SHOULDER, AND ELBOW.

As might be anticipated from its modification to serve as a wing,
the anterior limb of the bats differs considerably from that of mam-
mals that do not fly. The most obvious peculiarity is the great length-
ening of the fingers to support the flying membrane, but the long
bones and their two principal ]mnln have also undergone considerable
changes. The humerus, though in general without special maodifica-
tions in form or unusual development of ridges for muscular attach-
ment, is peculiar in the large size of the trochiter (tuberculum majus)
and trochin (tuberculum minus), the former in some families being so
greatly developed as to extend beyond the head and form a definite
secondary articulation with the scapula, thus giving the shoulder
joint a very unusual strength, while limiting its motion strictly to a
single plane. The bicipital groove is usually deep and well defined,
especially in the larger Pteropida,  Shaft slender, mostly subterete,
though somewhat flattened distally, varving in form from distinetly
sigmoid in the lower groups to nearly straight in the higher, its
deltoid crest }1[11.':[‘1.‘:-1 present, low and broad in the hll*g:l:']lil'{}pll'l':l.
high and flangelike in the Microchiroptera, Except for this erest
the shaft is never marked by distinet ridges, thongh a faint trace of
the supinator ridge is sometimes present. No supracondylar fora-
men or supratrochlear perforation. Internal condyle usually large,
though in the most specialized groups reduced to a mere base for
the long spinous process. External condyle obliterated by the dis-
placement outward of the articular surface. Capitellum large, with
a well-developed external ridge and groove: trochlea reduced to a
mere ridge scarcely more prominent than that on outer side of capi-
tellum. The whole distal articular surface is in most bats so dis-
placed outward as to be partly or in extreme eases almost wholly
beyvond axis of shaft. The elbow joint is formed almost exclusively
by the humerus and radius, since the ulna is so reduced as to be
nearly funetionless, At its distal end the ulna is incomplete; among
the Megachiroptera it is continued as a threadlike cartilaginous
strand to wrist, though in old age it may become fused with radius;
in the Mierochiroptera this fusion with radius is invariable, though
the point at which it takes place is not always the same.. Oceasion-
ally the proximal extremity also is anchylosed.  Olecranon scarcely
extending beyond radius and forming no definite part of joint, sue-
ceeded by a sesamoid ossicle nearly equaling it in size.
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Among recent mammals the nearest approach to the conditions just
deseribed is found in the Colugidie. Here the trochiter and trochin,
though less developed than in the Pteropidm, strongly suggests the
form characteristic of the bats as compared with® their much more
rudimentary condition in Zupawa. Of the two processes the trochin
s distinetly the larger, and it is obvious at a glance that the distal
extremity of the humerus in Cynocephalus more neariy resembles
that of Pleropus than it does that of Zwpaia or than that of Pleropus
does the most highly. developed type in the Microchiroptera. This
resemblance is further heightened by the size and form of the deltoid
crest, which is rather closely alike in Cyunocephalus and Pteropus,
while mn both Tupaic and the Microchiroptera it is noticeably dif-
ferent. At the distal extremity of the humerus the resemblance be-
tween C'ynocephalus and the bats is less exclusive. In the Colugidae
both supracondylar foramen and supratrochlear perforation are
present and the supinator ridge is well developed, characters all of
which are mm common with the Insectivora. The actual surface of
articulation, however, resembles that of the bats in the reduction of
the trochlea and the large size of the capitellum, the outer edge
of which shows the first ‘-iil,',fl'.__"l."‘-'ulillll of the groove and ridge which is
so prominent a feature in the Chiroptera. As would be expected
from the reduced condition of the trochlea, the ulna 1s much reduced
from its normal form. It is throughout very slender, the distal half
flattened against radius, into which it blends near wrist. Proximally
it is slightly larger than in Pleropus, though very greatly reduced as
compared with Pwpaia, and the small, abruptly curved olecranon
forms a definite part of the joint, 1ts extremity fitting into the supra-
trochlear perforation.

It seems, therefore, that without lﬂuvhlllg on the question of the
general relationships of the Dermoptera, it may safely be said that
the long bones and two principal joints of the anterior limb in this
eroup are intermediate in structure between those of Insectivores and
Bats, but distinetly neaver the latter, and that in this respect at least
('yiocephalus represents a stage that was passed through by the near
ancestors of Pleropus.

In 1802, Winge® first called attention to the striking differences,
already alluded to, in the humerns and shoulder joint of the Mega-
chiroptera and of the more highly specialized Microchiroptera. A
fact not mentioned by Winge is that, while the Mierochiroptera, as a
whole, show a mueh more specialized condition of the humerus than
the Megachiroptera, different members of the group show different
1!1;_r| ves of 1|11-. modification, and these degrees are very largely charae-

a Jordiundne og Nulevende Flagermus (Chiroptera) fra Lagou Santa, Minas
Goraes, Brasilien, p. 24,
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teristic of families. In a group like the bats, where divergence from
ordinary mammals has been chiefly in the direction of changing the
front limbs from legs to wings, it seems necessary to give special
weight in elassifieation to such characters as these,

Pteropida.—The very characteristic structure of the humerus in
this group shows no important variation in the numerous genera
that T have examined. The head is broadly rounded, slightly oval in
outline, well defined everywhere, except on the side next the trochiter,
into which it merges. Trochiter ill-defined, low and broad, scarcely
rising above base of head, to which it is joined by a level, smoothly
rounded surface. Trochin slightly higher and narrower than troch-
iter, and much better defined. a well-developed groove, about as wide
as its lateral diameter, separating it from head, and a similar though
even more strongly defined groove isolating it dorsally from the low,
broad, deltoid crest. Shaft somewhat triangular proximally, flat-
tened distally, its sigmoid flexure distinet, Capitellum moved out-
ward slightly bevond line of shaft and entirely obliterating epicon-
dyle.  Epitrochlea large, its lateral diameter more than half that of
capitellum, its spinous process distinet, though short.

;I.Jr-;!".p-l'}l"'.llilf;?'f}jlrﬁf'ff.. 'I‘Ill:{' ]{"EIHI Hlll’('iillix{'{t tlrl:ll' llf II”I]II"I'”“- ill III[:'!
Microchiroptera is found in the Rhinopomide and Emballonuridae.
In these families both trochin and trochiter have risen about to level
of upper surface of head of humerns, a development which ecauses
little change in the form of either tubercle as compared with its con-
dition in the Pteropide. The alteration in form is most noticeable
in the trochiter, which is now well defined throughout, and separated
from head by a distinet groove over which the smooth surface of
the head 1s extended. This groove 15 narrower and better defined
than that dividing the head from the trochin. Though so distinetly
mereased in size the trochiter is not large enough to reach the edge
of the glenoid fossa of the scapula, the shoulder joint remaining
therefore strictly single. Head globular in Rhinepoma, somewhat
compressed in the Emballonuridie.  As in all other Microchiroptera
the deltoid erest is high and knifelike, very different from the low,
rounded form in the Megachiroptera. The shaft of the bone is
nearly terete throughout, except where distorted by the deltond erest,
and a little flattened distally. Tv has a slight single curvature,
Capitellum essentially as in the Pteropida,

A slight modification of this type is found in the Noctilionidu,
Here the head of the humerus is greatly compressed and st rikingly
ridgelike.  The well-defined trochiter is very small and narrow,
though rising fully as high as in the related groups, while the trochin
is greatly increased in size, being nearly as large as the head. The
groove separating the trochin from the well-developed though rather
small deltoid crest is ill-defined.
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Another stage is represented by the Old World leaf-nosed groups.
the Nyeteridae, Megadermidae, Rhinolophide, and Hipposiderida.
In the first two of these the shoulder joint is still single, and the
shaft of thie humerus shows a slight though evident sigmoid flexure
the trochin and trochiter are as in the Emballonuridae, neither rising
distinetly above head. In the Rhinolophide and Hipposideridi
the shaft of the humerus is nearly straight, with merely a slight
upward curve in distal third, while the trochiter has increased in
length sufliciently to exceed the head slightly and to form a definite
secondary articulation with the scapula by a surface about half as
large as glenoid fossa. In iize the trochiter is still distinetly ex-
ceeded by the trochin, which, however, barely rises above head. At
its distal extremity the humerus in all four families is peeuliar in
the lengthened epitrochlea, bearing near middle a well-developed peg-
like process, and the very conspicuous displacement ontward of the
capitellum and consequent widening of the entire distal region. This
displacement is greatest in the Megadermidwe, where the articular
surface 1s almost wholly exterior to the axis, and the width of the
distal extremity i1z nearly one-fourth length of humerus. In the
Nycteridie the displacement is rather less, though the proportion
of width of extremity to length of bone remains about the same.
In the Rhinolophide and Hip;:-w-iidf:rifl“[- it is still less, and the
proportion of width to length is normal—that is, about as one to =ix.
The displacement of the urllrlll.ll surface remains very evident. and
the epitrochlea and its spinous process are of the same character as
in the Nyeteride and Megadermidae, though less vlullgﬂted

In the American leaf-nosed bats the hlmuldm joint 1s essentially
like that of the Rhinolophidae and Hipposideride, except that in the
Chilonyeterin the trochiter is so shortened as to form no articulation
with the scapula. In this subfamily the shaft of the humerus has a
slight single eurvature, while in the others the bend is often, though
not invariably, double. Throughout the family the eapitellum is
slightly displaced outward and the epitrochlea is small or moderately
developed, the spinous process, when present, at its distal extremity.
A similar type of humerus oceurs in the Desmodontida, but both
trochiter and trochin rise somewhat higher beyond head.

The Natalidwe, Furipterida, Thyropterida, and Myzopodidae agree
with each other in the form of the humerus. This differs from the
Phyllostomine type merely in the somewhat enlarged trochiter, which
now about equals the trochin in size and *-Ilﬂlllh' exceeds 1t in height :
distal extremity as in the ]‘llj.lln;-‘tulllldw' flexure single or faintly
double.

From the last type as best shown in the Thyropteridee to the highly
specialized form characteristic of the Vespertilionida, Mystacopida,
and Molossidae the transition is rather abrupt. In these families
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the trochiter slightly exceeds the somewhat reduced trochin in actual
size, while in height it extends conspicnously beyond it as well as
sevond the head of the humerus. The double articulation with the
seapula is now complete, and the surface on which the flangelike
trochiter acts is nearly as large as the glenoid fossa.  The shaft of the
humerus is nearly straight, or with a moderate single curvature; dis-
tal extremity scarcely wider than shaft, the articular surface not
displaced outward, the short epitrochlea scarcely more than the base
to the high spinous process, which projects beyond distal extremity in
much the same manner as the trochiter beyond head.®

PHALANGES,

The first digit contains two phalanges, the distal of which bears a
claw, funetional in all bats except the two genera of Furipteridee.

In the second digit the metacarpal alone is present in the Embal-
lonuride, Nycteride, Rhinolophidae, Hipposiderida, Natalidwe, IFu-
ripteridae, and Thyropterida. One distinet bony phalanx 1s present
in all other families of Microchiroptera except the RRhinopomids, in
which there are two. Three phalanges are present in this finger in
all of the Megachiroptera, the terminal bone in most genera provided
with a claw.

Three 1s the usual number of phalanges in the third, fourth, and
fifth digits. The distal phalanx is always cartilaginous in the fourth
and fifth, though in carefully prepared material its joint with the
second phalanx may be detected when both are present.

In the third digit the terminal phalanx is ossified in the Phyllos-
tomidwe, Desmodontide, Thyropteride, Myzopodida, and Mystaco-
pida.  When not completely ossified its joint with the second phalanx
1= at least clearly indicated and partially of bone, a condition readily
observed in the 1"L--1-pe-:-li]iunidw and Molosside. No distinet thirvd
phalanx is present in the third, fourth, and fifth fingers of any
Megachiroptera, or among the Rluu-::immulm Emballonuridse, Noe-
tilionide, Nycteride, Megadermida, Rhinolophida, Hipposideridee,
Natalide, and Furipteridae, though it is probable that the terminal
cartilage, when present, usually, if not always, represents this bone.

BTERNUM AND SHOULDER (GIRDLE.

The general characteristics of the sternum and shoulder girdle
(Plate XT, fig. 1: Plate XIT, fig. 3; Plate XIII, fig. 2; Plate XIV,
fig. 1) are as follows:

Sternwm.—The presternum is large, strongly keeled, and with three
anterior lobes, one of which is vertical and continuous with the keel
(from which it is often searcely to be distinguished), the two others

————r——— — e

@ In the genus Eplesicus both processes are nnusunally short,
25733—No, 37T—07 y——=2
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lorizontal, their substance thickened and strengthened to receive the
articulation of the clavieles® and their combined length equal to
or greater than longitudinal diameter of presternum. Mesosternum
with a longitudinal median ridge, occasionally rising to a distinet
keel, the segments of the bone always fused 1 adults, and their bound-
aries usually obliterated. In eross section the depth of this part
of the sternum is usually greater than the width, but to this rule
there are conspicuous exceptions. Xiphisternum short, tapering or
somewhat expanded posteriorly, its length usually greater than its
width, its terminal cartilage well developed. The distinetion be-
tween the presternum and mesosternum is usually evident, but that
between the mesosternum and xiphisternum seldom persists except
in the Megachiroptera.

Shoulder girdle—The scapula is large, oval in form, the post-
scapular fossa much larger than the anterior fossa, its surface divided
into three secondary surfaces set at slight angles with each other.
The spine is short and moderately high, with a large, strong acro-
mion. Coracoid large, nsually curved outward, but oceasionally
straight and directed inward: rarely bifid at tip. Claviele curved.
its length about equal to that of seapula or of longest ribs, its shafi
somewhat compressed, in one genus (iclidurus) (Plate XTI, fig. 3)
conspicuously expanded. The articulation of the clavicle with the
enlarged horizontal anterior lobe of the presternum is by a broad,
unusually definite surface, from which the clavicles project upward
and outward over the thorax nearly at right angles with each other.

Ribs—The ribs decrease gradually in length from the longest to
the second; between the second and the unusually shortened, thick-
ened first, the reduetion is much more noticeable, producing a break
in the otherwise uniform series. Both portions of the first rib are
shortened, but the modification, as compared with the others, is most
noticeable in the sternal part, which is usually much expanded later-
ally. The vertebra to which this rib s attached is nsually free, both
anteriorly and posteriorly, but not infrequently it becomes fused
with the last cervieal vertebra, even when, as in the Molossidae, no
special modification of the shoulder girdle has taken place. These
two vertebree, together with the first rib, are so intimately associated
with the shoulder girdle in the changes which it undergoes that they
may conveniently be treated as forming part of it.

Modifications of the shoulder girdle and sternwm.—The modifica-
tions presented by the shoulder girdle and sternum of bats are, as
might be anticipated, mostly connected with the mechanical problems
of furnishing surfaces of attachment for the very large pectoral

elfor the homologies of the elements ineluded in this region see Leche, Bihang
Svensk. Akad IMandl, V, No. 15 alzo, Flower, Introduction to the Osteology of
the Mammalia, 1885, p. 253.
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museles and strengthening the arch by which the body is suspended
to the wings during flight. Somewhat remarkably, huwlr-wr, Iil::c
largest species, the great Pteropines, in which the !1:1-{:i1un.n-:|.1 {llrﬂlﬂ
culties would be expected to be greatest, show little ﬂ]l[‘i']tl!liﬂiltitll]
except for the rather unusual development of the keel, particularly
on mesosternum, a peculiarity which is most pronounced in the larger
members of the group. The elements of the first rib and its attach-
ments remain distinet, and except for the usual Chiropterine pecu-
Harities show no characters worthy of note. Essentially the same
conditions, though with much less development of the keel, are
found in most of the Microchiroptera. So far as my observations
o it is constant in the Rhinopomidie, Emballonuridee, Noctilionid:e,
Phyllostomidae, Desmodontide, Myzopodidie, and in most of the
Vespertilionidie. The first stage in the strengthening process is
found in the Molossidwe, the Mystacopide and in one subfamily of
Vespertilionida, the Tomopeating. It consists in the shghtly greater
thickening of the first rib, and the fusing of the last cervical and
first dorsal vertebrae into a solid ring. There is no appreciable
change in the form of any of the bones, and the keel of the mesoster-
num remains very slightly indicated. A peculiar modification of this
process oceurs in dhe Thyropteridie where the fusion takes place
between the first and second dorsals, the last cervieal remaining free.
In the Natalida it is again the last cervical and first dorsal that fuse;
but in this family the supporting arch is further strengthened by a
noticeable widening of the horizontal lobes of the presternum, so
that the greatest anterior width exceeds the length of presternum and
mesosternum together. The first vib is also thickened and its sternal
segment is greatly reduced in length. Keel of mesosternum relatively
as high as in the Pteropodida, and a slight keel on xiphisternuim.
The most remarkable series of changes oceurs in the four related
families Nycteride, Megadermidie, Rhinolophidae, and Hipposide-
ridae. In the Nyeteridae the conditions are not very different from
those in the Natalidwe., The keel is equally high and it extends simi-
larly on the short, wide xiphisternum. The presternum is, however,
less broadened and strengthened, and the last cervieal vertebra is not
fused with the first dorsal. In the Megadermide the mesosternum
and xiphisternum are of the ordinary type, but the presternum is
ereatly widened, so that it is essentially a heavy transverse bar with
a slight median backward projection. Laterally it is fused with the
first rib, so that the only break in the continuity of the ring is at the
point of articulation of the ribs with the vertebrae.  As in the Nycte-

o The welght of an aleoholic specimen of Pleropus from Tenasserim (Cat. No.
104451, U, 8. N, M) is 7305 grams, while that of a Rivinoloplius ferrumeqguinmm
from Genoa, Italy (Cat. No. 18472, U. & N. M.), is only 16.8 grams. Yet in the
smaller animal the strengthening process is carried to the extreme.
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rida the first dorsal vertebra is fused with the last cervieal. In the
Rhinolophideae the seventh cervical vertebra and first dorsal are so
completely fused that their boundaries can not be detected ; this com-
pound vertebra is fused with the first rib, which in turn is fused with
presternum. The second rib fuses with first at about its point of
attachment with presternum, to which it is joined throughout the rest
of its course by a thin sheet of bone. At first sight, therefore, the
presternum appears to be enlarged to a broadly ecrescentic plate
applied to mesosternum at middle of its convex posterior border.
The original elements of this mass, though perfectly fused, can still
be distinguished. 1In the Hipposideridae the strengthening process
attains its highest degree of perfection. Here the general structure
i as in the Rhinolophidwe, but the fusion of the first and second ribs
involves the entire bone to and ineluding the corresponding dorsal
vertebree. A solid ring is thus formed, including three vertebrs,
two ribs, and the presternum, the elements indicated by a slit-
like vacuity between the upper halves of the ribs, a small median
space between the two dorsal vertebr, and two minute roundish
apertures in the region corresponding to space between horizontal
arm of presternum and sternal portion of second rib.  The mechanieal
need for this remarkable strengthening in bats of this size is by no
means apparent.
TEETH.

Though much has been published concerning the teeth of bats, par-
ticularly by Winge,® the subject is still by no means exhausted. This
is especially true of the modifications of the various cusps of the per-
manent cheek teeth, which have hitherto received little attention.
Before passing to this more important aspect of the dentition, how-
ever, a few words on the milk teeth and the tooth formula may not be
out of place.

MILK DENTITION.

The peculiar and very highly specialized milk dentition of bats
has long been known in a general way, but the material has not vet
been brought together for a complete study of its variations. . The
largest number of milk teeth that has been observed is 22, with the

— i . B o= - LT
formula: i ; :—{—}—é ma'g - ':i, -.rmr% . :, P ;H—;=EE}_ As this
is present in Myotis, a genus with the maximum number of per-
manent teeth, it probably represents the complete set. It also oecurs
in £ ptesicus, in which the corresponding portion of the permanent den-
-23.1 ---4

tition is 55— —5—4 and in Lasiwrus with the permanent teeth

a Jorfundne og nulevende Flagermus (Chiroptera) fra Lagoa Santa, Minas
L
Giernes Brasilien, 1892, pp. 56-58,
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- 2-1.-2-4
128 1. -2 - &
part of permanent formula the same as in Lasiurus, it also appears to
be present, though T have been unable to verify the oceurrence of mi.,.

In Nyetinomus brasiliensis, with corresponding

A slightly reduced formula I iﬁ } }i:ﬁ‘n, appears to be charac-

teristic of the Desmodontida: and Phyllostomidwe, though the pos-
terior tooth both above and below is occasionally so small that its
presence can not be positively determined.  In Desmodus the doubtful
tooth is mp 2, while in Phyllostonus it is mp .. In two specimens of
Artibeus (Nos. 38309 and 38310, U. S. Nat. Mus., Old Providence
Tsland, Carribbean Sea). on the other hand. I can find no trace of
mp .. For the Megachiroptera the complete milk dentition is prob-
ably the same as that of the Phyllostomidie, At least, I have verified
the formula I:‘?;—'?'};-Il—j=ﬂﬂ in Cynopterus and Plevocyon.  In both
of these the posterior tooth above and below corresponds with pm 4,
and pm ,, respectively, pm * and pm ; being conspicuously without a
preceding functional deciduous tooth.

In form the milk teeth are for the most part quite unlike those of
the permanent dentition. They are usually
slender, minute spicules, with straight or re-
enrved tips, and their only function is prob-
ably, as has been frequently suggested, to aid
the young in clinging to the mother during
flight. In size they are =o insignificant that
one may not infrequently persist in the edge of
an alveolus until the permanent tooth is nearly

S . Fra. 1.—MILK DENTITION OF
grown. These peculiarities of size and form,  cysoprervs mixvrvs, Nias
together with the very early development of Israxn No. 1271 x
the permanent dentition, preelude all possi- F AR
bility that the milk teeth ean be used in mastieation, and indicate
that, whatever may be the case with other mammals, in bats the de-
cidous teeth ean have had little if any influence on the modifications
of the permanent set.

The simplest form of milk tooth is a straight terete spicule, tapering
to a sharp point, and with no evident differentiation between root and
erown. This is found in the lower cheek teeth of C'ynopterus. The
next and more usual type differs in the definite recurving of the point.
This curve may be slight and gradual (canines and cheek teeth of
Cynopterus (fig. 1) and Pterocyon, upper eanine of Wyotis ywman-
ensiz) or strong and abrupt, sometimes almost angular (canines and
cheek teeth of Phyllostomidm, canines and incisors of Nyetfinomus
brasiliensis).  Oceasionally this type 1s further modified by a slight
but evident shortening and thickening of the crown, or the faint indi-
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cation of incipient secondary cusps (mp * of Pleroycon, cheek teeth of
Phyllonycteris). The presence of a definite secondary cusp below
and behind the main eusp is probably characteristic of the lower
cheek teeth in the Vespertilionidwe, Tt is very noticeable in J plesi-
cus fuseus, less so in Wyotis albescens,  Similar eusps oceasionally,
though less frequently, occur in the upper teeth and in both upper
and lower canine (& ptesicus (fig. 2), Wyotis). In Nyctinomus bra-
. siliensis the canine has an additional secondary

=

"’]\@ cusp situated on the anterior edge of the tooth
| I'f;':‘b . somewhat nearer the tip.  Contrary to what might

{ "*uf‘ffl‘_c_: be expected, the milk incisors present more varia-
tions of form than any of the other deciduous
teeth. The simplest ineisors are perhaps those of
Fro. 2 Mk pesrmox 2esmodus, in which the upper teeth are of the
oF Ertesicos vuscus.  primitive recurved type, without trace of second-
Now 84560, = ABOUT 4. :
ary curvature or extra ensps, while the lower teeth
are widened above, the outer shghtly bifid. In Nyetinomus brasilien-
sig the upper ineisors are simple and terete, but with a distinet double
eurve inward and backward, like those of Promops fosteri (fig. 3).
The lower incizors are, however, much like those of the permanent
set, with well differentiated, flattened, bifid erowns., the inner lobe dis-
tinetly the larger. In &pfesicus and Wyotis both upper and lower
incisors are trifid, those of the lower jaw searcely reenrved and very
closely resembling the teeth of the permanent set, those of the upper
jaw strongly recurved and with the ensps longer and more distinet
than in the mandibular teeth. In the three genera of Phyllostomidse
at. hand, Phyllostomus, Avtibeus, and Phyllonyc-
teriz, there is evident differentiation between the
inner and outer incisor of the upper jaw. This is
slightest in Phyllostomus, where the onter tooth is
longer than the inner, its point bent forward and
then back, the coneavity dirvected outward and
backward: inner tooth with ecrown flattened but Fro. 3—MiLE nesT-
i n i . TIoN 0f PROMOPS POS-
tapering to a fine recurved point below which there oo apassison
is a slight E{}I]t‘.‘;l\'l.l'_‘l.' on outer side. TLower ineisors :L;::l* ‘-;:;&_T;IU-
not seen. In Awbiteus the upper teeth are of much
the same form, but the inner is distinetly notched at apex, much as
in its successor; lower incisor faintly trifid, the middle lobe highest.
Upper incisors of somewhat the same type are found in Phyllonye-
teris, though the differentiation is less evident. Inner tooth with a
distinet secondary cusp on outer side considerably below level of main
cusp. The lower teeth are so minute that the details of their form
can not be determined. The upper ineisors of Cynopterus and the
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lower incisors or Pferocyon are of the simple, little recurved type;
the lower incisors of the former are straight, with bluntly rounded,
slightly thickened crowns, Upper incisors of Plerocyon not seen.

DENTAL FORMULA.

The nearest approach in bats to the typical complete dentition of
higher mammals—that is, a set of 44 teeth—as expressed by the
198 1. 1984567,8-8 '1=1 - 4=4  8-8_ .
198.1.1284667 3-8°1-0""4-#"5-8
is a set of 38, lacking one upper incisor and one upper and one lower

-928.1.-234567 __ . ;
premolar: {93 1. —234567—25 Thesmallest number known is

formula

20, represented by the formula — - o Dfohnbone et

-23. 1. -8 -45 -
these extremes occur no less than 50 formulas, representing totals of
24, 26, 28, 80, 32, 34, and 36. No bat is yvet known with 22 teeth. The
following table shows the distribution of the various total numbers of
teeth among the 173 genera now recognized :

=9, Between
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The different formulas, with the genera by which they are repre-
sented, are as follows:

=28.1.-234567 g5 Nuyectiellus, Nataluz, Chilomatalus, Phodotes, Thyrop-
128.1.-234567 tera, Myzopoda, Myotis, Pizonyr, Kerivoula, Fha-

HISCHE,

: i ‘; :'L: —, i: ° g_;zm Furipterus, Amorphochilus.
-23.1.-2-4567_g
123.1.-2345067
=23.1.-234587_a
12-,1.-234567
= 1-:-?—2.?.'_4-.5_!.?_:=:H_ Rousettus, Pterocyon, Pleropus, Acerodon, Desmualopex,
S Pteralopex, !*j;uyc:rfrr"x, Kiodotus, Syconycteriz, Fry-
genyeteriz, Melonycteris.

Lasionyeteris, Plecotus, Corymorhinus, Miniopterus.

. Cdonlonyeleris.

-23.1.--3456
12-.1.-26458

E=:j~|_ Chilonyeleris, Pleronotus, Mormoops, Micronycteris,
' Xenoctenes, Glyphonyeteris, Otopterus, Lonchorhina,
Dolichoplyllwm, Phylloderma, Trachops, Vampyrus,
Glossophaga, Lonchophylla, Monoplyllus,

28.1.-2-4667 g, Pipistrellus, Glischropus, Scotozous, fa, Plevygisies,

123.1.-2-45667 Chalinolobus, Burbastella, Euderma, Murina, Har-
piocephalus,
-23.1.=-2-4H667 .
b 4.E.G_T=3-l, Fmlwlorira.
-2-1.-234H06- .
e e e e .
121, -234b67 il
—Eﬂ,i._gﬂ‘iﬁﬁ-_— T ¥ s
TR TE =32, Callinyeleria,

i Nesonweleris,
= =284 b6 T 7

__E-__l ';i___‘l.::.:?_z=32, Colewra, thn-hfﬁwx, .ﬂ?rm‘n‘nfﬂ'_u v, Cormura, Fﬂ'ﬂp—

Egid Li=d=%0 b terye, Perongpmoas, Cenlrowyeleris, Balantiopteryr,
- Dhieliduris.

=23 1. -==45667 T K

=l e et B BT .

188.1,-2-4567 e

;_:?:_ :-g_:;_}-;.g.;='ﬂ. th'ma’up.i'um.

-23 -—345606 I- a0 o

e TR TN 32, Tomabin, Chraloplerus.

. —~234567
.=2340H67
==34567
.=2-4567

=32, Lonchoglossa, Anoura,

]
L]
s
5 y a L BN B
| e | e e e e
-7 A " H &

=32, Phyliostomus, Hemiderma, Rhinophylla, Brachy-
phylla, Artibeus (part), Enchisthenes, Uroderma,
Vampyrops, Ardops, Phyllops, Stenoderma, Stur-
wirva, Phyllonyeteris, Reithronyeteris, Erophylla.

-2351.---456

128.1.-2-456

=l =]

=32. FEptesicus, Vespertilio, Rhinopterus, Hesperoptenus,
Tilonycteris, Mimetillus, Philetor, Histiotuz, Laepho-
iz, Crlancomyeteris,

ST

-

~2-.1.-2-4587
188.1.-9-4567
- 2 - 1.-23450- . ]

s b= 50, B .
e T = as g L ryionydera

=32, Lasiurus, Nyctinomus (part).
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-28. L ~2848--_.,

19-1.-234b56-
-23.1.-23456-
— 2= 1.-9%406~

-2-.1.-2-4H67

12— 1.-2-4567

123.1.-2-45067

SaEE —“'—4-’1“7

12-.1.-2-4567
*231;11i45ﬁ
I--1.-2-4566

‘;"i 1,--34567

—ee I, =29 4507

— 28 7 ——RaG
12-.1.-23456-
-28.1.--3456—_
| T L e o
—2&].——545hu
) B o T
Y ek h T
-45667

e T
18— ——abhoT
-2831.-2345--
T e (RN A e
~28 1. --8345-~
19 =1 —23450-
e
— 9 084K G
23 T
= L W
—z—l ———4{B8T
12-.1.-2-4567
-23. 1.---4567_
T2 =dn0]
S i R o
B o P O
s e b
[ 0= 1. =2-4b87
uzm1.--345u
o= 1. —2—458=
-2-.1.---4567
9= 1. =2=45087

e
1==1.=2-42507
S0 ———4uﬂr

- 1L.-2~450~

7
f =
]

=10

g

:‘llmr
oSBT

=k

=1

=1},

=30. Olonycleris,

=24,

=28,

=28. Dobsonia.

=30, Charephon,

Cynopterus, Niadivg, Thoopterus, Sphaerias.

=8, Baliowyeieris, Styloctenium.,

Hipposideros, Anthops, Celops, Triznops.

=30, Myropteryz. -
Taphozous,
=30, Mimor, Awthorhina.

Chaeranpeteris, Hylonycteris,

. Leplonyeleriz,

Avtibeus (part).
Vampurrodes, Mesophylla, Ariteus.

Nyet'eeins, Sroteinus, Seotweus, Seoto-

manes, Rhogecssa, Baodon, Pochyotus, Dasyplerus,

Nuyctophilus, Mormopterus | part).

Nyctinomus (part) Fumops (part), Pro-
THOPS.

Prenochirus, Megarops.

Seotonycteriz, fpomophorus, Hypsignathus.

=38, Notopleris.

8.

=28,

—}

=28,

~2-4567_ g0

—
12— 1. 24507 3
-2 1. ——14&&—_W5
S [ R W
-28.1.--8458-_o5

=28, Rhingpoma.

Noetilio, Dirias.

Megaderima, Lyroderma,

=28, Asellin, Rhinonyeteris, Clcotis,

Artibeus (part), Vampyressa, Chivoderma, Eetophylia,
Pygoderma, Centurio, Spharvonyeteris, Ametrida.
Antrozous, Tomopeas, Molossops (part), Mormoplerus

(part), Platymops, Eumops (part).

Mystacops.
Maeroderma, Lavia, Cardioderma.,
Lichonyeleris,

Vingrpriscus,
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=gl A= -
=268. hiphylla.
[ fe i.-C=4b b~ e
—_2— l.-=-=-4867 =25, f'.'irumpﬂ, ,].ri.rf-.lm.lfrh'. H“”'r i, Cheirameles, Mefosanz,
1-=1 2-45667
— 2 "'-.. J.. — 2 :}- I -il "= __'—2'!'. _\.}ﬂ'.rll'ﬂfﬂ"f”'-
——— ], =204 006=
-3 ], ===4H--

2o TR RN T T Dessnodus, Disemaus.
12-.1.-2-45-~

It will be noticed at once that certain formulas are characteristic
of particular groups, or rather that a given formula never occurs in
widely separated families. Thus, among the genern with 54 teeth
—48. 1. -54a 456 =

- i= confined to the Pteropidewe,
! - Ir f:; ‘!‘ o h 3

the formula

-938.1.--34567 : -23.1.-2-4567

9 -1 —98456" ~ to the Phyllostomida:, and o8 1 94567

to the Vespertilionidw. Similarly among the 32-toothed genera the

] 2-1.-2-4567T . . 5 H .

formula ' is peculiar to the Embalionurid:e,
B P B LR Rl

-23.1.—--345 6 - 823 1. —===4 567
== —d. b f 128.1.-2-45867
to the Vespertilionidw.  The only formulas that occor in two or more

= J 3.1.-284567 =35, found in the Natalide, Thyr-
193.1.-234567

to the l'hyllm-:mlniihv.. and

= -I LT

families are

Al e e =] 67
I8 — 5 — LB
of \lnlmr:idn' ( Mormop-

opteridae, Myzopodidwe, and Vespertilionidse, =30

found in # genera of Vespertilionide and

—2—1.-——4567T_,0 ¢ :
I +- " =28, found in two aberrant genera

18- 1.-2-456

each of Vespertilionide (Antrozous and Tomopeas) and Molossidae

Maolossops, part, and MWormopterus, part). Iven in these excep-

Wolossops, part (' it part I I

tional eases, however, the families involved are not distantly allied.

The only teeth that are never absent are the canines, the last pre-

fer .n:} and

—— lo===45H--
—=— 1. -—=-45--
the first upper incisor and the first upper and lower premolar,
-28.1.-234567
183.1.-234567
have been produced appear to be as follows:

Fneisors—In the upper jaw the permanently missing incisor is
without much doubt the first. This is indicated, as shown hy Winge.
]‘}l'!.' the (-m'|':*.-'[m|1<1{-|u'£- of the two upper teeth with the two outer of
the lower jaw when the maximum set is present, and also, even more
strongly, by the general tendency throughout the group for the pre-
maxillaries to become reduced, particularly along the inner edge.
This would mevitably result in eliminating that part of the bone in
which the first incisor grows. Of the remaining upper incisors it is

molar and the tirst molar, those never present

The reductions by which the various formulas
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invariably the outer that disappears first. This tooth may be seen in
every stage of degeneration among the genera with 2-2 upper incisors,
while in none is it distinetly more developed than its fellow, though in
some of the long-tongued Pteropidae and in certain genera of Gloss-
ophagin it is slightly the larger.

In the lower jaw the incisors become reduced from the outer side,
a process mostly associated with narrowing of the anterior portion
of the mandible. This process is especially well illustrated in the
Molosside.  The third incisor exists in some species of Nycotinomus
and in Wormopterus, thongh reduced in size and crowded beneath the
cingulum of the canine, the prominent cusp of which has assumed its
function.  In Chaveplon, Evwmops, Promops, and most species of
Nyetinomus 1t has disappeared. In some species of Welossops the
narrowing of the mandible has reduced and distorted the second
incisor, the cingulum cusp of the canine in turn taking the funetions
of this tooth, while in other species of Wolossops, in Eomops, Cheiro-
meles, and Molossus the second incisor has disappeared. There is
little doubt that a similar course has been followed throughout the
Microchiroptera. In the Megachiroptera no genera are known with
3-3 lower incisors, and it has been assumed by Winge that the first
tooth is absent, a conclusion based chiefly on the correspondence in
position of these teeth with the second and third of the upper jaw.
The probability of this view seems heightened by the almost univer-
sally larger size of the outer tooth as compared with the inner, while
in the Microchiroptera the reverse ig normally the ease, In the fruit-
eating Phyllostomidae, however, there 13 a similar reduction in the
size of the inner incisor as compared with the outer, probably due to
the action of the tongue, and I prefer to assume that the frugivorous
habits of the Pteropidae account for the relative size of these teeth
also. and that the course of reduction in this group forms no exception
to the rule, so far at least as regards the disappearance of the ounter
tooth first. The next incisor to disappear is, however, probably ¢ |,
acted upon, as it must have been, by the tongue. In the genera
Dobsonia, Nesonycteris, and Notopteris i , is therefore the remaining
tooth.

Premolars—DBoth above and below it is probably the first pre-
molar that is permanently absent, though of this there is no proof.
In the upper jaw the next to disappear is either pm* or pm?.
Three premolars are present in members of the families Pteropidse,
Phyllostomidae, Natalide, Thyropteride, Myzopodidae, and Vesper-
tilionidwe. The anterior tooth (pm*) is the more reduced in four
of these, the Pteropide, Phyllostomide, Natalidwe, and Thyrop-
teridae, while the median (pm *) is the smaller in the two others,
the Myzopodidie and Vespertilionidw.  While the evidence is there-
fore not conclusive for any of the other families, it appears safe to
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assume, from general considerations of relationship, that the small
upper premolar is pm ® in the Furipteridie and g * in the Nye-
teridm, Megadermidme, Rhinolophide, Hipposideridie, Mystacop-
idwe, and Molossidwe. It seems probable that the degeneration of
pm * is characteristic of the fruit-eating bats and their near relatives
and that the reduction and disappearance of pm * occur in the insec-
tivorous groups. As regards the small upper premolars, therefore,
the families may be grouped as follows:

Dominant tooth, pme *: Dominant tooth, pm®:
Megandermidie, I'tervopidie,
R hinolophidae, iy Hostomide
Hipposideridae, Natalidae
My zopol e, Furipterida.
Vespertilionide, Thyropteride.

Mystacopidae,
Maolo=side,

In the lower jaw pm , becomes reduced before pin ., in all the
groups of Microchiroptera., =ome members of which possess both
teeth—the Rhinolophidwe, Phyllostomide, Natalidwe, Furipteridae,
Thyropteridie, Myzopodidae, and Vespertilionidae. IHence it 1s prob-
able that this is the normal process throughout the suborder. In
the Megachiroptera, however, the opposite is taking place. In every
known genus of Pteropide both pim , and pme , arve present, but pm
is invariably the smaller tooth,

Molars—While the posterior molar of both jaws is invariably
reduced, it is never absent except in certain frugivorous and sanguiv-
orous bats; that is, in various genera of Pteropidae and Phyllosto-
midae, and in all of the Desmodontidse. The middle molar dis-
appears in some of the Pteropidae and Desmodontida, but is not vet
knewn to be absent in any member of the Phyllostomida., The vari-
ous ways in which these teeth arve suppressed are as follows:

5 6 —  Hurpyionyeleris, Dobsonia, Artibeus (part), Vampyrodes, Mesophylla,
D67 Arileus.
b 6 - Balionyeteris, Styloctenium, Leptomyeteris, Lichonyeteris, Artibeus (part),

56-" Vampiriscus, Vampyressa, Chivoderma, Eetophylla, Pygoderia, Centu-
rio, Spharonycteris, Ametrida, Diphylla.

5 = Nyctipmene, Cynopterus, Niadius, Thooplerus, Plenochirus, Megarops, Spha-

B -"  rias, Seotonycleris, Epomophorus, Notopteris.

E

FoCt Desmodug, Diemus.

NORMAL CUSPS,

__The typical Chiropterine dentition, which oceurs essentially unmod-
ified in at least some genera of every family except the Pteropida
and Desmodontide, is as follows:

Upper incisors subulate, the point slightly curved backward; cin-
gulum well developed, partieularly on outer side; a posterior or lat-
eral secondary cusp usually present on one or both teeth. Lower
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incisors with crown well differentiated from root, its length greater
than height or widthy its cutting edge approximately horizontal. but
with two evident notches. No striking differences in size or form
between the teeth composing a series, except that the outer lower
incisor is often wider than the others and with one or two blunt sup-
plemental cusps posteriorly.

Canines simple, the upper larger than the lower and usually the
highest tooth in the entire series.  Cingulum well developed, that of
the lower tooth conspicuously oblique.  Shaft subterete, that of the
upper tooth flattened or slightly coneave on inner side, that of lower
tooth similarly flattened or concave posteriorly. The shaft of the
upper tooth at base oceupies almost entire erown, while that of lower
appears to be situated a little in front of middle of crown so that the
posterior portion
forms a slight heel.

Premolars except
pmt essentially  like
the canines, though
very  much  smaller
and with height of
crown not conspicu-
A B & ously  greater than

FiG. 4.—TYPICAL MOLAR TEETH OF AN INSECTIVOROUS BAT. A— len f_‘{l h. Il:_V'illf_.{'l.llI|]1:|.
CROWN VIEW OF MAXILLARY MOLAR, B —={ROWK YIEW OF - “
o i ki W 1=
MANDIBULAR MOLAR. (—SIDE YIEW OF MAXILLARY MOLAR. well dey l'-"l”'l]""“l‘ hori

For]— RN TOCON I, miif.—METASTY LE. FALN] El] or :-il Igllt ]:- Ub-
fie, —HY POCONFE, pe.—PARACONE, ]- . ]) 1 . SR

hod. —1 Y POCONID, prd —PARACONID, que. osterior up-
e —METACONE, pro—rROTOCONE. I.i'_" I' llli’lllﬂlﬂ I LI ["h
med, —METACONTTN Jred —PROTOCONTL, larcer ths sither of
i —MESOATY LL. PR—PARASTYLE. !llg'ﬁl mn emher o

the others, its cusp
nearly as high as that of canine, from which it differs in shape in
the presence of a conspicuous flange-like postero-external extension,
with well-developed cutting edge and supported by a second root.
Inner side of this extension Hat, continuous, with flattened postero-
internal surface of cusp: crown with a shght but evident postero-
internal heel; cingulum well developed, often forming an anterior
eusp at base of main cusp and oceasionally another on heel.

The first and second upper molars resemble each other, though
the second is usually the larger of the two. The crown (fig. 4) is
much wider than long or high, three-rooted, and set obliquely, so
that the outer portion is higher than the inner.? Its outer border i=

o Length=diameter in axiz of tooth row; widith=diameter perpendicular to
tooth row ; height=distance from lower edge of cinguluom to extremity of high-
st cusp.

b Btrictly speaking, it i= lower, more ventral, but in the position In which the
teeth are alwayvs examined it is higher.
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nearly straight, thongh usually marked by three projections and two
indentations. The anterior border is unsymmetrically convex, the
inner border variously truncate, rounded, or double convex, the
posterior border with a concavity usually somewhat greater than con-
vexity of anterior border. The inner posterior portion of the crown,
bearing no large cusp, is usually flattened and often produced into a
noticeable heel. The erown bears three main cusps, corresponding to
those of the primitive tritubercular tooth, the inner anterior proto-
cone (fig. 4, pre.), the onter anterior paracone (fig. 4, pe.), and the
outer posterior metacone (fig. 4, me.). Not infrequently the inner
posterior hypocone (fig. 4. Ae.) is also present, but in bats this cusp
never attains a size sufficient to obscure the tritubercular aspect of the
erown. Very rarely (in some Phyllostomidae, particularly Zrachy-
phylla, Plate VI, fig. 3) an intermediate cusp, the protoconule, occurs
between protocone and paracone, and another, the metaconule, at
inner base of metacone. At the extreme outer edge of the tooth are
three small cusps, the anterior parastyle (fig. 4, ps.), the median
mesostyle (fig. 4, ms.), and the posterior metastyle (fig. 4, mis. )"
The styles are connected with the main cusps of the outer row by four
conspicnous, trenchant, slightly concave ridges, or flutings, the com-
missures (fig. 4), the first extending from parastyle to paracone,
the second from paracone to mesostyle, thie thivd from mesostyle to
metacone, the fourth from metacone to metastyle. The commissures
are approximately equal in length, though inereasing slightly from
first to fourth. Together with the cusps, which they connect, these
ridges form a conspicuous W-pattern, the variations in the form of
which are of much systematic importance. Of the three main cusps
the protocone is situated at a lower level than the others. In form it
15 more robust, though usually less elevated; frequently it occupies
nearly the entire inner section of the tooth. A narrow commissure
extends forward from anterior side of this cusp, past base of para-

2 In describing the molar teeth I have adopted the cusp nomenclature pro-
posed by Osborn (Nee Ameriean Naturalist, XXI1, p. 1072, December, 188%)
a8 the wost simple and convenient, The fact that it was based on a mistaken
idea of the succession of ecusps (See Gidley, Proe. Washington Acad. Sei., VIII,
p. 106, July 10, 1906) is of little weight compared with the convenience of an
exact name for each part of each tooth. The system of numbering the CUEDE
(cusp No. 1=ps, No. 2=ms, No. 3=mits, No. 4=pe, No. i=me, No. 6=pe, No.
T=he, ete.) proposed by Winge (Vidensk. Meddel. Naturhist. Foren., Kigben-
havn, 1882, pp. 15-19, pl. 111) and recently adopted by Andersen and Wronghton
(Ann. Mag. Nat. Hist,, Tth ser., XIX, p. 129, February, 1907) appears to be equally
misleading as regards the succession of cusps, while it has the great disad
vantage of furnishing no convenient names. With regard to the position of the
primitive eusp: Winge placed it in the outer row (mesostyle), Oshorn in the
inner row (protocone), while the observations of Gidley, based on much more
extensive material, shows almost conclusively that it is in the middle row
(paracone),
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cone to parastyle. A similar commissure occasionally extends pos-
teriorly behind base of metacone to metastyle, but this is less con-
stantly present. The paracone and metacone form the highest
portion of the tooth: the metacone, together with third and fourth
commissures, is usually larger than the anterior cusp and ridges.
A faintly developed ecingulum may usually be traced along anterior,
inner, and posterior edges of erown.  On outer side the cingulum is
practically absent. The third molar is always smaller than either of
the others, and some of its elements are reduced or absent. The
process of reduction, which invariably proceeds from behind forward,
varies, in teeth that can not be regarded as abnormal, from a mere
shortening of the metastyle and fourth commissure, accompanied
by diminution in height and diameter of the metacone, as seen in cer-
tain Rhinolophida (Plate I, fig. 1), to absence of everything except
the parastyle, paracone, protocone, the first commissure, and a trace
of the second, elements which are always present in this tooth. This
condition 1= well illustrated by Pachyotus (Plate I, fig. 2).

In the mandible the first and second molars are also alike in form,
with the second usually a little the larger. Five cusps are present,
the outer anterior protoconid (fig. 4, pred.), the inner anterior para-
conid (fig. 4, ped.), the inner median metaconid (fig. 4, med.), the
outer posterior hypoconid (fig. 4. fed.), and the inner posterior
entoconid (fig. 4, eed.). In general appearance these teeth resemble
the outer higher portion of the upper molars reversed, the three
inner cusps corresponding in form to the styles, and the protoconid
and hypoconid to the paracone and metacone. The hypoconid is,
however, lower than the protoconid, though the width of the tooth
through the base of this posterior cusp is normally greater than that
through the protoconid. The points of the cusps of the two rows
are nearer together than in the upper teeth, and the commissures
are shorter and more strongly concave, the third extending down-
ward from point of hypoconid to base of metaconid. The two seg-
ments of the W are therefore disconnected, though this is not at
first sight apparent when crowns are viewed from above. A well
developed though not very prominent cingulum extends around outer
base of crown from paraconid to entoconid. Third lower molar
with posterior segment usually much smaller than the first, owing
to the great reduction in size of both hypoconid and entoconid and
the close approximation of these two cusps. In some Rhinolophida
and Emballonuridwe, however, the tooth is practically identical with
m , and m , (Plate II, fig. 1). In the first and second upper molars
of insectivorous bats the metacone may be said to be the dominant
cusp. It is not only the largest and the first to appear above
level of alveolus as the teeth grow, but in the modifications to
which the form of the crown is subjected the metacone invariably
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remains the most important cusp, drawing the protocone and para-
cone toward it, so to speak, and gradually absorbing them. This
process may continue until the molars approximate the large premolar
in form. though no genus is yet known in which the protocone and
paracone are entirely obliterated. In the third upper molar, how-
ever, the paracone is the more permanent, as the successive short-
ening of the tooth from behind soon eliminates the metacone. In
all the mandibular molars the protoconid is the chief cusp. Like
the metacone of m ' and m * it is the first to appear as the permanent
teeth ent the gums, while it is the largest and most conspicuous cusp
throughout all changes known to occur.

INTERRELATION OF TEETH.

Owing to the high cusps and deep hollows which cause the crowns
to fit r]l.}:-.'vlgr interlocked when the jaws are closed the interrelation
between the teeth of the two jaws is very intimate, so much so that
no modification ean take place in a given region without its counter-
part in the opposed structures. Lateral motion of the mandible,
though supposed by at least one careful observer to be absent,” un-
doubtedly oceurs to the extent of permitting the posterior surface of
the lower canine to come in contact with the anterior surface of the
corresponding upper tooth. In individuals with worn teeth the front
face of the upper canine shows abrasion that could not otherwise be
accounted for. This lateral motion is sufficient to give the opposed
cusps and commissures of the molars the shearing action on whih
their effectiveness depends. In the typical condition with the maxi-
muin number of teeth present the interrelation of the two sets are as
follows:

Dicisors—The inner upper incisor is opposed chiefly to ¢, the
large median lobe of which fits into the notch formed by basal eusp
of upper tooth: extreme tip of i * nearly in contact with inner edge
of median lobe of ¢, Outer upper inecisor with long posterior sur-
face in contact with anterior surface of lower canine, the two teeth
playing against each other with a shearing motion as the jaws close.
The extreme tip of the tooth almost touches noteh at posterior outer
base of i, when jaws are tightly shut. TInner lower incisor not op-
posed to any tooth in upper jaw.

Canines —The chief opposition of the canines is a shearing contaet
between the anterior inner edge of the upper tooth and the posterior
‘outer edge of lower. The point and inner surface of the upper tooth
also plays against the first lower premolar, or rather its inner pos-
terior edge cuts any food material pressed upon it by the two small

# Gosse, Ann. and Mag., Nat. Hist., XX, p. 426, December. 1847. The animal
observed was a Noctilio, nnd the motion of the jaws is described as vertical only.

25733 —No. 57—07 M——3
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premolars together. In the genera with large, triangular-crowned
trenchant premolars (most Phyllostomidae, Natalidie, ete.) the inner
posterior edge of the upper canine has become knife-like. It is
crossed by the anterior edge of the anterior lower premolar with a
true shearing motion, while its cingulum is so formed as to fit the
point and posterior edge of the smaller tooth.

Premolars—In bats with terete premolars the upper and lower
teeth do not ¢ome actually in contaet, those of the mandible lying
distinetly nearer to the sagittal plane than those of the upper
jaw. The point of pm* comes slightly below and behind that of
pre o, while that of pme | approaches pm * and the cingulum of pm =
The large upper premolar (pm *) shears with its interior inner sur-
face close to but not in contact with the posterior outer surface of
pm ,, while its main cusp and posterior cutting edge play against
the cusp and anterior outer surface of prd 19, the extreme point of
which nearly touches surface of heel. When the premolars are
trenchant the anterior edge of each lower tooth shears against the
posterior inner edge of the preceding upper tooth, while the posterior
edge cuts upon the anterior edge of the corresponding tooth in the
upper jaw. The relations of the first lower premolar to the upper
canine have already been explained.

Molars.—As the distance between the two rows of mandibular
teeth is sensibly less than that between the opposed sets.” it follows
that to obtain a uniformly shearing action of the molars the jaws
must be thrown either to the right or left before the beginning of
the stroke. When the mandible is at its extreme lateral position
the outer and inner cusps of the lower teeth are closely opposed,
respectivelv, to the styles and highest cusps of the upper teeth-——that
15, in the outer rows; pred 1 to ps 1, hed 1 to ms 1, pred 2 to mis 1
and ps 2, hed 2 to ms 2, pred 3 to mis 2 and ps 3, hed 3 to ms 3, in
the inner rows, ped 1 to the apex of pm?t, med 1 to pe 1, eed 1 and
ped 2 to me 1, med 2 to pe 2, eed 2 and ped 3 to me 2, med 3 to pe 3,
eed 3 to me 3. The triangles of the lower teeth with their concave
blade-like edges (commissures) tilted slightly inward., and termi-
nated externally by the recurved cusps face the spaces between the
similarly concave but outward-tilted edges of the upper triangles,
each lower triangle lving in front of the corresponding triangle of

2 Ior the sake of brevity the cusps of the three molars may be referred to by
their abbreviation followed by the nmumbers 1, 2, and 3. Tlhus prd 1=proto-
conid of Arst lower molar; me 3=metacone of thind upper molar,

bIn a specimen of Noctilio (No. 37435, Mona Island, West Indies), the
rreatest distance between onter edges of upper toothrows s 122 mm. ; between
ounter edges of lower toothrows, 89 mm. In Myotis californicns (No, 25824,
Ban Diego County, Californin) the same measurements are, respectively,
4.0 mm. amd 2.8 mm.



i -
THE FAMILIES AND GENERA OF BATS. a0

the upper tooth. As the jaws close the eutting mlgv:-: pass each other
with a shearing motion, ¢, working against posterior edge of pm i, e,
against ¢, ¢, against ¢ ®, ¢, agnnst ¢, and =0 on to the end of Irlu-
cories. At the same time a less important though equally definite
action takes place between the innermost cusps of both sets of 1l-l-jl|.
This consists principally of the passing of the posterior inner side
of med 1, 2, and 3 and anterior inner side of eed 1, 2, and 3 across
the inner surface of the three protocones, the point of the large cusp
in each instance fitting closely to the angle between the two small
ones, The paraconid of m , and m , also comes within cutting dis-
tance of the hypocone of m ' and m * when it is large enough to be
functional. As the stroke finishes each hypoconid scrapes through
the hollow at middle of opposed erown, and finally comes in oppo-
<ition with inner side of corresponding protocone, across which it
passes as the jaw is moved downward and toward the opposite side
to take its position for the next stroke. At the same time each
protoconid passes through the space at front of its corresponding
upper tooth and comes similarly in opposition with posterior heel
of the tooth in front. or with its hypocone when this cusp is present.
While the full stroke just deseribed is taking place on one side, a
somewhat reversed half stroke oceurs on the other, the inner surface
of the long outer cusps of the lower teeth cutting against the onter
side of the opposed inner cusps of the upper teeth, the action between
them being the exact reverse to that which takes place near the end
of the full stroke. As the recovery for the next stroke proceeds,
the rounded convex outer surface of the protoconids and hypoconids
pass through the depressions bhetween the paracones and metacones,
while the similarly rounded inner surfaces of the upper teeth pass
between the main cusps of the lower teeth, the result being a grind-
ing and crusluog action which must be very effective in the final
trituration of small particles of food.

The foregoing deseription of the molars in action is primarily based
on the genus Noetilio, in which the molars are large enough to be
readily examined and in which their effectiveness of structure is at
its maximum. The cutting apparatus is essentiallvy the same in all
bats with normal teeth, though its apparent effectiveness is in some
instances reduced without any considerable change in the form of the
cusps.  Thus, in Wyotis myotis the protoconids and hypoconids are
<0 long and straight that they are less readily brought in contact with
the styles, the stroke apparently losing thereby. 1In some Phyllosto-
mida the lateral motion of the mandible is lessened by the large size
of the canines, which in certain genera develop large eutting edges.
I'-."q'lu'll this occurs the outer portion of the upper molars appears to be
mvariably reduced, the corresponding change in the lower teeth
showing itself in the lessened transverse diameter of the triangles,
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This is well illustrated by the genera Anthorhing (canines small,
lateral motion of mandible free, outer portion of upper teeth well
developed), Phyllostomus (canines large, with strongly trenchant
edges, lateral motion reduced, outer portion of upper teeth relatively
less developed), and Vampyrus (canines very large, lateral motion
nearly absent, outer portion of upper teeth noticeably. degenerate), a
series which also shows the exceedingly nice adjustment between the
different parts of the cutting apparatus, since the gradually increas-
g size of the canines is closely followed by alterations in the cusps
throughout the series of molar teeth.

MOMFICATIONS OF CUSPS,

While the majority of bats retain, together with their insectivo-
rous habits, the typieal primitive dentition almost unmodified. the
members of certain groups show conspicuous changes in the form as
well as in the function of the teeth. These alterations, which pro-
ceed chiefly by suppression of the original cusps, follow two main
lines, one leading to a flat-crowned tyvpe of tooth effective for crush-
ing the pulp of fruits, the other to a narrow, blade-like form most
perfectly developed in those bats which subsist on blood.

Among insectivorous bats a third line of divergence seems to be
incipient. In this the molars tend to assume a single-cusped form
closely resembling the fourth premolar. This is accomplished by the
reduction of the styles and commissures and by the blending of the
protocone and paracone with the metacone and of the paraconid and
metaconid with the protoconid. In the most extreme instance known,
however, it is not complete, as the three cusps are still recognizable.
The first step in this direction is seen in various unrelated genera and
consists in the reduction of the mesostyle together with the second
and third commissures, accompanied by a distinet drawing together
of the three main eusps, a noticeable diminution in the size of the
protocone and paracone, and the partial fusion of the latter with
the metacone. In the mandibular teeth the corresponding change is
seen in the reduced area of the triangle formed by the protoconid,
paraconid, and metaconid as compared with the basal area of the
crown. This condition oceurs in the Nyeteridae, Megadermidae, the
genus Vampyrus (Plates I, TI, fig. 3) and in Pachyotus (Plates I,
IT, fig. 2). In the Megadermida it shows various degrees of develop-
ment, being well advanced in Megaderma, Macroderma, and Cardio-
derma, merely suggested in Lavia. In Pachyotus (Plates I, 11, fig. 2)
it has reached the same stage as in Megaderma in the maxillary
teeth, while the mandibular teeth are slightly further advanced, hav-
ing the second triangle noticeably smaller than the first, The next
stage oceurs in the genus Harpiocephalus (Plates 1, 11, fig. 4). In
this the mesostyle has disappeared, together with the second and third
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commissures, and the parastyle and metastyle are closely approxi-
mated. thongh distinet and unusually large. The three main cusps
are much closer together than in any other genus of bats, and the
protocone and paracone are so reduced as to appear like mere append-
ages to the large metacone. The whole tooth thus rather closely
resembles a normal fourth premolar, the first and fourth commissures
representing the anterior and posterior cutting edges, respectively,
and the metacone the main cusp.  In the lower molars all of the cusps
except the protoconid are so reduced that the teeth approximate the
form of the lower premolars. While Harpiocephalus represents the
extreme of this peculiar variation so far as at present known, it wounld
not be surprising to find genera in which the metacone alone remains,
thus forming the complete parallel to the similar changes which
have resulted in the suppression of all but the paracone in such
genera of Insectivora as Centefes, Ericulus, and others.”

The next and more important series of changes is that leading to
the flat-crowned crushing tooth. This type of dentition, character-
istic of fruit-eating bats, reaches its highest development in the
Pteropidee, but is found in various intermediate conditions in mem-
bers of the Phyllostomide. As no transitory stages are known in the
Pteropide, the conditions in the Phyllostomide present much the
greater interest.

Among the Chilonyetering and Phyllostoming, the two most prim-
itive groups of the Phyllostomidw, the teeth usnally show no special
modifications (Plates T11, IV, fig. 1). The premolars, and occa-
sionally the canines, are trenchant, and the molars retain their outer
cusps and commissures well developed and functional, exeept where
the lateral motion of the jaws is lessened by the excessive development
of the canines. the extreme of which condition is seen in Vam pyrus
(Plates I, TI, fig. 3). Such modification as occurs tends, therefore,
rather toward the narrow, blade-like type.

In the Glossophagine the first stage in the flattening process is
clearly seen (Plates IIT, IV, fig. 2).  The molars of the upper jaw have
nearly lost the mesostyle, while the parastyle in 7 * and in w ® is prac-
tically indistinguishable from the base of the paracone. The meta-
style, however, remains long, though low; fourth commissure well
developed, but the other three reduced to a mere trace. In m® the
parastyle remains long, while it is the metastyle that has disappeared.
Paracone and metacone well developed, the metacone, as usual, the
larger. Protocone low and broad, extending backward along inner
margin of erown as a noticeable ridge. The three main cusps are
wide apart, and the space between the protocone and those of the
outer row 1s less encroached upon by the bases of the cusps. Tt thus
suggests the first trace of the flattened crushing surface. The man-

@ See Gldley, Proc. Washington Acad. Sci., \'1[1;_11. ﬂ-‘l,-.luly -luf_.luﬂL;
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dibular molars retain all of their eusps, but these are low and
rounded. This is especially true of the paraconid, which is much the
lowest of the cusps on inner side.  The protoconid and metaconid, as
well at the hypoconid and entoconid, stand nearly opposite each other,
the anterior pair united by a rather high ridege, the remnant of the
second commissure.

Another stage 15 represented by the Sturniringe ( Plates 111, IV, fig.
3). Here the styles and commissures have completely disappeared,
leaving a parallel-sided, squarish, or oblong erown, the median por-
tion of which is occupied by a broad groove nearly continuous from
one tooth to the next. In the upper teeth the three primitive cusps
are present and in practically their normal position, though all are
much hollowed out from the inner side. The protocone is large, ex-
tending along entire lingual side of tooth. Paracone smaller, but
hetter defined than metacone. Third molar with the elements so
reduced that the homologies of the cusps are doubtful. In the lower
teeth the reduction of the paraconid, begun in the Glassophaginee, is
carried so far that this cusp is absent in w ., and m ,, while in wm | it is
decidedly the smallest of those on lingual side. The other cusps
stand opposite each other in pairs, the metaconid facing the proto-
conid and the entoconid facing the hypoconid. They are of much
the same character as those of the upper teeth, being placed at ex-
treme edge of crown and with the inner side hollowed out to form
the longitudinal furrow. Traces of the four principal cusps are
visible in the posterior tooth.

In the typical genus of Phyllonyeterine (Plates TII, IV, fig. 4) a
stage is reached in which the lower molars closely resemble those of the
Pteropida, while the upper teeth remain more as in the Sturnivin,
From those of the latter group the maxillary teeth differ, principally
in the lowering of the protocone, so that the longitudinal groove
becomes rather a broad, nearly flat, erushing surface.  The paracone
and metacone are also flattened, but their distinetness remains evi-
dent. 1In the slight hollow between them may often be seen the last
trace of the mesostyle (not shown in the figure). In the mandible
the crowns of the molars arve flat, with a slightly raised rim, on
which is faintly indicated a trace of the protoconid, metaconid, and
hypoconid.  So faint ave these traces that they might readily escape
notice. In m , the anterior portion of the crown is somewhat nar-
rowed, bearing a rather prominent cusp, probably the protoconid, on
the anterior inner side of which there is a slight concavity. This hol-
low may represent the space between protoconid amd paraconid. A
glance at fig. 4, Plate IV and Plate VIIL, will show the striking <imi-
larity between these teeth and those of the Pteropida.  Before pass-
ing to the latter, however, it may be well to describe a very important
aberrant type of erughing dentition found in the Phyllostomidze,




THE FAMILIES AND GENERA OF BATS, 39

This aberrant type (Plates V and V1) is found throughout the large
subfamily Stenoderming. In the maxillary teeth the paracone and
metacone, with occasionally an intermediate cusp, perhaps the rem-
nant of the mesostyle, form a cutting edge at outer margin, usually
with a distinet cingulum in the normal position and an equally well-
developed ridge on inner side extending from point or base of
paracone to posterior base of metacone; the crowns are increased in
width to form a large crushing arvea, the surface of which is usually
roughened by folds or wrinkles, from which may be developed a
definite protoconule and metaconule (Plate VI, fig. 3) and a very
large hypocone is often as a conspicuons postero-internal heel, which,
in the most extreme instances, occupies the entire lingual side of the
tooth and assumes the appearance of a protocone, causing the latter to
occupy the relative position of a protoconule, though always recog-
nizable by its large size (Plate VI, fig. 2). In the mandibular teeth
a similar widening and flattening of the crowns has taken place: the
surface of the enamel is of the same character: the paraconid is
absent, and the metaconid and entoconid tend to assume a subulate
form, rising abruptly from the flattened surface of the erown (Plate
a2

The Stenodermine dentition most nearly resembles the Sturnirine
type, and it seems probable that the two had a common origin, though
the Stenodermine type has now become much the more aberrant.
Among the different genera there is considerable variation in the
details of the tooth structure, though never enough to obsenre the
peeuliar appearance characteristic of the type. The nearest approach
to the Sturniringe is seen in Vampyrops and Chivoderma, both of
which lack all definite trace of the hypocone.®

In the former the surface of the crowns is nearly smooth and the
inner cingulum of the outer cusps is well developed, while in the
latter the crown surface is coarsely wrinkled and the inner cingulum
is absent. Either genus is readily distinguishable from Sturnira by
the inereased breadth of the crowns and the consequent replacing of
the longitudinal groove by a wide crushing area. In Uroderma
(Plate VI, fig. 1). the second upper molar shows a small shelf-like
postero-internal projection, while in the first molar this has inereased
in size and assumed a distinet cusp-like form.  About the same stage
15 represented by the first molar of Pygoderma, while an evident trace
of the small hypocone ean usually be detected in the greatly reduced
second molar. A very radimentary metaconule is present in m * and
i * of Uroderma, and a similar but larger cusp is represented in the

e —

& The faintest possible suggestion of this cusp, or rather-of a cingulum in the
position that the cusp occupies in other genera, is present in some specimens of
Vampyrops flineatus,
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same teeth of Stenoderma as figured by Peterss  Artibeus (Plate V,
fig. 1), shows the hypocone of m hllf_ﬂ.' and in characteristic position
for the group—that is, mostly lingual to the protocone.  In m 2, how-
ever, the condition is about the same as in Uroderma. The genera
Ariteus, f’f:yﬁnﬁ.ﬂ, .l.."r!'uji':.'n an H‘.uﬁn*rrmIr,rr-.l".ﬂrf.\' have the hypocone
of m * well developed and of the same form as that in m ', though not
as large. This i1s accompanied by an inereased widening of the
crowns.  The maximum of widening is seen in the first molar of
(‘enturio (Plate VI, fig. 2), where the distance from hypocone to
protocone 15 nearly I_':llllzl] to that from protocone to paracone, and the
points of these three ensps are exactly in line with each other.

Between the bases of the paracone and metacone in the first and
second molar of Uroderma (Plate VI, fiz. 1) may be detected a slight
depression, the middle of which is ocenpied by a faintly marked
eroove. This is probably the first trace of the peculiar structure that
forms so conspicuous a feature in the second molar of each jaw in
Eetoplylla. .

As already pointed out, a minute metaconule is present in Lroderma
and Stenoderma, apparently developed as a specialization of the
rugosity of the erushing surface. The same cusp is present in the first
and second molars of Brachyphylla ( Plate VI, fig. 3) as a low though
evident longitudinal or oblique ridge, best developed in m 2 In the
first molar there 1s a protoconule of somewhat the same size and form,
though smaller and more strictly longitudinal. This ensp becomes
of considerable importance in the second molar, where its height and
its basal area are both fully half as great as in the protocone. which
the new cusp resembles in form. So strong is this resemblance that
were it not for its position on the erown and for the reversal of the
relative sizes the protoconule might be mistaken for the protocone
and the protocone for the hypocone of a somewhat aberrant tooth
of the usual Stenodermine type. In the third molar a similar eusp
is present, though not as high or as well defined. The imner margin
of the teeth is without trace of cingulum or shelf-like rudiment of
the hypocone. In the mandicular teeth the intermediate cusps are
rather well developed in m ., though absent or barely indicated in m |
and in m .. When present they assume the form of low, subterete
elevations at base of metaconid and entoconid. The very peculiar
arrangement of cusps in this otherwise primitive genus is probably
a development from a type in which the teeth resembled those of
(' hiroderma.

The Pteropine dentition (Plates VII, VIII) though at first sight
etrikingly different from that of the typical Microchiroptera, has
undoubtedly been developed from a primitive type similar to that

o Monatsber, k. preuss. Akad. Wissensch,, Berlin, 1576, plate facing p. 434
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retained by the otherwise more highly modified insectivorous bats
throngh a series of stages analogous to those that may now be seen
in the Phyllostomidae.  Owing to the early and complete assumption
of frugivorons habits these intermediate stages have disappeared
among the Megachiroptera, and no fossil forms have yet been found
in which they may be traced. While no genus of Microchiroptera,
however strictly frugivorous its members may be, has teeth exactly
resembling those of the Pteropide, the change that would be neces-
sary to pass between such dentitions as those of Ptevopus and Phyl-
lonyeteris is much less than those which can be observed step by
step from the latter back to the normal primitive condition of the
CUSPS.

In its simplest and most characteristic form, as seen, for instance, in
Pteropus (Plates VII, VIII, fig. 1) this dentition is immediately
recognizable by the bluntly rounded ineisors, large and conspicuously
ridged canines, and by the striking uniformity of the cheek teeth.
The first and last cheek tooth both above and below is usnally small
or deciduous, its terete crown flat, coneave, or slightly cusped. The
others have oblong or squarish crowns bearing a large outer and a
small inner elevation, these elevations high and- eusp-like in the
more anterior teeth, becoming successively lower toward the posterior
end of the series, where, particularly m the lower jaw, they may be
searcely more than the rims of the conspicuouns longitudinal anedian
groove. The distinction between the inner and outer cusp is not
always evident, particularly in the first large tooth of the lower jaw,
and the space between them is usnally somewhat filled in by the ridge-
like inner bases of the eusps. Anteriorly where the eusps are high
the crushing surface is strongly oblique, while posteriorly, where
the cusps are low, it is nearly horizontal. While no intermediate
stages are known directly connecting this type of dentition with
rormally cusped ancestral forms, it is safe to assume, from analogy
with the frugivorous Phyllostomine bats, that in the upper molars
the two ecusps are the protocone and paracone and in the lower
molars the protoconid and metaconid.

Teeth essentially like those of Pteropus are found in many genera
of Megachiroptera. In Styloctenium and the long-tongued genera
simplification has taken place, in the first instance by broadening
and flattening the cusps and ridges until a nearly cushion-shaped
crown results, in the second (Plates VII, VIII, fig. 4) by reduction
in the size of both crowns and elevations. The more usual type of
divergence is seen in the tendency to produce additional eusps and
ridges not homologous with the parts of the primitive insectivorous
tooth. This is well illustrated by Nyctymene (Plates VII, VIIL.
fig. 2) and Niadius (Plates VII, VIII, fig. 3). In the former the
first, second, and third of the large mandibular cheek teeth develop
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an extra cusp behind the protocontd, while the upper canine has a
new cusp on the outer side of its tip.  In Viadius the extra canine
cusp is at the posterior base, while the additions to the cheek teeth
take the form of small terete cusps near middle of erushing surface.
The latter region is occupied by a longitudinal ridge in Dobsonia.
In Pleraloper and Harpyionycleris the tendency toward supernu-
merary cusps is carried to the greatest extreme, the penultimate cheek
tooth of the latter, both above and below, containing no less than
three well-developed, subequal cusps on each side, the resulting form
closely resembling that of the molars of the Jurassic Bolodon.

The last series of changes leads to the cutting teeth of the sanguiv-
orous bats.  The chain of intermediate stages is here less complete
than in that leading to the fruit-erushing type, as the teeth of the
Desmodontida are so excessively modified as to stand quite alone.  The
first step in this direction may apparently be seen, however, in the
Hemiderming and in the genus £rophylia.

The teeth of Hemiderma (Plates IX and X, fig. 1) are not con-
spicnonsly different from those of Glossophaga. The mesostyles have,
however, completely disappeared, and the parastyles and metastyles
have practically lost their identity in the large bases of the paracones
and metacones, The two outer main cusps are well developed, and
their edges, together with what remains of the commissures, are
strongly trenchant.  Protocone low, short, and rounded, widely sepa-
rated from the outer cusps and forming entire inner section of erown.
In the lower molars the original eusps may all be traced, but those of
the outer row stand not far from middle of ecrown, where they form
a nearly straight cutting edge, while those of the inner row are much
reduced. The paraconid is present, however, in all three teeth,
though in the first it is less developed than in the others. while the
entoconid, though low and indistinet, is present as a postero-internal
rim in all but the last. The process of reduction begun in this genus
is carried much further in Bhinophylle. The protocone has here prae-
tically disappeared, being represented by a mere inner rim to the
outer cusps, which now stand close to lingual side of crown. The
paracone and metacone are low and very narrow, producing a faintly
two-lobed eutting edge ; paracone lower than metacone.  On the outer
side the crown is relatively wide, and the basal remmnants of the
parastyle and metastyle are evident. The corresponding changes in
the lower molars have resulted in a form of crown scarcely dis-
tinguishable fiom that of the premolars, except by their shghtly
ereater length and more distinet main eusp (protoconid). On close
inspection the last trace of the hypoconid may be detected, appear-
ing in profile as a mere backward prolongation of the median cutting
edge, but showing a distinetly indicated thickened base when viewed
from above,
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From such teeth as those of Rhinophylla to the excessively modi-
fied molars of the Desmodontida: ( Plates IX and X, fig. 3) the tran-
sition could readily be made. The entting edge in these minute teeth
therefore probably represents the combined paracone and metacone in
the maxillary teeth and the protoconid and hypoconid in the lower
jaw. It is useless, however, to attempt to suggest exact homologies
for the three cusps indicated in the posterior lower cheek tooth of
Desmodus, as it is probable that these are mere secondary growths.

Another suggestion as to the probable origin of the Desmodontine
molars is furnished by the teeth of Eroplylla (Plates IX, X, fig. 2).
These differ from those of Phyllonycteris (Plates TI1, TV, fig. 4) in
their distinet narrowing and in the development of a well-defined cut-
ting edge along the outer portion of the crowns, both above and below,

Order CHIROPFPTERA.

1779, Chiropleras BrusmeseacH, Handboeh der Naturgeschichte, p. T4

(Zeographic distribution—lastern and western hemispheres to the
northern and southern limits of tree growth. In the Pacific Ocean
the range of the order extends to the Galapagos Islands and Hawaii
from Ameriea, and to New Zealand, Samoa, the Caroline and Ladrone
Islands from Asia.

Characters—Mammals with the front limbs modified for true
flight, the fingers greatly elongated (the third nsually at least equal
to head and body) and joined together by a membrane which extends
to sides of body and legs: shoulder girdle much more developed than
pelvis, the sternum usually keeled; knee directed backward owing to
rotation of leg for support of wing membrane,

Number of forms—There are at present recognized about 900
forms of Chiroptera, a number probably representing considerably
less than half of what will eventually be known.

Principal subdivisions—The families of bats fall naturally into
two main groups representing, as Winge has shown. two distinet
stages in the specialization of the anterior limbs for flight. They
may be distinguished as follows:

REY TO THE SBUBORDERS OF CHIROPTERA.

Second finger retaining an evident degree of independence, its ungual pha-
lanx present; humerus with trochiter and trochin small, the former
never articulating with the seapula; mandible with angular process
broad and low or practically absent: margin of ear forming a com-
piete einge___. . ____ - - - _MEGACHIROPTERA, p. 44.

Becond finger scarcely if at all independent from thivd, its ungual phalanx
absent ; humerns with trochiter and trochin large, the former usually
articulating with the seapula; mandible with angular process well
developed, long and narrow ; margin of ear not forming a complete
BAOg - e MICROCHIROPTERA. . TH.
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Remarks—The distinetion between these two groups is so sharp
and definite that it is a matter of great convenience to recognize the
Megachiroptera and Mierochiroptera as suborders, though it mayv be
questioned whether they are of equal structural importance with
other suborders of Mammalia.

Suborder MEGACHIROPTERA.

1821. Fructivore Grav, London Medical Repository, XV, p. 209, April 1,
1821.

1872, Frugivora Gior, Arrangement of the Families of Mammals, p. 18, No-
vember, 1872

1575, Megachivaptera Dopsox, Ann. and Mag, Nat. Iist., 4th ser.,, XVI. p.
SG, November, 1875,

1878, Megachiroptera Dorsox, Catal. Chiropt. Brit. Mos., p. 2.

1590, Wegachivoptere MarscHie, Flederm. des Berliner Mus., fiir Naturk.,
Pl

(reographic distribution—Tropical and subtropical regions of the
Old World, east to Australia, Samoa, and the Caroline Islands,

(' haracters—In addition to the characters given in the key (p. 43)
the following may be mentioned: Tragus never present: skull with
rostral portion variable in length, but never specialized in form; pre-
maxillary well developed, nsually free, always without palatal branch;
postorbital processes well developed ; teeth very highly modified for
frugivorism, the cheek teeth of upper and lower jaws closely resem-
bling each other in form:; molars normally with two blunt cusps on
anterior portion of crown, these representing the protocone and para-
cone in upper teeth, the protoconid and metaconid in lower; mandi-
bular ineisors never more than 2-2,

Number of forms—Aeccording to Matschie about 150 recognizable
forms of Megachiroptera are now known.

Prineipal subdivisions—The Megachiroptera are all members of
one family, the Pteropidae.

Remarks—Though the structure of the teeth presents a high de-
gree of specialization, the development of the wings and the form of
the skull represent an evolutionary stage much nearer to normal mam-
mals than that whieh has been reached by the Microchiroptera. The
index finger retains its ungual phalanx and much of its primitive in-
dependence from the third digit; the humerus has not yet developed
a high, flange-like deltoid crest for musenlar attachment, nor has it
acquired a secondary articulation with the scapula. Finally the
whole general appearance of the skull is more nearly that of an ordi-
nary mammal and less distinetively that of a bat.  On the other hand,
the molar teeth have nearly lost all distinet traces of their primitive
strneture.  That this fact is of relatively little importance i= shown,
however, by the existence in a family of Microchiroptera, the Phyl-
lostomide, of a complete series of stages connecting the normal form
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of the teseth with one nearly resembling that of the Megachiroptera.
But, even if this were not true, in a group of characteristically
volant animals the chief taxonomic importance must be assigned to
the development of the wings.

Family PTEROPID/E Gray.

1821, Ptevopidie Gray, London Medical Repository, XV, p. 209, April 1,
1521.

1827, Pleroping Lessox, Man. de Mammalogie, p. 899,

1831. Ptevoping BDoxarante, Baggio di una distrib. metodica degli Anim.
Vert, p. 1

1838, Plevopodide Boxararre, Nuovi Annali delle Scienze Naturall, Bo-
logna, Anne 1, Tomo I1 p. 112,

1888, Pleroping Gray, Mag, Yool, and Bot, 11, p, 502, December, 1858,

1854, | Pleropide] * Ptorvopidés ™ Gervars, Llist, Nat, des Mamm,, p. 184,

1865. Pteropi Perers, Monatsber. k. preuss, Akad. Wissensch,, Berlin, p. 256,

1872, Plervopodide Gion, Arrangement of the Families of Mammals, p. 18,

1875, Pteropide Dogson, Ann. and Mag, Nat. IHist, 4th ser., XVI, p 346,
November, 1575,

1878, Pleropodide Dossox, Catal, Chiropt. Brit. Mus., p. 3.

1802, Pievapodide Wisce. Jordfundne og nulevende Flagermus (Chiroptera)
fra Lagoa Santa, Minas Geraes, Brasilien, p, 24,

1800, Pteropodide MarscHIE, Flederm. des Berliner Mus. fiir Natark., p. 1.

Geographic distribution—Same as that of the suborder Mega-
chiroptera.

('haracters—As in the suborder.

Principal subdivisions—The family Pteropida is divisible into
four groups worthy of recognition as subfamilies,

KEY TO THE SURFAMILIES OF PTEROPIDE.

Premaxillaries bhroadly anited anteriorly,
Molars with blunt, indistinet cusps_______________ NYCTYMENINE, D. TH
Molars with at least 5 charp ensps ench___ HARPYIONYCTERIN.E, . T
Premaxillaries separate or barely united anteriorly.

Tongue not highly extensible : molars and incisors not specially reduced
in size; braincase never strongly deflected ; upper surface of mandib-
ular symphysis forming conspicnous angle with alveolar line,

P'rERoOPIN 2, . 45.

Tongne highly extensible: molars amd incisors considerably reduced in
size ; brainease strongly deflected ; upper surface of mandibular sym-
physis parallel with alveolar line__ e mme e e ——_KICDOTIN A, . BB,

Subfamily PTEROPIN R,

1878, Pteropodidae: Dogsox, Catal. Chivopt. Brit. Mus., p 3 (part:; Pteropi
part).

1801, Pteropodine. Frower and LypeERger, Mammals living and extinet,
. G,

1809, Pteropodide Marscaie, Flederm. des Berliner Mus. fiir Naturk., p. 1
(part). '
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Geographic distribution—The same as that of the Megachiroptera
(p. H4).

('haracters—Premaxillaries separate, though usually in contact
anteriorly, retaining their distinetness thronghout life; bony palate,
narrowing gradually behind tooth rows, the width of interpterygoid
fossa, Including hamulars, distinetly less than distance between pos-
terior molars; canines parallel when jaws are closed; cheek teeth well
developed, without unusual development of cusps; tongue not specially
elongated.

Principal subdivisions—The Pteropinwe, the largest group of the
Pteropide, includes at least 19 genera.

KEY TO THE GENERA OF PTEROPIN.E.

Oveiput so little deflected that alveolar line projected backward falls out-
gide of skull or at most passes throngh condyle.
Upper cheek teeth more than S0,

Upper incisors with widened, trenchant crowns; calear absent.

Spharias, p. 55
Upper incizsors styliform ; calear present.
Lower incisors 2-2%; outer upper Incisor nearly as long as
inner.
Dentition normal ; canines with secondary cusp; crown of
cheek-teeth without median ridge.
Crowns of molars longer than broad, without evident
F Lo 90 R b | R e O SRS o Cynapierus, p. 47.
Crowns" of molars subhguadrate, pmo, and m, with
distinct terete cusp slightly in front of middle of
crushing surface____________________ Niadius, p. 49,
Dentition unusually heavy; canines without secomndary
cusp; crown of pm o, and o, with distinet median ridge.
Thooptcorus, . M,
Lower incigors 1=1: outer upper incisor conspicuonsly shorter
than inner,
Upper eheek teoth H-6_______ __ ______ Balionycteris, p. b
Upper cheek teeth 4—5

Lostrum nearly straizht above ; tail present.
Plenoclirus, p.

Rostrum strongly coneave above; tail absent.
Megwrops, p. 5

=t
—

-
_—
5

Upper cheek teeth 2-35.
Cheek teeth all 2abterete o e oo e e e e e MCOlORYCCr 8, 1. o
Cheek teeth not all subterete,

Dor=al and ventral profiles of skull strongly converging ante-

rlorly ; lower molars with one cusp on outer side,
Ipoanoplorus, p, G35,
Dorsal and ventral profiles of skull nearly parallel: lower
molars with two cusps on outer side____Hypsignathus, p. 67,

1,
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Oceiput =0 much deflected that alveolar line projected backward passes
throngh or above root of ZYZomi.

Posterior portion of occiput rot distinetly elongated and tubular.
Aundital bulln with annular meatus; first lower molar scarcely

longer than second_____ . ... Rouzcitus, p. 54
Audital bulla with tubular meatus: brst lower molar nearly as
long ns second and thivd together oo _Plerocyan, p. Ha.
Posterior portion of occiput distinetly elongated and tabular,
; 2-2
Incisors 5o

Canines with well-developsl 2econdary cnsps_Pleraioper, p.o Gil,
Canines without secondary casps.

Firsi and second lower molars with broad, flat postero-

internal heel in addition to the two longitudinal

(g 11 e R o 410 5 S S e Leerdon, p. 50,
First and second lower molars without postero-internal
heel,

Upper molariform feeth (pm? me ' and e *)  =ubgud-
rate in ontline, essentially alike in form:; crown
diameter of inner mamdibular incisor about 4 that
A 1] ) U RS S e e RO Dresmaloper, p, L

Upper molariform teeth (pae* m ' and m*) not suob-
gquadrate, difering notably from each other in form;
crown diameter of inner mandibular incisor about

d thintof outer_ — - o __ Pteropis, p. 56,
Incisors less than E_::
Lower ineisors 2-2; upper incisors wide apart____Beoneia, p. 61.
Lower incisors 1-1; upper incisors close together.
Upper incisors 1-1; cheek teeth normal____Dobsonia, p. 63,
Upper incisors 2-2; cheek teeth with rounded crowns and
broad low rvidges___________________Styloctenivm, p. G2,

Genus CYNOPTERUS F. Cuvier.

1825, Cynoplerns I, Covier, Des Dents des Mammifires, p. 2458 (Pteropus
nargindatus Geoffroy =Vespertilio sphine YVall)y.

1828, Pachysoma 1s. Georrroy, Dict. Class, Hist. Nat., XIV, P TS, Beptem-
ber, 1828, (Plerepus melanocephalus, P, titthaecheilus, Pachysoma
diardii, ', duvawcelii, P. brevieawdalum)., Not Pochpsoma MacLeay
1521,

1878, Cynopterns Dopsox, Catal. Chiropt. Brit. Mus., . S0 (part; inar-
finatus, scherzeri, brachysoma).

1500, Cynopterus Marscuie, Flederm. des Berliner Mus. filr Naturk., p. 74
(=ubgenns),

Type-species—Pteropus marginatus Geoffroy = Vespertilio sphina
Vahl.

Geographic distribution.
Philippine Islands.

Number of forms.—As Liere restricted, the genus Cynopterus con-

tains about a dozen known forms, most of them closely related to €.
spline, :

India and the Malay region, east to the
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(haracters.—Dental formula :

-928.1.-9845-~ .2—2 1—1 BB il
19— 1. 23456~ a—9 ‘TP g_g ™ 5580

Teeth without special modifications. Upper incisors in contact
with each other, but separated from canine by wide diaste 'ma, nearly
terete, their crowns slightly flattened antero- -posteriorly. the inner
tooth of each pair slightly longer than the outer. Lower incisors
somewhat flattened laterally, the outer of each pair slightly the
larger: cutting edge blunt,
m-nh flat, though divided by
a shallow notch into two in-
conspicuous lobes,  Canines
both above and below with a
secondary cusp on inner side
formed by a slight prolonga-
tion of the cingulum and some-
what variable in its develop-
ment in different species.  An-
terior upper premolar perma-
nent, but searcely larger than
ineisor in cross section and so
short as barely to penetrate
the gum. Its erown is nearly
flat. though with a faintly in- -
dicated antero-external ecusp.
The corresponding lower tooth
1s considerably larger, its disk-
shaped erown somewhat con-
cave except for the minute
antero - external cusp.  The
three suceeding cheek teeth
almost exactly resemble each
other above and below ; pm * and pm , are higher and shorter than the
others, and the inner ridge tends to form a blunt eusp opposite base of
main cusp; pn ', m?, pre g, and m have the longitudinal furrow well de-
veloped and bounded on the inner side by a distinet, though low, ridge,
and on the outer side by a much higher ridge, which rises anteriorly into
a blunt eusp.  Their erowns are noticeably longer than broad. The sge-
ond lower molar closely resembles the anterior lower premolar, except
that it lacks the small antero-internal eusp.  The skull (figs. 5, 6) very
primitive in form, the ventral profile nearly straight, the dorsal pro-
file showing no special peculiarities. Floor of brain case scarcely

FlG, h=CVYROPTERUS SPHINX, ADULT FEMALE. Map-
A, Ixnra, Mo, 102480, 1),
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deflected, though placed at a slight angle with palate. Ocecipital
region without trace of tubular uimltrltium Alveolar line projected
backward barely touches audital Imll:-l and oceipital condyle. Ros-
trum short (least distance from orbit to nares less than lachrymal
width), its dorsal profile slightly concave. Premaxillaries In con-
tact anteriorly, but not fused, slender thronghout, and tapering
above to a recurved point
distinetly  below upper
rim of nares. Palate nor-
mal. Audital bulle well
developed, but without
tube or lip at meatus.
Mandible with broad low
angular process. Exter-
nal form short and heavy.
Nostrils very prominent,
almost tubular. Upper
lip divided by a deep nar-
row vertical groove. Sec-
ond finger with well-de-
veloped  claw,  Wings
from sides of back. Tail
distinet, its terminal half
free from the interfemo-
ral membrane.  Calear
weak, its length about
equal to breadth of foot.

Species examined —Cy-

nopterus sphine (Vahl),
v = ¥ FiG. 6,=CYxXoPTERUS MoXTAxol, ADULT FEMALE. SINGA-
. i s N 1 i :

( ek lat liller, ¢ PORE, MALAY PERINSULA, - No. 10M3E  x1].

montano: Robin, €. tit-
thecheilus Temminek, €. sp. (Celebes), . seherzeri (Zelebor), €.
melanocephalus (Temminck), . major Miller, €', pagensis Miller, €.
birachyotis (Miiller).

Genus NIADIUS Miller.

1905, Yiadins MiLiek. 'roc. Biol, Soc. Washington, X IX, 83, June 4, 1906,
Ty pe-species—Cynopterus prince ps Miller.
(Feographic distribution.—Nias Island, off west coast of Sumatra,
Number of forms—The type is the only species known.
C'haracters—Like Cynopterus, but with the larger cheel teeth
broader and more squarish in outline; crown of pm , and m , with
25738—No, HT—07 m——4
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distinet terete cusp slightly in front of middle of erushing surface
(Plate VIII, fig. 3).

Species examinedi—Niadius princeps (Miller).

Lemarks—In the somewhat increased size and the squarish out-
line of the cheek teeth this genus shows a slight approach to Thoop-
terus; but the terete cusp in pm , and e , differs conspicuously from
the ridge which occupies the same position in the related group.

Genus THOOPTERUS Matschie.

1878, Cynopterus Dosson, Catal. Chiropt. Brit. Mus., p. 80 (part, latidens=
nigresceng), .

158090, Thoopterus MarscHig, Flederm. des Berliner Mus. fiir Naturk., p. 77
(part). Subgenus of Cynopterns to contaln nigrescens, melanocephalus,
and blanfordi.

Type-species—{ynopterus nigrescens Gray (C. latidens Dobson).

Greographic distribution.—DBorneo, Celebes, Morotai, and Luzon.

Number of forms—Only two species of T'hoopterus are known, 7',
nigrescens (Gray) and 7. spadicens Thomas,

Characters—lLike Cynopterus in external characters (tail and eal-
car present). Skull as in Cynopterus, except that interorbital region
1s narrower and zyvgomata stand out more widely. Teeth as in ('y-
nopterus, but inecisors smaller (though of the same proportions) ;
upper canine without trace of secondary cusp, except a slight angular
elevation of the cingulum postero-internally: lower canine with a
rather abrupt lobule on inner side, developed from eingulum and not
forming a distinet cusp; and cheek teeth (except the small pm ®
and pm ,) greatly enlarged, their crowns subquadrate in outline.
The erown of pm , and m , is crossed by a distinet ridge, this better
developed in Thoopterus nigrescens than in 7. spadiceus, in which it
is somewhat obscured by the unusually large inner lobe. 1In the type
of 7. spadicens the smaller upper premolar is absent and no trace of
its alveolus can be detected.

Species evamined —T hoopterus nigrescens (Gray), 7. spadiceus
(Thomas).

Remarks.—This genus is at once recognizable by its general re-
semblance to Cynopterus (though with the tail somewhat reduced),
and the enlarged, subquadrate cheelk teeth. As here used the limits
of the group differ from those originally assigned to it by Matschie
in the exclusion of the species melanocephalus and banfordi; the
first of which is a Cynopterus; while the second I have made the type
of the genus Spharias.
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Genus PTENOCHIRUS Pelers.

1861, Plenochirus Perers, Monatsber. k. preuss. Akad. Weissenseh., Berlin,
P TOT (jagori, subgenus of Fachysoma = Crpnapferas ).

1878, Pienochirus Dopsox, Catal. Chiropt. Brit. Mus, p. 51 (subgenus of
Cynopterus).

1894, Ptenochiris Marsciig, Flederm. des Berliner Mus, fiir Naturk., p. 77
( part, subgenus).

Type-species—Pachysoma (Plenochirus) jagori Peters,

(Feographic distribution.—Philippines, Borneo. .

Number of forms—Two species of Ptenochirus are now known.

(' haracters—External and cranial characters like Cynopterus (tail
and calear present). Dental formula:

=I8.

-981-2345--.2-9 1-1 3-3 1=1
SRS R B T

Upper incisors smaller and more pointed than those of Cynopterus,
distinetly though narrowly separated from each other, the outer
tooth of each pair scarcely more than half as long as inner:; lower
ineisor smaller than the corresponding tooth (7.) in Cynopterus,
nearly terete (not widened antero-posteriorly). Canines as in
Cynopterus, but withont secondary cusps. Cheek teeth differing
from those of Cynopterus in a general widening and flattening of the
crowns, the outline of which becomes subguadrate in pm 4, pm ,, and
m . and the less distinetness of the median furrow encroached upon
by the thickened inner ridge.

Species ewamined—Plenochirus lueasi Dobson, P. jagori Peters.

Remarks—This genus differs from Cynopterus in the absence of
the inner pair of lower inecisors, the reduction in size of the outer
upper incisors, and in the broader, flatter molariform teeth. The
last character suggests 'hoopterus, but is less pronounced and the
teeth are not increased in size.

Genus MEGAEROPS Petlars,

1841. Megera TemMmiNek, Monogr. de Mamm., 11, p. 274 (ecaudata).

1541. Megara TEMMINCK, Monogr. de Mamm., 11, p. 359 (ecaudata) : not of
Wagler, 1850, or of Robineau-Devoidy, 1830,

1865. Megarops Perers, Monatsber. k. preuss. Akad. Wissenseh. Berlin, p.
256, (Bubstitute for Megora.)

I8T8. Megeraps Dopsox, Cat. Chir. Brit. Mus., p. 87 (subgenus of Tywap-
ferus).

180, Megerops Marscnig, Flederm. des Berliner Mus. fiir Naturk.. P T

(=ubgenns of Plenochivres).,

Type-species—Megeera ecandata Temminck.
Feographic distribution—Sumatra, Borneo.
Number of forms—Only the type-species is known.
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Characters—Like Ptenochirus, but with no visible tail and with
rostral portion of skull strongly concave both dorsally and laterally.
The peculiar concave dorsal profile is shown in Matschie's figure.
In this skull the rostrum is also concave laterally, or perhaps the form
might be better deseribed as deeply compressed in and below the
mid-nasal region.

Species examined —Megarops ecandatus (Temminek) from Bor-
neo.

Remarks—Though Megarops has been generally regarded as a
subgenus of Cynopterus, and Matschie has placed it under Ptenocki-
rus, I think that it may more naturally be allowed to stand as a dis-
tinct genus. By the tooth formula and the character of the cheek
teeth it is rather closely allied to Pfenochirus, but the absence of any
external tail and the peculiar form of the rostrum sufficiently differ-
entiate it.

The type of * Cynonycteris ™ grandidieri Peters, which T have ex-
amined in Paris, somewhat closely resembles Wegwrops in the form
of the rostrum (see Matschie's plate already referred to), but differs
from this genus in the presence of 2-2 lower incisors. As Matschie
suggests,” the supposed m ' and m* are the two roots of the single
molar tooth, the crown having been entirely worn away. In the
lower jaw the anomalous *m )7 and * m,;” are likewise the remnants
of the normal second molar. The animal had, therefore, the dental
formula of Cynopterus. In its bad condition, however, the structure
of the teeth being quite obscured by their excessive wear, I prefer not
to attempt to assign the species to any genus.

Genus BALIONYCTERIS Matschie.

1899, Balionycteris MarscHig, Flederm. des Berliner Mus, fiir Naturk., p. S0,
(meaculatus.)

Ty pe-s pecies—Cynopterus maculatus Thomas.

(reographic distribution —Borneo.

Number of forms—One, the type species.

Characters.—Like Ptenochirus, but without external tail and with
5 — 5 upper cheek teeth. Dental formula:

-23.1.-928456- .22 11 38 98
B W e o I 7 Sl S b S e i R R T

Teeth closely resembling those of Ptenochirus except for the pres-
ence of the minute second upper molar. Incisors styliform: canines

2 Die Flederm. des Berliner Mus. fiir Naturk.. pl. [vin], fig. 5. It is even more-
pronouneed in a Bornean specimen in the British Museum (No. 85.10.4.1, Kina
Baln, John Whitehead ),

b Die Flederm. des, Berliner Mus. fiir Naturk., p. 71.
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without ﬁupﬁlvnwm:ll cusps; erowns of larger cheek teeth .-:u‘t?qu.ml-
vate in outline, the median groove, as in Ptenochirus, less distinet
than in Cynopterus. General form of skull as in ('ynopterus and
Ptenochirus.

Species evamined —Balionycteris maculatus (Thomas). .

Remarks—The only known species of this well-characterized
cenus is further I‘l’{'{!;_';lliit:ll}li‘ by its excessively small size ['I'nn‘-urm
only 41 mm.) and by the conspicuous yellowish spotting of the wings.

Genus SPHAERIAS Miller.

1809, Thoopterns Marsciie, Flederm. des, Berliner Mus, fiir Natork., p. 77
(part).
1906, Spharias MicLer, Proe. Biol. Soe. Washington, XIX, p. 83, June 4,
140065,
Ty pe-species—Cynopterus blanford: Thomas.
(Feographic distribution.—Burma.
Number of forms.—The type-species.
(' havacters—Like Cynopterus, but without ecalear and external
tail: incisors with conspicuously developed, sharply pointed, cut-
ting edges. Dental formula, as in Cynopterus:

~-981.-9345- -, 2-9 1-1 3-3 1-1

I 2 " 1+ - E H‘ '} -5‘ ﬂ - e R ;J‘I’JI’- ﬂ‘f}j IJ_Eztiﬂn

2-9" 11 2

Cheek teeth and canines as in Cynopterus, except that the eanines
show no trace of secondary cusps. Ineisors better developed than
in any of the related genera, and of conspicnously different form. 1In
('ynopterus the cutting edge of the lower incisors is flat, though
divided by a shallow emargination into two faintly indicated equal
lobes.  In Spharias the outer lobe is practieally absent, and the inner
lobe 1s elongated and sharply pointed. so that the series of teeth,
when viewed from in front, shows four conspicuous serrations instead
of six low, ill-defined points, or four rounded or flattened surfaces.
The upper incisors are even more peculiar, the crown being sharp
edged and angular, well differentiated from the shaft, and having
a large main cusp near the middle.  Skull as in Cynopterus.

Npecies cvamined —S phoerias blanfordi (Thomas).

Remarks—The type and only known species of this genus was
placed by Matschie in Thoopterus, but is strikingly different from
all of its allies, particularly in the absence of the calear, the very
narrow interfemoral membrane, and the remarkably developed in-
cisors. Though perhaps most nearly allied to Cynopterus, its rela-
tionships to the genera of the group to which it belongs can not be
regarded as very intimate.
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Genus ROUSETTUS Gray.

1821, Rousetius Gray, London Medical Repository, XV, p. 200, April 1,
1821, (erguptiocns.)
1820, Cercopteropus BuerNerr, Quart. Journ. Sel. Lit. and Arvt, XXVIIL, .
2090, April-June, 1829. (@guptiocis, amplesiceadatis, )
1843, Xantharppia Gray, List Spec. Mamm. Brit. Muos., p. 87,  (ampleri-
edandata, )
1843, Elewtherura Gray, Voyage of the Sulphur. Mamm., Pt 2, p. 20,
{ Meropus hottentottus Temminek =P, eollariz [lizger. )
1852, Cynonyeterizs Perers, Heise nach Mossambique, Zool., I, Siogeth., .
25, (eollaris.)
1870, Senonpeteris Gray, Catal. Monkeys, Lemurs, amnd Froijteating Bats,
Brit. Mus., p. 115. ( Pleropus seminndus Kelaart= Rousclius ami-
grleisica dat s
1878, Cynonyeteris Dopsox, Catal, Chiropt. Brit. Mus., p. 70 (part).
18940, Mypongeterizs Marscmig, Flederm. des Berliner Mus, fiir Naturk.. p. 63,
( torguatus,)
1809, Xantharpyia MatscHIE, Flederm. des Berliner Mus, fiir Naturk., p. 635.
( brachycephala, Wrachpotis, egyptinoce, collaris, amplexicendala. )

Ty pe-species—Pteropus agyptiaeus Geoffroy.

Geographic distribution.—Afriea: Southern Asia to the Hima-
layas; Malayan region to the Philippines: New Guinea. Bismark
Archipelago. Solomon Islands.

T L} " "

Number of forms—Eight species are currently recognized.

Characters—Dental formula:

-93.1.-23456-.9-3 1-1 3.3 9.9
19- 1 - 984567 0=9 T-1T+% 38=8 "B_a~ =

Teeth essentially as in Cynopterus, but cheek teeth with cusps,
ridges, and grooves less strongly developed. Upper inecisors low,
widely spaced, the central pair not higher than the outer teeth,
the crowns bluntly rounded but distinetly differentiated from shafts;
lower incisors with front surface marked by a groove which in some
species 1s so deep as to produce distinet emargination of the cutting
edge. Skull (fig. 7) differing from that of Cynopterus in the slightly
greater deflection of the oceipital region, the alveolar line projected
backward, passing through middle of occiptal condyle, and in the
longer rostrum (distance from orbit to nares greater than lachrymal
breadth). External characters essentially as in Cynopfterus, but muz-
zle less shortened. Second finger with well-developed claw; tail
and ealear present.

Species examined —Rousettus wgyptiacus (Geoffroy), . amplexi-
caudatus (Geoffroy), R. philippinensis (Gray), R. collaris (Illiger).
. brachyotis (Dobson), and R, torquatus (Dobson).

Remarks—As here understood the genus Rousettus includes the
forms placed by Matschie in the subgenera Rousettus and M yonycteris,

e il i
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Genus PTEROCYON Felers.

1861, Plerocyonr PETERS, Monatsher. k. preuss, Alknd. Wissensch., Berlin, I,
. 425 ( }:rrh i st e ) .
1878, Cynonypeteris Donsox, Catal. Chiropt. Brit. Mus., p. 70 (part).
1881, Leiponge JexTisg, Notes from ihe Leyden Museum, ITI, p. 59
( Leiponyre Bilttikoferii)
1594, Plerocpon MaTsSCHIE, Flederm. des Berliner Muos fiir Natork., p. 62
( Subgenus of Nantharpyio=Kousctius.) g
1800, Leiponge Marscuig, Flederm. des Berliner AMus. file Naturk,, p. 5.
( Eenns. )
Ty pe-species—Pteropus stramineus ieoflroy. .
Geographic distribution.—Arabia: Afriea south of the Sahara;
Madagascar.
Number of forins.—Three species of Plerocyon are now known.
(' haracters—Dental formula

- 22 4FE R R - 3-3 a=23
-28.1.-2345 l}_ ;j '51 .--1 I., Jrin _-; 1), m — =34,
12-.1.-284567 2-2° 1-1 e T

Teeth as in Kousettus ex-
cept that the crowns of
the lower incisors are not
orooved on the anterior
face, and the cutting edges
are uniformly rounded.®
The skull (fig. 7)., while in
general closely resembling
that of Rousettus is distin-
cuished by the remarkable
development of the audital
bullae, the outer portion of
which is distinetly differen-
tiated from the mner as a
prominent lip or short tube
surrounding  the meatus.

Y o T 2 s g ST T 5 o v 1 ¥ " g ¥

| I+ 1z, ;_':| :\Utlllll;_': f.'"ll'l.]:}l!.'l"- Fig, T—dA, ROUVSETTUS AMPLEXICAL II.\TI_H. ADULT FEMALE.
CAvES NEAR Maviamarx, BukrsMa, No, 37060, =23 0

PTEEYCYON ATRAMINECS, ADULT FEMALE. HOBERTEFORT,

in the related genera or in  L1BERIA. No.10Mel, x2.

able to this structure oceurs

any of the bats that I have examined. External chraacters as in
Rousettus,

d In the species of Rowseltas now known the crown of the first lower molar
ig searvcely longer than that of the secomd, while in Plterocyon stramineus and
P. dupreanus it i about a2 long as the second and thivd together. This char-
acter has been made very prominent by Matschie, but 1 do not congider it of
gpecinl taxonomic importance, however convenient it may be as o means of
recognizing members of the two genera.
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S pecies examincd —Pterocyon biittikoferi (Jentink) P. dupreanns.

(Pollen) and P°. Straminens (Geoflroy).

Remarks—This genus is distinguishable from all other groups of
Chiroptera by the structure of the audital bullwe, and from it nearest
ally, fRousettus, by the entire-edged lower incisors as well,

The type specimen of Leiponye biittikoferi, which T have examined
in company with Doctor Jentink, appears to be unquestionably a
Pterocyon in which the elaw of the index finger is lacking. The
individual is so old that the erowns of the molars are completely worn
away, a fact that may have some bearing on the absence of the claws.
While the form of the molars can not be determined, the inecisors,
canines, and anterior premolars agree perfectly with those of
Pterocyon, as do also the general aspect of the skull, the peeuliar
structure of the andital bullie, and, with the one exception already
noted, the details of external form.

Genus PTEROPUS Brisson.

1762, Pleropus DBrissox, Regn, Anim. in Classes [X distrib, 2 ed., po 13
(vampyrng).

17980, Spectrum LacEpipe, Tabl. des Div. Bousdiv. Orvders et Genres, des
Mammif., p. 15 (cdampyrus),

18066, Fanpeteris Gray. Proc. Zool. Soc. London, p. G4 (pliaiops ).

1870, Psclaphon Gray, Catal. Monkeys, Lemurs and Frait-eating Bats Brit.
Mus., p. 110 (wrsinus= p=elaphon ).

1878, Pleropus Donsox, Catal. Chiropt. Prit. Mus, p. 15 (part, incloaded
Acerodon and Stplocteninm ).

18099, Pleropus Marsciige, Flederm. des Berliner Mus. fiir Naturk., p. 5
{part, included Pleralopers and Aeerodon).

18080, Sericongeleris Marsciie, Flederm. des Berliner Mus, fiir Naturk.. p. 30
{ subgenus of Mteropus containing the species rabricollis, temminele,
pelerst, personatus, copistrabus, mologsinus, weoodfordi).,

1899. FEungceteris Marscmg, Flederm. des DBerliner Muos, fiir Natark., p. 11
(subgenns of Plevopes containing the specles welamopogon, ;H.'J‘urrl—
nueg, degener, neolibermicis).

1800, Spectrom MarscHig, Flederm. des Berliner Mus, fiir Natork., p. 19 (sub-
ronng of Pleropus containing the species poliocephalins, leucoplerus,
paelaphon, vetulus, vampyras, anetionus, ragneri, sumocnsis, dasy-
prallns, loochooensziz, formosiz, rodrvicensiz, oaihocensiz, Drannens,
geapulatus, livingstoni, macrotis, epularis, assamensis, hypomeli-
WHE, WIS,

?'j;prmﬂ{-r;fw*----I'r.».-‘rtrri'fnn sam piyrus Linneus,

(teographic distribution.—From the Comoro Islands, Madagascar,
and India, to Tasmania, Samoa, the Ladrones, and southern Japan
(lutp-.ul}

a Specimens “nh one or both elaws very l:nm-rl‘i_'c*llr developed, or perhaps
reduced by disease or injury, have been observed in Pleropus capizstraius ( No.
122124, TLE.NAM). P hypomelanus (No, 1054400, P, modiglianii ( No. 140092 ),
P. polivcephalus (No. 13504), and Acerodon sp. (No. 105454).

. —

————— RS
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Number of forms—About 70 forms of Pleropus are now recog-
nized.
( haracters—Dental formula:
_E:{. l+ = ‘{"L '}_ 2_ 1"‘1 ;i-"li :_3_9 i
L 1 W 1 - 3.
19 L-;J..H;,h-;’z e e L

-3

Incisors ( Plates VII, VIII, fig. 1}, terete with slightly differentiated
crowns, the lower bluntly rounded, the upper with a fairly defined
cutting edge. The upper incisors are in contact or nearly in contact
with each other, but are separated from canine by wide diastema.
They form a slightly convex row, and the outer tooth of each pair 15
distinetly shorter than the inner. Lower incisors separated from each
other and from canines by minute spaces, the row slightly convex and
the inner tooth of each pair smaller than the outer. Canines sim-
ple, without secondary cusps, the cingulum rather prominently
developed on posterior and immner sides, and the shaft, especially
of the upper teeth, marked by conspicuous longitudinal furrows.
Anterior premolar (pm* and pm.) small, that in upper jaw
much  smaller than ineisors and deciduous, its erown bluntly
pointed, that in lower jaw slightly larger than outer incisor, per-
manent, its crown rounded in outline, the surface concave, the
outer edge usually somewhat higher than inner. Posterior molars
(me* and m ,) essentially like anterior lower }11*1||ml:u in size and
form, but m * usually with a more prominent inner edge and often
with a distinet outer anterior cusp or tubercle.  The remaining cheel
teeth (pm ®, pm t, Y, and pme oo poe  m o m ) rather closely resem-
ble each other and are all formed on the same general plan of a sub-
quadrate or somewhat elongated erown with distinet median furrow
in long axis of jaw and a well developed outer and inner ridge. each
ridge tending to rise into a cusp a little in front of middle. The
outer ridge and cusp is always larger than the inner, and in the
region between the cusps the longitudinal groove is usually con-
stricted or partly obliterated.  This type of structure is most per-
fectly shown by wm ' and m ,, the ridges and cusps tending to become
obsolete in the more posterior teeth, while they successively increase
at the expense of the median furrow in the two large premolars, so
that pme * and pm , assume almost the aspect of short canines, each
with a well developed, or at least distinetly indicated, secondary
cusp on inner side, the longitudinal groove having been made .I]mml
vertical by the elongation of the cusps.  Skull (fig. 8) moderately
elongate, the length ul' rostrum H}Ihll]l'hlllh oreater than lachrymal
breadth.  Premaxillaries well developed, in contact anteriorly but
not fused, their breadth along nasal suture ut least equal to that at
alveolus of outer incisor, ()ul]nl*ll region strongly deflected and
distinetly tubular, the floor of the braincase for ming so great an angle
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with palate that alveolor line projected backward passes through
tympanic region or base of zyvgoma. Audital bulla reduced to a
mere ring.  Externally characterized by absence of tail, narrow inter-
femoral membrane, well developed calear, and large claw on index
finger.

.a'\:"w*r‘;!".\' L .-"J'.l;*rf,—f’f.r*n.i;:r.r:f .rffh.r:-;.r':-r”fﬁrh”.u ’]‘ljﬂlllilﬁ. . aldabren-
sis True, P, anetianus Gray, P. Brunneus Dobson, P. cagayanus
Mearns, . capistratus
Peters, /. r-.-'ri.r'y.-m‘m'n-r-—
fus Temminck, P. con-
spicillatus  Gould, P.
coronatus Thomas, P.
dasymallis Temminek,
P. edwardsi Geoffroy,
P. faunulus Miller, P.
fuscus Dobson, P, ge-
minorum Miller, P, gi-
ganteus ( Briinnich),
. gouldi Peters, P.
grandis  Thomas, P.
fy pomelanus  Tem -
minck, P. keraundren
Quoy and Gaimard, £.
lanensis  Mearns, P.
lanigera H. Xllen, P.
lepidus Miller, P. leu-
copterws  Temminck,
P livingstond H]':i}'..‘”.
!-Irl'-”.ff En'”l"'l"' il -‘f;H [}L‘L]‘HIH s

P, fr;ru-.ﬁrwwexfx (-'}I'H_‘I.'.
.;:l. A -||'-|".I‘ Fl .I'“ ik II':.F ki
Schlegel, . modigli-
anii Thomas, 2. molos-

: - : & o >

F1G. 8.—PTEROPUS LEPIDUS. ADULT FEMALE. SaADDLE IsLaxp, SERNS Femminck, P,
- w = e - i P -. " T ;]

BoUTH CHINA SEA, No. 10670, TYEE, X1, sectEeelin 1 |1,,;H1“L.q‘ j ;

nicobaricus Zelebor, P. personatus Temminck, P. polioce phalus Tem-
minck, P. pselaphon Say, P. rayneri Gray, P. rubricollis Geoffroy,
P. samoensis Peale, P. scapulatus Peters, P. seychellensis Milne
Edwards, P. temminckii Peters, P. vampyrus Linneus, P. woodfordi
Thomas.

Lemarks—Members of the genus Pleropus may be recognized by
the large number and simple structure of the teeth, combined with
the absence of the tail, and the presence of a well developed claw on
the index finger. The species are usually large, among them some
of the largest bats. ¢
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In extent of distribution and in the number of its species Pleropus
exceeds all other genera of Megachiroptera. It also has the most
complete and least modified dentition. These two cireumstances have
caused the genus to be generally regarded as the most |n|*imilix‘{‘.ul’
the group: but it seems probable that the deflection and tubularity
of the brain case, the great reduction of the audital bullse, and the
complete absence of the tail are of more importance than the large
number of teeth, and that Pteropus is in reality less primitive than
('ynopterus, Rounscttus, and Plevocyon.

Genus ACERODON Jourdan.

1887. Acerodon JourpaN, Ann. Sei, Nat., Paris, 2* sér., VIII, Zool,, p. 369
{ fubatus).

1878, Pleropus Dopsox, Catal. Chivopt. Brit. Mus, p. 15 (part).

1809,  Acerodon MatscHie, Flederm. des Berliner Mus. fiir Naturk., p. 9 (sub-
genus of Pleropus,

T'ype-species—Pteropus jubatus Eschscholtz.

(Geographic distribution.—Eastern part of the Malayan region
(Philippines, Djilolo, Datjan, Celebes, Flores, Timor, Sumba).

Number of forms—Seven or eight forms of Acerodon have been
described.

C'haracters—Like Ptevopus, but with smaller canines and larger,
more complex molariform teeth. Dental formula as in Pleropus.
Upper incisors as in Pteropus, but somewhat more elongate and less
bluntly pointed. FLower incisors differing from those of Pteropus in
the much greater contrast in size between the inner and outer tooth
of each pair. Canines much shortened as compared with Pleropus,
the mandibular canine little exceeding the height of pm .. Though
reduced in length the eanines retain their thickness, and the cingulum
15 even better developed than in the related genus. Small premolars
as in Pleropus. Upper molariform teeth differing from those of
Pteropus in relatively greater size, greater breadth of crowns, greater
distinetness of cusps, and a peculiar trenchant character of the edges
and ridges. First large lower premolar (pm ) essentially as in
Pteropus.  The three succeeding teeth differ from those of all other
Pteropide in the presence of a broad, flat postero-interna! heel,
sharply differentiated from the two ridges and extending considerably
beyond them, especially behind. Cranial and external characters as
in Pteropus.

Species examined —Acerodon jubatus (Eschscholtz) and several

undetermined forms.
* Remarlks—Although not generally recognized as distinet from
Pteropus this genus is well characterized by the form of the lower
cheek teeth.  Additional characters ave furnished by the reduced size
of the canines and of the inner lower incisors.
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DESMALOPEX, new genus.

Ty pe-species—Pteropus lewcopterns Temminek (as understood by
Dobson, Catal. Chiropt. Brit. Mus., p. 32. 1878).

(reographical distribution—Philippine Islands.

Number of forins—The type is the only species known.

Characters—lLake Pteropus; but skull with broader rostrum and
palate, orbits dirvected slightly more upward, and teeth showing sev-
eral peculiarities that suggest Pleralopex. Upper incisors subegual,
distinetly larger than in Pteropus, the cross section of the crown
nearly one-third that of canine, the cingulum produced into a notice-
able shelf posteriorly. Lower incisors very unequal, the crown area
of the outer nearly one-half that of canine, that of the inner scarcely
more than one-half as great. Canines not peculiar, the upper with-
out secondary cusps. Small upper premolar well developed, not
deciduous, its diameter nearly half that of upper ineisor, its erown
flat. Small lower premolar relatively larger than in Pteropus, but
smaller than in Pteraloper, its outer edge raised but not distinetly
cuspidate.  The remaining premolars, both above and below. agree
withr those of Pteropus, except that pm . shows no trace of cusp on
inner side.  Molars, both above and below, subquadrate in outline,
the length of the crown never conspicuously greater than the width
(m , and m ' not elongated as in Pleropus). In the maxillary teeth
the cusps are like those of Pteropus except that they are higher rel-
atively to length of crown. Lower molars peculiar in that the
ridges of m , and m, are each divided into two low but distinet
rounded cusps. The quadritubercular form resulting from this 1s
very noticeable in m ., less so in m ,. Third lower molar as
Pteropus.

Npecies ewamined.—Desmaloper lewcopterus (Temminek).

Remarks.—This genus is intermediate between Pleropus and Pre-
ralopex, though nearer the former. In the broadened rostrum and
slightly upturned orbits the skull distinetly suggests Pferaloper,
while the same tendeney is shown by the form and relative size of the
incisors, the well-developed small upper premolar, the squarish out-
line of the molars, and the extra eusps of m , and m ,. Externally
there are no characters worthy of note.

Genus PTERALOPEX Thomas.

1888, Pteraloper THowmas, Ann, and Mag. Nat. Hist., 6th ser, L. p. 105,
Felbwuary, 1888,  (afrafa.)
15090, Pleralopes MatscHig, Flederm, des Berliner Mus, filr Naturk., p. 11.
{ Subgenns of Pleropns. )
1"y pe-species—Pteraloper atrata Thomas.
way.r'rr‘riu";;r' distribution.—=olomon Islands.
Number of forms—Only the tvpe species has been thus far dis-

l'll\'t'l'i*ll.
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(' haracters—In general like Pleropus, but skull with broader,
nearly parallel-sided rostrum, more upwardly divected orbits, and
high sagittal crest, somewhat obscuring tubularity of occipital re-
gion, and both canines and cheek teeth conspicuously several-cusped.
Exeept as noted, the skull does not differ particularly from that of
Pteropus. The posterior portion of brain case is distinetly tubular
and so deflected that the alveolar line, projected backward, passes
just below root of zygoma. Premaxillaries rather shorter and broader
than in Pleropus, and in contact for about 2 mm. anteriorly.
Audital bullee as in Pteropus.  Dental formula as in Pleropus, hut
pe* larger and apparently persistent. * Upper ineisors with broad
posterior ledges.  Upper canines short vertically, enormously thick
antero-posteriorly, each with one stout secondary cusp halfway up its
posterior edge, and two smaller postero-internal basal cusps.  Pre-
molars and molars short and broad, their anterior and posterior basal
ledges so developed and their main eusps so conical as to destroy all
the appearance of longitudinal grooving characteristic of the genus
Pteropus. Lower incisors extremely disproportionate in size, the
otiter not less than about twenty times the bulk of the mner.  Canines
very short vertically, with a simple posterior basal ledge. Cheek
teeth markedly ecuspidate, the general longitudinal grooving quite
obliterated. Posterior premolar and first molar each with three high
anterior cusps, and a low posterior basal ledge.” #

Species examined —Plervaloper atrata Thomas.

Remarks.—The dentition of Pleralopesr represents one of the ex-
treme ph:l:—ev:-c of that Imult-m'_\' to develop :-ecnnnlm-"r CUSPS, which
appears to be everywhere latent in the Pteropidie. The stages through
which it has passed are indicated in the genera .leerodon and Des-
maloper.,  The much-reduced inner mandibular ineisor, the broad-
ened rostrum, and the complete, strongly upturned orbits are also
highly specialized characters.

Genus BONEIA Jentink.

1870, Boneia JEXTINK, Notes from the Leyden Museum, I, p. 117, (bidens.)
1809, Bonecio Marscuie, Flederm. des Berliner Mus. fiir Naturk., p. 60,

Ty pe-species—Boneia bidens Jentink.

(reographie distribution.—Celebes,

Number of forms.—Two species are now known.

Characters—Like Pteropus, but with a distinet tail; only 1-1 up-
perineisors ; cheek teeth with crowns much flattened.  Dental formula :

-2-.1.-28456- .1-1 " 1-1 3-8 2-9 g ¥ o
19-.1.-284567 22211 P39 ™gg—32 Upper inci-

¢ Thomas, Proc. Zool. Soc. London, 1588, p. 4738
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sor very small, the inner extremity of the premaxillary projecting
beside it and appearing at first sight like a second tooth., Lower inei-
sors as in Pleropus, but disproportion in size between outer and
mner more evident. Canines not peculiar, except that the lower
are more strongly eurved backward and outward than in the related
genera.  Small upper premolar (pm *) apparently permanent, con-
siderably larger than in Pteropus. Except for the greater size of
pue ?, the two anterior cheek teeth in each jaw are essentially as in
Pteropus. The three posterior above (pm*, m ', and m *) and the
four posterior below pm , m , m ,, and m ;) are remarkable for their
very flat crowns, with very low, though sharp, peripheral ridges. The
crown of m * and of # , 1s crossed by a distinet transverse ridge be-
tween the two very rudimentary cusps. General outline of crowns
as in Pteropus.  Skull differing from that of Pteropus in the slightly
greater deflection of the brain ease (alveolar hine projected backward
passes slightly above root of zygoma) and in the low, weak posterior
section of mandible, the coronoid process forming an unusually slight
angle with the ramus. External characters as in Pteropus, except for
the presence of a well-developed tail projecting distinetly beyond
interfemoral membrane. Index finger with claw.

Species examined.—Boneia bidens Jentink and B. menadensis
Thomas.

Genus STYLOCTENIUM Matschie.

1878, Ptevopus DopsoN. Catal. Chiropt. Brit. Mus., p. 15 (part).
15809, Stploctenivim Marscnig, Flederm. des Berliner Mus. fiir Naturk., p. 33,
(wradiaeei.)

T;;;.,ur-.wlm—r';fw.—Pff‘.r'ﬂjuH.~.' wallieed (h'a:-;.

Geographic distribution.—Celebes,

Number of forms.—One, the type species.

C haracters,—Like Pteropus, but with only 1-1 lower incisors and
22 lower molars; cheek teeth subterete in outline and with smoothly
rounded crowns. Dental formula:

£l g S

A
) ;.‘1. i 1_11, JIHH'- 3:_:9)., i 2_2=Hll,

- 23 1. -23456-
-2 - 1. -2340606-

Incisors both above and below terete, very straight, the ecrowns
abruptly pointed and scarcely differentiated from shafts. Canines
as in Pteropus, but rather short and thick. Small upper premolar
(pm *) deciduous, similar in size and form to that of Pteropus.
Other anterior cheek teeth not peculiar, though rather less pointed
than in Pteropus. Posterior three teeth in each jaw (pm ', m ', m 2,
and pm . m ,, m ), with crowns nearly circular in outline and with
evenly rounded surface, the cusps and ridges, though normal in posi-
tion, =o flattened and broadened as to be scarcely noticeable. Skull
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as in Pteropus.  Posterior portion of brain case Hll'(:l'll.ﬂ']}' tubular, and
oceipital region so deflected that alveolar line III:iljl'l‘ll'li. h:li_-kwslil'ﬂ
passes through root of zygoma. Audital bulla as Pteropus.  Ex-
ternal characters as in Pleropus,

N pecies ewanmined.—Styloctenium wallacei (Gray). .

Remarks—This genus is well differentiated from its allies by 1ts
peculiar dental formula and by the structure of the ineisors and pos-
terior cheek teeth.

Genus DOBSONILA Palmer.

1810, Cephalotes Georrroy, Ann, Mus, (' Hist. Nat. Paris, XV, p. 104 (part).

1828, Hypuderma 15, GeorFroy, Diet, Class, d'Hist. Nat,, X1V, p. T06 (not of
Latreille, 1825).

1840, Hypodermis Bryri, Cavier's Animal Kingdom, p. G,

1878, Cephalotes Donsox, Catal. Chiropt. Brit, Mus., p. 91.

1898, Dabsonine PaLser, Proe. Biol. Soc. Washington, X1I, p. 114, April 30,
18098,

1899, Cephalotes Marscuie, Flederm. des Berliner Mus, fiir Naturk., p. 85

1902, Dobsoria THosmas, Proe. Blol. Soc. Washington, XV, p. 198, October
10, 192,

Tyjiilr-xﬂw‘frx.—{' 'ffﬂfmfr}hw ;ﬂ':'nm'f Hl.‘t}lfl‘{l_i'p

(teographic distribution.—Celebes, Moluceas, New Guinea, Bis-
mark Archipelago, Solomon Islands.

Number of forms—Three species are now recognized.

("haracters—Differs from Pteropus in absence of elaw of index
finger, presence of well-developed tail, attachment of membranes
along middle of back, and in the presence of only 28 teeth. Dental
formula :

-9-.1.--8456- .1-1 1-1 2-3 2-9

e D O B W I e

Upper incisors short, but well developed. in contact or nearly =o, the
crowns about as wide as long and with distinet entting edge.  Lower
incisors almost struetureless =picules with barely indicated blunt
crowns.  Canines rather short, not peculiar in form, without second-
ary cusps, those of the lower jaw nearly in contact. No small upper
premolar (pm ®). The corresponding tooth in the lower jaw is rela-
tively larger than in Pteropus, and 1= not separated from canine o
from first large premolar by any appreciable space. The other pre-
molars both above and below differ from those of Pleropus in greater
development of the cusps and in more trenchant ridges. Small
posterior molars (m * and m ) as in Pleropus.  Anterior molars (m !
and m ,, m ,) resembling the large premolars in their general charac-
teristies as compared with the corresponding teeth in Pteropus, the
crown of each with a distinet median longitudinal ridge at middle
of furrow. This ridge is continuous nearly from end to end of m .,
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i et

and e, it is confined to the region behind the eusps, and in
some specimens is obsolete in the first lower molar. Skull much
shorter and more heavily built than that of Pteropus, but of essen-
tially the same type. Distance from orbit to nares about equal to
lachrymal width. Posterior portion of brain ease slightly tubular,
and occipital region so deflected that alveolar line projected back-
ward, passes just below root of zygoma. Premaxillaries very narrow,
the width scarcely more than that of crown of ineisor. The inner
extremities barely come in contact. Aundital bullie somewhat wider
than in Pleropus, but less developed than in Cynopterus. External
characters unlike those of Pferopus in the absence of the claw of
index finger, the presence of a distinet tail, and the attachment of the
wing membranes along middle of back.

Daobsonia palliata (Geoflroy), [, minor (Dob-
son), and 2. wagna ("Thomas).

© Remarks—"The genus Dobsonia 15 one of the most aberrant of those
associated with Pteropus by the form of the skull.  Tts chief modifi-
eation is in the direction of a general shortening of the facial part of
the skull, with erowding of the tooth rows and a tendency to eliminate
the less important anterior teeth.

1";;!}["4".!"{'3 At |!"H-r"ﬁr+

Genus SCOTONYCTERIS Matschie.

1804, Seotonpeteris Marscnig, Sitw-Ber. Gesellsch, natorforsch. Freunde,
Berling Xo. 8, pn 200,
1800, Seotongcteris MaTscHIE, Flederm, des Bevliner Mus, file Naturk., p. 7.

Ty pe-specics—Secotonyeteris zenkeri Matschie,

(Feographic distribution—~West Africa (Kamerun and Fernande
Po).

Number of forms—Two species are now known, the type and S.
bedfordi Thomas.

(' haracters—Dental formula as in Epomophorus and fypsigna-
thus. Tnecisors and eanines essentially as in £ pomophorus, the former
styliform and without noticeable contrast in size, the latter relatively
larger than in the allied genera, though of the same form. the anterior
surface smoothly rounded. Cheek teeth all subterete, essentially alike
in form, the small lower premolar (pm ) tapering to a point, the
iwo lower molars flattish; other cheek teeth (pm 3, pm*, m ', pm
p ) with obliquely sloping crowns and no distinet flat erushing sur-
face (their form closely resembling that of pm* in Epomophorus
comptus). Skull not flattened as in Epomophorus, but resembling
that of Cynopterus except that rostram is compressed in region of
diastema and the premaxillaries are spatulate instead of tapering
above. Mandible remarkably slender and weak, its form almost
exactly as in Epomophorus. Audital bulle as in Epomophorus.
Externally much as in £pomophorus, except that the lips are less
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developed. There is a rudimentary papilla-like tail, the calear is
present, as is the claw of the index finger. the wings are attached low
on the sides, as in & pomophorns, and the fur is slightly woolly.

Species examined. —Scotonycleris bedfordi Thomas.

Remarks—This genus has been placed near Cynopterus by Mats-
chie, but it appears to be more closely related to Epomoplorus.
Though the skull more nearly resembles that of the former, this char-
acter seems to indicate merely a less specialized stage than has been
reached by Epomophorus. Similarly primitive are the slightly de-
veloped lips.  The number of teeth, the form of the mandible, and
the broadly hairy back all resemble & pomophorus, while the strue-
ture of the teeth could easily be derived from that of the related
genus by a process nearly the opposite to that which has taken place
in Hypsignathus,

Genus EPOMOPHORUS Bennett,

18486, Fpoinapharys Biesxerr, Proe. Zool, Soe, London (18585), po 149, Feb-
ruary 12, 1836,  (macrocephalus. )

1566, Epomeps Gray, Proc. Zool. Soc., London, p. G5 ( frangueti).

1578, Epomophaorys Dopsox, Catal. Chiropt. Brit. Mus., o 4 (part).

1500, Epomaphorns Marscineg, Flederm. des Berliner Mus, fiic Natark.. p. 54
(part).

1850, Epomops Marscmg, Flederm. des Berliner Mus. fiir Naturk., po 56
{subgenns for K. comptes, E. frangueti, and £, dobsonii).

1898, Micropteropus Marscuie, Flederm. des Berliner Muos. fiir Naturk.. p. 57
{subgenus for K. pusillus).

158, Nanongoteris Marscuig, Flederm, des Berliner Mus, il Natork., p 5%
{subzenns for K, veldbanpii).

Type-specics—Pleropus epomophorus Dennett=20". macrocephalus
Ogilby.

Geographic distribution.—Afriea, south of the Sahara.

Number of forms—About two dozen forms of Epomophorus are
now known. Next to Pleropus this is the largest genus of Mega-
chiroptera.

Characters—General appearance much as in Pleropus, but lips
fullery tail present, though usually not visible externally; occipital
portion of skull (fig. 9) slightly deflected and not tubular, and upper
cheek teeth only 8-3.  Dental formula:

-28.1. - -845-- ,2-2 1-1 2 — 2 1-1
e T s 6-"2— M T Py g™ g _g==5

Upper incisors small, styliform; the erowns pointed, but not much
differentiated from shafts; the outer fnnlh of each pair shorter than
mner, but not strongly contrasted in size. The incisors are sepa-

rated from each other by narrow ulj.u*{“\ and from the canine by a
wide diastema. Lower incisors equal in size, forming a 1|:.1|hf
straight row between the canines, separated from each other and

25788—No. 5T—07 M o
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from canines by narrow spaces, their crowns bifid or notehed. rather
distinetly marked off from shafts, sometimes by an evident con-
striction.®  Canines small and weak, not peculiar in form, without
secondary ensps or distinet ridges, the anterior surface without trace
of longitudinal furrows. Except that the mandibular canines are
smaller, they are almost identical in appearance with those of the
upper jaw. No
small maxillary
premolar or molar
(pm 2, m?). The
remaining maxil-
lary teeth (pm?®,
pm*, and m ') are
essentially as in
Pleropus,  except
that they are rela-
tively smaller, and
the cusps and
ridges, though
sharp and distinet,
are not as large.
Anterior premolar
separated from ca-
nine by a notice-
able diastema. and
from next premo-
lar by spaces rela-
tively wider than
in Pteropus.
Small lower pre-
molar (pm,) of
about the same
relative size as in
Pteropus (dis-
tinctly larger than
inecisors), but with
an outer cusp and
obliquely flattened
surface. Other mandibular teeth differing from those of Pteropus
about as in the case of the corresponding maxillary teeth, the small
molar (m,) closely resembling m, of Pteropus. Skull (fig. 9) broad
and flattened, the depth of brain case usually httle more than half
its width. Deflection of occipital region slight, the alveolar line con-

Fiii. 9. —EPOMOPHORUS FRANQUETI. LIRERIA. No, 35180, =1}

a Very noticeable in an immatore . frongueti from Mount Coffee, Liberia
(Cat, No. 83798, T, 8. N. AL).
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tinued backward usually passing through audital bulla and oceipital
condvle. Audital bulle about as in Cynopterus, much better de-
‘-'l'lﬂ|1‘u'".1 than in Pteropws. Mandible slender and wealk, its 1|u|1fh
between pm, and pm, scarcely greater than length of pm,; coronoid
low and very gradually sloping. 1In its external characters the genus
differs from Pteropus chiefly in the very large full lips and the pres-
ence of a distinet, though very rudimentary tail consisting of two
vertebrae and readily detected by touch. Males usually with con-
spicuous glandular mass and tuft of medified hairs on shoulder.

Species evamined.—Epomophorus comptus H. Allen, £\ erypturus
Peters, £. dobsonii Bocage, E. franqueti Tomes, E. gambianus Jen-
tink, £. labiatus (Temminck), £. macrocephalus (Ogilby), £, minor
Dobson, £, newmanni Matschie, &, pusillus Peters, £, wahlbergi Sun-
devall; also several undetermined forms.

Genus HYPSIGNATHUS H. Allen.
1861, Hypsignathus I1. Avvex, Proe. Acad. Nat. Sei, PPhiladelphia, p. 1046

{ monstrosis, )
1862, Sphyrocephaius Murray, Proc. Zool. Boe, London, 1862, p. 8. (labro-
sUs=tonsfrosis. )
1862, Zyganocephalus Mureay, Proe. Zool. 8Boc, London, pl. 1 (misprint).
1878, Hypsignathus Dossox, Catal. Chiropt. Brit. Mus, p. G (subgenus).
1809, Hypsigaaihus Marscuie, Flederm. des Berliner Mus, fiir Naturk., p
2 (subgenus).

Type-species—IHypsignathus monstrosus . Allen.

(Geographic distribution—Western and central Africa from Gam-
bia to the Uelle region and French Kongo.

Number of forms.—The type species only.

(haracters—Like Epomophorus, but with lips much more devel-
oped, the upper lip thrown into conspicuous folds anteriorly and
about nostrils; beneath upper lip the mouth communicates with a
paired sac extending from extremity of muzzle to halfway between
eves and ears. No shoulder glands. Tail reduced to a tubercle
quite hidden beneath the skin and barely perceptible to the touch.
Skull like that of E'pomophorus, but with dorsal and ventral profiles
nearly parallel, the depth of rostrum in males greater at diastema
than in lachrymal region. Teeth as in Kpomoplorus, but incisors
more widely spaced, lower incisors very obscurely or not bilobed,
canines even more reduced in size, small lower premolar barely pier-
cing gum, gty mty pin g, we o and e ,, with inner ridge much more
developed than in Epomephorus and median furrow correspondingly
deepened, outer ridge of lower molars divided into two distinet
blunt eusps.

Species evamined—Hypsignathus monstrosus T, Allen.

Remarks—The peculiarities of Hypsignathus monstrosus, espe-
clally those of the teeth, are too great to allow the animal to be placed
in the genus £pomophorus.
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Subfbmily IXTODOMT N AL,
1875. Macroglossi Dopsox, Aun, amd Mag, Nat. ITist., 4th ser., XVI, o 344,
November, 1875 (group of Merapida) .
1878, Macroglossi Dossox, Catal. Chiropt. Brit. Mus,, p. 4 (group of Plero-

pida).,

1801, Carpongeleriing Frower and Lypexkker, Mammals living and extinet,
. GG,

1808, Kiododing Pacsmer, 'roc. Blol. Soc, Washington, X111 po 111, April 30,
1808,

180949, Pleropodide Marscig, Flederm. Berliner Muos, Naturk., p. 1. (part).
Geographic distribution.—Malay region from Darjiling to the
Philippines; also New Guinea and northern Australia, and the neigh-
boring islands east to the IFiji and Caroline groups. A single genus
oceurs in West Africa.

Characters—Premaxillaries at first separate, but uniting and losing
their distinetness later in life; bony palate narrowing gradually
behind toothrows; mandibular symphysis elongated, its upper surface
parallel with alveolar line; tongue highly extensible; teeth (except
canines) much redueced n size.

Principal subdivisions—Nine genera of Kiodotinie are at present
known.

KEY T0 THE GENERA OF KIODOTIX .

Occipital portion of skull slightly deflected, the alveolar line when projected
backward passing throngh roeot of gygoma____ .. __Honpceteriz, p. G0,
Oceipital portion of skull much deflected, the alveolar line when projected
backward passing considerably above root of zygon.
Lower cheek teetly 55 tail present.
-2

Incizors -1’

upper cheek teeth 4-4; tail extending to heel.
Notopteriz, p. T4,
a_a
Incizors ;53 upper cheek teeth 5-5; tail not extending to knee.

Callinycteris, p. 69,
Lower cheek teeth 6-6; tail absent.

Ineisors f:f ..................... an s nnen nnen e s == CIORYCIErS, P. 74

: 2-2

Ineisors 5 0"
Incigsors well developed, the lower forming a continnons line
betwean canines. . o o Hyeongoeteris, p T2
Incizors minute, the lower not forming o contimons  line

betwieen canines,
First three maxillary cheek teeth approximately alike in
sige and form.

Upper cheek teeth GG .- _Odontonjeteris, p. 71,

Upper cheek teeth -5 cee o cee oo - Kindotus, p. T,

Firat three maxilliary cheek teeth differing conspicnonsly
among themselves in size and Torm.

Length of mandibular svmphysis nearly twice distance
between outer surface of eanines: lower incisors
not iAo o _Alfelonprieris; D Tk

Length of mandibular symphyzis gearcely greater than
distance between onter surface of canines: lower

Ineigors conspicuously bifid.____Trypgengeterizs, po T35
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Genus EONYCTERIS Dobson,

1873, Eonyeteris Donsox, Journ. Asiat. Soc. Bengal, XLII, I't. 2, p. 204,
1878, Fonpeteris Dopsox, Catal, Chivopt, Brit, Mus., p. 94
1509, Fongeteris Marscuig, Flederm. des Berliner Mus. fiie Natork., p. 8.

Type-species—MWacroglossus spelwns Dobson.

GCeographic distribution—Malay Peninsula, Sumatra, Java, and
Borneo.

Number of forms—The type is the {:l]l_‘l.' r-:pl.‘.t.'il':-i vet known.

C haracters—Iixternally hike Rowsettus, exeept that muzzle is more
elongate and the index finger has no claw. Tail and ealear well
developed. Tongue with the usual characters of the subfamily,
sharply pointed, and highly extensible. Skull not strikingly differ-
ent from that of Rewsetius, but more slender, and oceipital region
more deflected, the alveolar line when continued backward passing
through or slightly above root of zyvgoma. Mandible not as heavy
as in Lousettus and coronoid not rising as abruptly ; otherwise differ-
ing only in the character of the symphysis peculiar to the sub-
family. Dental formula:

-23.1.-23456-.2-28 1-1 3-3 98-8
S S U s A L e e

Upper incisors of equal size, simple, shorter than in Rousettus,
but not distinetly different in form or position. Lower incisors ap-
parently similar to upper (none seen with unworn crowns), directed
distinetly forward, separated from each other and from canines by
subequal spaces about as wide as diameter of incisor at alveolus.
Canines slender and not very large, without secondary cusps and with
barely indicated cingulum, the front surface of the upper canine
marked by a deep longitudinal groove. Cheek teeth essentially as
in Fousettus, but lateral ridges and median grooves less distinet.

Species examined —Eonycteris spelea (Dobson).

feemarls—While this genus by the strueture of the tongue and an-
terior portion of the mandible is evidently a member of the subfamily
Kiodotinw, it is the least characteristic of the group, lacking the
noticeable deflection of the oceipital region that ocenrs in all the
others and showing in the form of the teeth and rostrum a stage of
development intermediate between the more typical genera and
Fousettus, which may be regarded as occupying a position near the
point of departure of the long-tongued group.

Genus CALLINYCTERIS Jentink.

1880, Cailinycleris JeNTINKE, Notes from the Leyden Musenm, X1, . 206
Novermnher, 1550, :
1800, Callingeteris Marscime, Flederm. des Berliner Mus, fiir Naturk., p. 90,

T_}J,f‘rn'-x‘nr*r-;{’x.—f'nf.lif.;n‘!;r'?'r'r;.-f rosenbergii Jentink,
Geagraphic distribution.—Celebes,
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Number of forms—The genus is represented by the type species
only. _

("haracters—Like Fonyeteris, but with wing attached to second
toe instead of to first, and with lower molars 2-2 instead of 3-3.
The teeth are throughout more robust than those of Eonyeteris, and
the crowns of the last upper premolar and first upper molar are
distinetly broader in proportion to their length,

Species examined —Callinycteris vosenbergii Jentink.

Remarks—Though closely related to Eonycteris this genns ap-
pears to be well characterized by its heavier dentition and by the
absence of the small s .. Doctor Jentink has kindly sent me a
photograph of the skull of the type, which shows that the specimen
is a young adult with the teeth unworn.

Genus KIODOTUS Blyth.

1824. Macroglossus ScHing, Naturgesch., nnd Abbild. Siingeth., p. 71 (not
Macroglossuwm Beororr 1777).

1827, Maeroglossa Lessox, Man, de Mammalogie, p. 115,

1540, Kiodotus BLyTH, Cuavier's Animal Kingdon. p. 69,

1848, Rhynchocyon Gisten, Naturgesch., Thierreichs fiir hithere Schulen, p.
ix (not of Peters, 1547). .

1878, Macroglossus Dorsox, Catal, Chiropt. Brit. Mus., p. 05,

1801, Carponyeteris Lypeskeg, in Flower and Lydekker, Mammals Living
and Extinet, p. G54,

1899, Muacroglossus Marscuig, Flederm. des Berliner Mus. fiir Naturk., p. 95
(part).

1808, Kiodotus PaLMER, PProe, Biol. Soe. Washington, XII, p. 111, April 20,
1808,

Ty pe-species—Pteropus minimus Geoflroy.

(reographic distribution.—Malay region from Darjiling to the Phil-
ippines, New Gruinea, and the Solomon Islands.

Number of forms—Three or four species are currently recognized.

O haracters—Dental formula:

-93.1.-28456-.2-9 1-1 3-8 2-3
Ta-. 1T -28ise7 ' 9-2 ‘1-1"F"g gty o

Upper incisors subequal, minute, simple, distinetly projecting for-
ward, the diameter of the erowns much less than that of posterior
molars, the teeth of each pair separated by a space about equal to
diameter of tooth at alveolus, the pairs separated from each other by
a slightly wider space and from canines by diastemata double as
wide. ILower inecisors similar to upper in form and position, but
outer tooth appreciably larger than inner and median space much
wider than that between outer ineisor and canine, the latter interval
about equal to that between the incisors of each pair. Canines strong

s e
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and well developed, without secondary cusps or prominent cingula,
the maxillary eanines with deep longitudinal groove on anterior sur-
face. Cheek teeth small, without distinet contrasts of size or form,
the two anterior in each jaw (pm *, pm ®, pin ,, pm ;) with the crowns
compressed and elevated into distinet though blunt eusp, the others
(pmty anty m®, pnv g, Wiy, 0, ) With narrow nearly flat erowns
bounded by indistinet ridges, of which that on the outer side is the
less developed.  Anterior premolar, both above and below, close to
anine, but separated from succeeding
premolar by space about double as
ereat as width of its erown. In both
jaws the anterior premolar is smaller
than the next. Skull (fig. 10) with a
weak rostrum and large brain case, the
occipital region not tubular but so
strongly deflected that the alveolar line
projected backward passes between root
of zvgoma and middle of brainease.
Postorbital processes short and little
curved.  Development of audital bul-
le about as in Cyropterus. Mandible
very weak, and ramus distinetly con-
cave beneath, Symphysis long, its
greatest diameter equal to about twice
the distance between outer sides of ca-
nines.  Externally characterized by A o AT T
presence of well-developed elaw on in-  resank. Puiuesise Istaxps, No.
dex finger, attachment of wing mem- '#9% =1
brane to base of fourth toe, and rather low on sides of bodyv. No
external tail. :
Species eramined.—Kiodotus minimus (Geoffroy) and K. Tago-
chilus (Matschie).

Genus ODONTONYCTERIS Jentink.

1902, Odontonyeteris JExTINK, Notes from the Levden Museum, XXIIT,
No. 3 (July, 1001), p. 140. July 15, 19402,
Type-specics—Odontonycteris meyeri Jentink.
Geographic distribution—~Known only from two small islands
south of the Philippines, Great Sangir and Cagayan Sulu.
Number of forms—Only the type-species is known,
Characters—Like Kiodotus, but upper molars 3-3 and papille of
tongue less developed. The dental formula

-23.1.-2345 67,22 1-1  8-3 o d=Biies
7T T T R ey By ey Y L e

15 unique among Pteropine bats. In actual form, however, the teetl
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do not differ very noticeably from those of Aéodotus. Incisors and

canines quite as in that genus.  Cheek teeth both above and below -

untformly smaller than in AKéodotus (compared with a Philippine
specimen of the lagochilus (ype), a character that is especially notice-
able in the upper molars, the combined crown length of which (3
teeth) is scarcely more than in the related genuns (2 teeth). Third
upper molar well developed, nearly as large as m . its crown sub-
circular in ontline. External characters as in Kiodofus. Tongue
with the papillee smaller than in Aésdotus (compared with Philip-
pine lagockilus only), those at side and tip (except extreme anterior
margin} so widely spaced that the surface of the tongue is plainly
visible between them (in Aiodotus they overlap so that the surface
of the tongue is quite hidden).

Species ervamined —Odontonycteris meyeri Jentink or a closely
related species from Cagayvan Sulu (north of Sandakan, Borneo).

Remarks—While the characters of the single specimen of Odon-
tonyeteris that I have examined (male, ad. Cat. No. 125316, U.5.
N.AL, eollected by Dr. Edgar A. Mearns, February 25, 1904), might
suggest an abnormal A7odotus, they are too important to permit the
name to be placed in synonymy. This individual has in the left
mandible a small supplemental tooth behind the third molar.

Genus SYCONYCTERIS Matschie.

1890, Speonpeteris MarscHig, Flederm. des Berliner Mus, fiir Naturk., p. 98
{®=nbeenns of Wocroglossus= Kiodalus.)

1002, Speanpeteris JexTing, Notes from the Levden Museam, XXIII, No. 3
(July., 1901), p. 131, July 15, 1902, (Genus.)

T‘_ﬁp’ﬂi‘—x‘r}c‘f';ﬂx.

(Geagraphic distribution—New Guinea, northen Australia, and
the neighboring islands (Bismarck Archipelago. Aru, Louisiade
Islands).

Number of forms—Four species are recognized.

Chavacters—Like RKiodotws, but with much larger incisors, the
height of those in upper jaw greater than width of premaxillaries,
those in the lower jaw forming a continuons line between canines,
and all, except the middle pair below (which are less than half as
large as outer), approximately equal in diameter to posterior molars
(m® and m ). Occiput not as much deflected as in Aiodofus, the
alveolar line when projected backward passing distinetly below mid-
dle of braincase.

Species evamined.—Syconycteris crassa (Thomas).

Remarks—As Doctor Jentink has pointed ont, this group, origi-
nally defined as a subgenus of Aiodofus to contain the species awustra-
lis, papuanus, finschi, and erassus, seems quite worthy of recognition

Macroglossus minimus var. ausfralis Peters.
Wacrogl s var., australis Peter

s 0 Fenlls.
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THE FAMILIES AND GENERA OF BATS. i
Genus TRYGENYCTERIS Lydekker.

1885, Megaloglossus PAGENsTECHER, Zool. Anzeiger, VILI, po 245, April 27,
1885, (Not Megaglossa ltondani, 1565, )

1891, Trypgenpeteris Lypekkeg, in Flower and Lydekker, Mammals living
and extinet, p. G35

1504, Megaloglossus Marscuig, Flederm. des Berliner Mus. fiir Naturk,,
P 101,

Ty pe-s pecies—Megaloglossus awvoermanni Pagenstecher.

Geographic distribution—Western Africa from Liberia to the
IKongo.

\umhm' of ;"ﬂrm.n—llw type species only has been thus far dis-
covered.

Chavacters—Like Kiodotus, but skull with oceipital region less
deflected (alveolar line projected backward, passing notieably below
middle of braincase), mandibular symphysis scarcely or not longer
than distance between onter edges of canines, incisors equally spaced,
the middle upper teeth not projecting forward, the lower with dis-
tinctly bifid erowns, and anterior upper premolar (pm ) conspic-
1|m:~h' smaller than next succeeding tooth.

Species examined —T jr,rr;fm;rfuw WOCTILANIE {]’-lgﬂnlﬂ]lvl‘}

Bemarks.—This genus is unique among the Kiodotine bats in its
perpendicular middle upper incisors and distinetly bifid lower in-
cisors. In the shortness of the mandibular svmphysis it is ap-
proached by Eonyeteris only.

Genus MELONYCTERIS Daobson.

1877, Melonyeteris Donsox, I'roe, Zool. Soc. London, p. 119, June, 1877 (see
Catal. Chiropt. Brit. Mus., p. 97). .

1875, Cheiropternges Ramsay, Proc. Linn Soc, New South Wales, 11, p. 17.
July, 1877.

1806, Melonyeteriz MarscHIE, Flederm, des Berliner Mus. fiir Naturk., p. 92,

Iy pe-species—Melonyctevis melanops Dobson.,

(feographic distribution.—Southwestern New Guinea and the Bis-
marck Archipelago.

Number of forms—One; the type species.

('harvacter—Externally like Kiodotus, except that the nostrils are
more projecting and the wing is attached to dorsum of foot shghtly
above base of third toe. (The only known species is not as small as
the species of Aiodotus, head and I:-::uh about 110 mm., and the color
of the underparts, head, and face is much darker than that of back.)

Skull not l"-m(’l"l-l“‘. different from that of A’ iodotis, ”1{}“{_?]1 laroer
and more heavily built. Teeth 34 (Plates VIL, VIII, fi fig. 4) as in

e -23.1. —23456-
Viodotus 45— 931567 Upper incisors and outer lower incisors
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as small, relatively, as in ANiodotus; inner lower incisors smaller, con-
trasting with outer teeth almost as much as in Syconyeteris, but sepa-
rated in median line by a space equal to that occupied by each pair.
Upper canines with broad, well-defined, longitudinal groove on
anterior face, bounded on each side |H a sharp I‘I{I,ﬂ;e cingulum ill
defined; no trace of secondary cusps’ Lower canine with barely
indicated furrow on outer side.  Anterior upper cheek tooth (g *)
scarcely larger than incisor, close to base of canine.  Anterior lower
premolar (pme ) considerably larger than corresponding maxillary
tooth (its diameter about twice that of ¢.), but similarly erowded
against eanine,  Middle upper premolar (pm ®) conspicuously larger
than the other cheek teeth, separated from pm * and pm * by spaces
slightly greater than length of its alveolus.  Other teeth essentially
H 5 i]l f\r.:nffufﬂ,\'_
Npecies evamined —MWelonyeteris melanops Dobson.

Genus NMESONYCTERIS Thomas,

1887, Nesanpcferis THosMas, Ann. and Mag. Nat. Iist, 5th ser., XIX, p. 147,
February, 1557
1800, Nesonpcleris "'LIA TRCHIE, Plederm. des Berliner Mus, fiir Naturk., p. 91,

Ty pe-species—Nesonycteris woodfordi Thomas,

Geographic distribution—Solomon Islands.

Number of forms—One.

(' haracters—lLike Melonycteris, but.index ﬁnger without elaw, and
lower ineisor only 1-1. (The only known species is nearly uniform
vellowish brown throughout, with no conspicuous contrasts of color.)
Dental formula:

~23.1, —=3345¢
e BT

-.9-9 1-1 3-8 9-2
i s E T PM G gy M 3

e S R O L e S i T
In form the teeth closely resemble those of Melonycteris. Lower

incisors almost in contact with canines, leaving a wide median space.
Species evamined.—Nesonycteris wood fordi Thomas.

=32,

Genus NOTOPTERIS Gray.

1859, Sotopleriz Gray, Proc. Kool Soe. Tondon, p. 36,
1878, Notopteriz Donsox, Catal. Chiropt. Brit. Mus., p. 92.
18090, Notopteris MarscHig, Flederm. des Berliner Muos. fiie Naturk., p. S8

Ty pe-species—Notopteris macdonaldii Gray.
(feographic distribution—Fiji Islands, New Hebrides, and Caro-
line Islands.
Number of forms—Only the type is now known.
(' haracters.—Dental formula:
23.1.-2845 2-2 =1 3—3 1-1
S9-T.-23450~-"1-1 I-T -8 ai1
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THE FAMILIES AND GENERA OF BATS. fi

Tuner upper incisor very minute, not penetrating the gum; outer
very small, but piercing the gum. Lower INeisors :}]'}I:Hlt s-:1‘|1-rlll to
outer upper incisor, placed close to canine, the mandible projecting
considerably in front of it. Canines strong and well developed, not
peculiar inrful'm, the upper with deep longitudinal groove on front
curface. Cheek teeth essentlly as in Melonyeteris. Skull much as
in Melonyeteris, but occiput not as strongly deflected (alveolar ITine
projected backward passes a Little below middle of brain ease). DBullwe
only a little wider than in Pleropus. Externally much like a rather
small (ynopterns, but with middle of back bare owing to attachment
of membranes along median dorvsal line (a triangular furred area
on rump), no claw on index finger, and tail so long that it reaches
to the extended heel, therefore much longer than in any other
Enown Pteropine bat. Caudal vertebra: 10,

Species ewvamined —Notopteris macdonaldii Gray.

S2ubifamily N YO DY MENIN AH.

1821. Cephalotide Gray, London Medieal Hepository. XVIL p. 209, Apreil 1,
1821 (part. probably included both N pet gurene and Dolzonie ),

1878. Ptevopodide Dopsgox, Catal. Chiropt. Brit. Mus., p. & (part; Pleropi,
part ).

1599, Meropodide MarscHIE, Flederm. des Berliner Mos, fiie Naturk,, p 1
(party.

Geographic distribution—From Celebes and Halmahera to the
Bismarck Archipelago and northern Australia.

Chavacters—Premaxillaries broadly and solidly fused anteriorly
(length of median suture almost equal to distance between eca-
nines), all their boundaries completely lost in adults: bony palate
not narrowing behind tooth rows, the width of interpterveoid fossa
(including hamulars) slightly greater than distance between pos-
terior molars; canines parallel when jaws are closed, the lower
canines in contact with each other; no lower incisors; cheek teeth
not unusually cuspidate.

Principal subdivisions.
single genus Nyetymene.

The subfamily Nyetymenine contains the

Genus NYCTYMENE Bechstein.

1800, Npetypmene BecHSTEIN, Syst. Nebers, Vierf, Thiere, 11, 615,

1810, Cephalotes Grorrroy, Ann. du Muos, d'Hist, Nat., Paris, NV, p. 104,

1811 Harpyie ILuee, Prodr. Syst. Mamm. et Avium, p. 118 (not of Ochisen-
heimer, 1810,

1837, Gelasinus TemMminex, Monogr, de Mamm., 11, p. 100,

1862, Urongeteris Gray, roe. Zool. Soe. London, p. 262 (Cynopteres albi-
venter Gray="Vespertilio cephalotes Pallag fide Dobson ).

IRT8. Harpyia Donsox, Catal, Chiropt. Brit. Mus., p. 85

1805, Uronyeteris THomas, Novitates Zoologicm, 11, p. 163, June, 1505,
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Ity Gelasinns Mavsciig, Flederm, des Berliner Mus. fiir Naturk., Jr. 81,

Isu, Bdelpgma Marscme, Flederm. des Derliner Muos. fiir Naturk., . B2
(subgeyns Cor Hacppia major Dobson ),

12, Nyetimene Taosas, Proe. Biol. Soe. Washington, XV, p. 198, October
14, 140022,

1905, Nyetymene Toomas, Proe. Zool. Soe. London (1904), p 188, April
15, 1905,

T'ype-species—Vespertilio cephalotes Tallas.

Geographic distribution—~From Celebes and Ialmahera to the
Bismarck Archipelago and northern Australia,

Number of forms—Six forms of Nyctymene are now known.

("haracters—Dental formula:

-2-1.-234
—=——1.-234

o R |

el Bt (S B | 3-3 1 -1
o

i B B _
i “‘_“.r ]_l.f,m a_ 2 in 9 _ o L2

Incisors large, completely filling space between canines. their erowns
subterete and distinetly marked off from shafts by well-developed cin-
gula; cutting edge well developed, notched near outer side. Canines
(Plates VII, VIIL, fig. 2) strong and rather short, their anterior sur-
face smoothly rounded, the lower simple, in contact just above cingu-
lum, their tips slightly diverging, the npper with well-developed see-
ondary eusp nsually present, though this oceasionally (V. robinsond)
represented by a mere thickening of the enamel. Small premolar
(pm * and pn ) well developed, its crown terete and slightly flat-
tened, the tooth just equal to eingulum of canine in height. Second
lower molar like small premolar, but erown nearly double as large
and obseurely quadrate in outline. Other cheek teeth (pm 3, pm t,
Py, pae g, wiog, and me,) essentially alike in form, those in each jaw
gradually diminishing in size from before backward, the median
eroove deep but much distorted by the large anterior eusps which
are so developed ns to obliterate most of the horizontal surface of the
crown except in the upper molar and first lower molar: inner cusp
showing a distinet tendeney to become terete, especially in pon * and
pin 5, and outer ensp, except in pm* and @', tending to be bifid.
Skull short and heavy, the distance from orbit te nares less than
lachrymal width; brain ease narrow and very little deflected, the
alveolar line projected backward, passing about through condyle:
occiput not tubular; audital bulle better developed than in Pleropus,
but less so than in Cynopterns: mandible practieally without angular
process.  Externally characterized by presence of well-developed tail,
a claw on index finger, conspicuously tubular nostrils, and attachment
of wings low on sides of body and to bases of second and third toes.

Species  examined. Nyctymene cephalotes (Pallas), V. major
(Dobson), N. albiventer (Gray), N. aello Thomas, N. robinsoni
Thomas, and V. lullule Thomas.

B —
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THE FAMILIES AND GENERA OF BATS.
Subffunily HARPYIONYCTKRIN AL

Geographic distribution—Known only from Mindoro. Philippine
Islands.

Characters—TPremaxillaries broadly and solidly fused anteriorly
(length of median suture considerably less than distance between
canines), all their boundaries completely lost in adults: bony palate
narrowing rapidly behind tooth rows: canines erossing each other at
nearly right angles when jaws are closed, the lower canines almost
in contact with each other, and lower incisors probably absent; cheek
teeth very unusually cuspidate, each molar with five or six distinet
sharply pointed cusps.

Principal subdivisions—This subfamily is represented by the genus
Harpyionycteris only.

Genus HARBPYIONYCTERIS Thomas.

106G, Horppionyeteris Toosas, Ann and Mag. Naf. Hist, Gth =er,, XVILI
[ 2438, Seplember, TSIG. :
1808, Harpyionycteris Trosmas, Trans. Zool. Soe., London, X1V, p. 8384, pl
xxx (animal) : pl xxxv (zkull and teeth).
1868, Harppionyeteris Marsciig, Flederm. des Berliner Mus fiiv Naturk.,
[ TOL
Ty pe-species—Harpyionycteris whiteheadi Thomas,
(feographic distribution—Island of Mindoro. Philippine Islands.
Number r:f fm'm N.—f}lll}' O :-'-lll.'t:it':-i 15 known.
(' haracters.—Dental formula: .

=8 - 1.-93450-.1-1/ 1-1, 1-1 38-3 2-3_
e S AT 0=0 R g e Py e T e
98 or a0,

~ Upper incisor very large, completely filling space between eanines,
their form much as in Fumops (p. 257), that 15, each with an obliquely
projecting hooked cusp and a broad posterior heel, the two cusps
in contact at middle, then diverging outward. Lower incisor a
minute spicule, probably not normally present.s Canines slanting
noticeably forward, very broad, with well developed cingulum and
large posterior secondary cusp, this in the upper canine almost
equal in diameter to main cusp, though much shorter. In the
lower canine the cingulum forms a second supplemental cusp in
front of the main shaft of the tooth. Small upper premolar well
developed, though not unusually large, with distinet anterior cusp
and narrow posterior heel. The corresponding tooth in the lower
jaw  (pm ) i= much larger, its size when viewed from the side
nearly equaling that of the first molar. In form it somewhat
resembles the eanine thongh the cingulum and secondary cusp are

@ In the type it oceurs in the right mandible only,



78 BULLETIN 57, UNITED STATES NATIONAL MUSEUM.

less developed,  Middle upper premolar (pm®) large, almost equal
to the canine, with well developed inner and posterior secondary
cusps. It is closely resembled by pm .. the main eusp of which
i5, however, more slender. The last premolar both above and below
has a distinet inner and posterior secondary cusp and a bifid main
cnsp.  First lower molar of the same type, but shorter. Second
and third molars both above and below much shorter than the
other teeth when viewed from the side, each with three outer and
three inner cusps between which extends the fairly well-defined
median groove, Skull not unlike that of Pteropus in general form,
but occipital region apparently not tubular, The deflection of the
oceiput is so slight that the alveolar line when projected baclkward
passes through base of zygoma. Externally characterized by unusu-
ally short legs, absence of tail, presence of claw on index finger, and
attachment of wings low on sides of body.
Npecies examined —Harpyionyeteris whiteheadi Thomas.

Suberder MICROCHIROPTERA.

1821, Imsectivors GraY. London Medical Repository, XV, p. 209, April, 1,
1821,

1872, Animalivers Gior, Arrangement of the Familles of Mammals, po 146
November, 1872,

1875, Microchireptera Dopsox, Ann, and Mag., Nat. Hist., 4th ser., XVI,
v 4. MNovember, 1875,

1878, Wicrochiroptera Dopsox, Catal. Chiropt. Brit. Mus., p. 2.

1800, Microchivoptera Marscure, Flederm. des Berliner Mus. fiir Naturk,

1,

Greographic distribution—The same as that of the order Chirop-
tera (p.435).

(haracters—The following characters may be enumerated in addi-
tion to those mentioned in the kev on page 43: Tragus normally
present (absent in Rhinolophide and Hipposideridae only) ; skull
with rostral portion usually specialized in form: postorbital proce-
esses usually absent or radimentary (well developed in Emballonu-
rideae) ; teeth of the insectivorous type, except in some of the Phyllos-
tomidie and in the Desmodontidae, the cheek teeth of the upper and
lower jaws very different from each other (except in the Desmodon-
tidae), the cusps of the molars when present homologous with those
of the primitive tuberculo-sectorial tooth: lower incisors often 3-3.

Number of forms—By far the greater number of known bats are
members of the suborder Microchiroptera. At least 600 forms are
now recognized,

Principal subdivisions—As might be expected from the large num-
ber of its species, the suborder Microchiroptera presents much more
diversity of structure than the Megachiroptera. The genera group
themselves naturally into 16 families,
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KEY T} TIHHE FAMILIES OF MICROCEIROMYTERA.

Premaxillarics absent . oo oo i ——— _MEeGgapERMIDE, . 101,
'remaxillaries present.,
PPremaxillaries usaally feee. always incomplete, their boundaries never
obliterated.
I'remaxillaries represented by nasal branch only, or with a very
incomplete palatal hraneh.
Postorbital processes absent ; secomnd finger with two  pha-

D R e e e e RurxoroM e, . S,
Postorbital  proceszes present; second finger withont pha-
T e e EMBALLONURIDE, . B2,

Premaxillaries represented by palatal branch only,
Toez with two phalanges each; pelvis with postacetabuolar
foramen..__._ D e e HirrosinErRing, pn 108,
Toes (except hallux) with three phalanges each; pelvis with-
ont postacetabular Toramen,
Premaxillaries bony throughont, in contact with each other
and with maxillaries ; tragus present ; fibula absent,
NYCTERIDX, L
Premaxillarvies partly cartilaginonz, free from ench other
and from maxillaries; tragus absent ; fibula present,
Hlﬂz'-:m.m'mn.-t-‘..'}r. L.
Premaxillaries always fosed with surrounding parts, complete or incom-
plete, their boundaries very early obliteraed.
Ischia fused together beneath posterior extremity of sacrum,
NOCTILIORIDE, [ 95,
Ischin not fused together beneath sacrum.
Fibula robust (its diameter usually about half that of tibia),
contributing largely to strength of short, stout lee,
Third phalanx of middle finger cartilaginous exeept at

extreme base: claws simple__________MoLossina, p. 241,
Third phalanx of middle finger bony : claws with basal
o] b ERE S S e e N e R e MYSTACOPIDE, . 2580,

Fibula very slender or rudimentary, not contributing essen-
tially to strength of long, slender lee,
Third phalanx of middle finger cartilasinons except at
extreme bnsoe,
Humerus with trochiter much longer than trochin,
projecting conspicuously beyomnd head, and forming
a complete secondary articulation with seapmla,
VESPERTILIONID.E, p. 195,
Humerus with trochiter searcely longer than trochin,
not projecting conspicuously beyond head, it artica-
lation with =ecapula frequently slight or none,
Presternum not  broadened anteriorly :  keel of
mesosternnm  very high; claw of thumb well
developed e NATALIDA, . 180,
Presternmm '§n:=ltly broadened anteriorly : keel of
mesosternum o mere ridge : claw of thimb radi-
INENEATY oo < - == PURIPTERIIVE, [, 150,
Third phalanx of middle finger bony,
Canine teeth very large, shearlike : molars enorinens=ly
reduced, without trace of crushing surfice,
DESMODONTIDA, P 176,
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Canine teeth not shearlike or specially modified @ mo-
lars well developed, with at least some trace of
crushing surface,

Toes (except hallux) with three phalanges eacl:
thumb and foot without sucking disk,
'HyLLosTOMIDE, b 116,
Toes with two phalanges each; thumb and foot
with sucking disk. 3
Tragus free; no mushroom-shaped process in
auditory meatus; second finger reduced to
an incomplete metacarpal ; sucking disks
pediclntee e THYROPTERIDE, p. 18,
Tragus adnate to ear conch; a conspicuous
mushroom-shaped process in auditory  mea-
tus ; secomd finger with well-developed meta-
earpal ; sucking disks sessile,
Myzopopipag, . 195,

Family RIHIINOPOMID.E.

1821, Vespertilionide (part; Bace 1, part) Gray., London Medical Reposi-
tory, XV, p. 200, Aprll 1, 1821,

1527, * Les Phyllostomes " LeEssoN, Man. de Mammalogie, p. 76 (part).

1831, Vespertiliones (Vespertilionidey (part; Phyllostoming, part) Boxa-
rARTE, Saggio di una distril,. metodica degli Anim. Vert.. p. 15

18385, Vespertilionide. (part ; Rhinopoming) BoXNararTte, Nuovi Annali delle
Sciense Naturali, Bologna, Anne I, Tomo 11, p. 112,

1838, Vespertifionida (pavt ; Phyllostomina, part) Gray, Mag. Zool. anad
Bot., 11, p. 456, December, 15355,

15854 [ REinolophidie] * Rhinolophidés ™ Gervaas, [Histoire Naturelle des
Mammifdéres, po 200 (part).

1565, Wegadermata Petens, Monatsher, k. preuss, Akad, Wissensch,, Berlin,
i 206 (part).

1860, Rhinoloplhide (part; Rhinopmning) Gray, Proce. Zool, Soc, London, .
81.

1872, Rhinopomatide: Dopsox, Journ., Asiat. Soc. Bengal, XLI, Pt 2. p. 221,

1875, Emballonuride: (part: Rhiropmnata) Doepsox, Ann. amd Maz., Nat
Hist.. 4th ser., X VI, p. 349, November, 1875,

1878, Emballopuride (pavt: Rbinopopate) Dopsox, Catal. Chivopt., DBrit.
Mus., p. 355

1856, Bmballopuride (pavt; Rhinopomaeta) Gie, Standand Natoral History,
Y, p. 160,

15801, Emballopueridie (part) @ Emballoresise, part, Rhinopomatine division )
Frowee and Lypsgrer, Mamnals living and extinet, p. GGG,

1802, Emballonuride (part; Rhinopomating) Wixce, Jovdfundne og nule-
vende Flagermus (Chiroptern) fra Lagoan Santa, Minas Geraes, Dira-
silien, p. 24,

(eographic distribution.
Burma and Sumatra.

(haracters—Humerus with trochiter well developed though not
as large as trochin, not articulating with scapula, neither tubercle
rising above head; epitrochlea not specially developed (about as in
Pteropidae), capitellum nearly in line with shaft; second manal digit

From Egypt through southern Asia to

SUNPEIEEEA —
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with two distinet bony phalanges; third digit with two well-de-
veloped phalanges, but no trace of third; shoulder girdle (Plate X1,
fig. 1) normal, the seventh cervieal vertebra not fused with first
dorsal; foot normal; fibula complete, threadlike; pelvis (Plate XI,
fig. 2—4) normal, the boundaries of the sacral vertebra clearly indi-
cated; skull (fig. 11) without postorbital processes; premaxillaries
separate, not fusing with surrounding parts, the nasal branch well
developed, the palatal branch much shortened, appearing as a broadly
angular thickening of lower portion of nasal branch; palate ending
posteriorly in plane of last molars; teeth of the normal insectivorous
types tragus present, simple; muzzle with distinet ridgelike dermal
outgrowth. .

Femaris—The family Rhinopomida is strikingly characterized by
the presence of two phalanges in the second finger, the small trochiter
of the humerus forming no secondary articula-
tion with the seapula, the free premaxillaries
from which the palatal branch is nearly lack-
ing, and the absence of postorbital processes.
The =trongly primitive shoulder joint, differ-
ing from that of the Megachiroptera merely in
the greater size of the humeral tuberosities, as
compared with the head of the bone, indieates
a low position for the group. This is con-
firmed by the retention of two distinet pha-
langes in the second finger, a character not
found elsewhere in the Microchiroptera, and
by the free premaxillaries closely resembling ¥ie. 1L.—Rmixoroxa Micko-
those of the Pteropidie. As these primitive :;':T:EH;”:..;'M:LHHJ:,
characters are not offset by any strong spe- %1t
clalizations it seems proper to regard this family as the lowest of the
suborder. A similar conclusion was reached by Peters, and addi-
tional evidence in its favor has been brought forward by Winge, who,
however, assigns to the group a higher rank.

Principal subdjvisions—The family Rhinopomida is represented
|I_:I|.' the 5i1|g’]l! Tenus Bl f:.l‘luif.ir;ﬂh’f_

Genus RHINOPOMA Geoffroy.

15815, Rivinopoma Grovrroy, Deser. de I"'Egvpte, 11, po 113,
1821, flipnopoma Bownier, Anal, Nat Class. Manim.., [
1854, Rhinopomus Gervars, Hist, Nat. des Mamm., P 202,

Vype-species—Rhinopoma  microphyllum Geoffroy = Vespertilio
mecrophyllum Brimnich.
(reagraphic distribution.—Same as that of the family (p. 80).

Sl A T ]
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(' havacters—Dental Tormula :

- l.===4567 ,1-1 1-1 1-1 3-3
o
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1

Upper incisors, oblique, styliform, minute, barely penetrating
the gum, the crowns scarcely differentiated from the shafts,
and hardly exceeding tips of premaxillaries. Lower incisors equal,
in contact with each other, but separated from canines by spaces
about half width of outer tooth, their crowns with distinet outer
and inner lobe and a minute, sometimes obsolete, median lobe.
Canines simple, without distinet cingulum, the upper with well-
developed anterior and posterior cutting edges. Cheek teeth normal,
without noticeable peculiarities of any kind. Upper premolar
(g ?) with small but distinet anterior outer cusp. Molars with
broad inner ledges, but no hypocone. Third upper molar with dis-
tinct metacone, mesostyle, and three commissures. Skull (fig. 11)
without postorbital processes, but with lachrymal region distinetly
swollen. Combined breadth of nasals greater than length. TPre-
maxillaries tapering upward, in contact anteriorly, but not fused.
Audital bullee large, the outline on inner side flattened, but not
emarginate. Externally characterized by the long tail, about equal
to head and body in length and far exceeding the rather narrow
interfemoral membrane. Iars rather large, extending a little be-
vond nostril when laid forward, broadly joined across forehead by
deep band of membrane; antitragus low, ill defined; tragus large,
membranaceous, not peculiar in form; keel barely indicated. Sides
of muzzle much swollen laterally, the median region occupied by a
deep, broad, longitudinal groove, which becomes almost pitlike poste-
riorly beneath ears. Nostrils opening forward by oblique slits (closed
in aleoholic specimens) on the surface of an ill-defined pad, the
upper edge of which 1s surmounted by a ridgelike, rudimentary
noseleaf. Lips neither swollen nor wrinkled.

Species evamined —Rhinopoma microphyllum ( Briinnich) and 2.
cystops Thomas.

Remarks—The species of Rhinopoma are easily recognizable by
the broad muzzle with its rudimentary, ridgelike noseleaf, very pe-
culiar nostrils, and the excessively long slender tail.

Lo

Family EMBALLONURID. 1.

1821, Vespertilionide (part; Race 1, part) Gray, London Medical Heposi-
tory, XV, p. 200, April 1, 1821.

1827. Rhinclophinag LeEssoN, Man., de Mammalogie, p. 81 (part).

1831, Vespertiliones (Vespertilionida) (part; Vespertiliowing, part) Boxa-
PARTE, Sageio di una disteib,. metodica degli Anim. Vert., p. 15

1838, Vespertilionide (part; Noctilionina, part) Gray, Mag. Zool, and Bot.,
I1, p. 4958, December, 1835,
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1855, [ Vespertilionida] “ Vespertilionidés™ (part) ; Emballonuring, part)
GErvals, Bxpid. du Comte de Castelnau, Zool., Mamn., p. G2,

1865, Hrachyura Perers, Monatsber., K. preuss, Akad., Wissensch,, Berlin, p
257 {part).

1866, Vespertilionide (part; Emballonurina and IMeliduring) Gray, Aun.
and Mag. Nat. Hist., 3d ser., XVIIL, p. 92, February, 1866

1867, Noctilionide (part; Taphozeine) Jervox, Mammals of India, p. 30,

1870, Vespertilionies (part; Noctiliones, part) FrrziNcer, Sitzungsher. K.
Akad. Wissench,, Wien. Math, Naturwiss, CL, LXI, I't. 1. p. 455,

1872, Noctilionide (part; Emballonuring) Gine, Arrangement of the Fami-
lieg of Alammals, p. 17.

1875, Embatlonuride (part ; Embellonwre and Taphozoi) Dorson, Anm. and
Mag, Nat, Hist., 4th ser., XVI, p. 349. November, 1870.

1878, Fohallonuride (part; Emballonure and Dicliduri) Dopsox, Catal.
Chiropt. Brit. Muas., . 8545

1886, Mmballonuride (part: Emballogura and Hr’rfr'lr!'m‘:'] G, Standard
Natural History, V, po 1659

1891, Bmballongride (part: Bwochallopweine, part, Fmballonurine) Frowen
amd LypErker, Mammals living and extinct, p. GOG,

1802, Emballonwride (part; Emballenwried) Wisee, Jordfundne og nule-
vende Flagermus (Chiroptera) fra Lagoa Santa, Minas Geraes, Bra-
silien, p. 24,

(Feographic distribution—Tropical portions of both hemispheres;
in the Pacific Ocean east to Samoa, but not known in Australia or
New Zealand.

' haracters—Humerus with trochiter well developed, though not as
large as trochin, not articulating with seapula, neither tubercle rising
above head;: epitrochlea not specially developed, but with distinet
spinous process (especially in Paplozous and Diclidurus), capitellum
nearly in line with shaft; second manal digit with fully developed
metacarpal, but no phalanges: third finger with two phalanges, of
which the proximal is flexed on dorsal surface of metacarpal when
at rest: shoulder girdle normal, the seventh cervical vertebra free:
foot normal; fibula complete, thread-like; tibia flattened or grooved
posteriorly ; pelvis normal, except that boundaries of sacral vertebra
are nearly or quite obliterated ; skull with well-developed postorbital
processes (in Diclidurus these are obseured by the very wide supra-
orbital ridges) ; premaxillaries represented by nasal branches only,
never fused with each other or with maxillaries; palate ending in
plane of last molars or produced somewhat behind it, in the latter
case very abruptly narrowed back of toothrows: audital bullwe
emarginate on inner side; teeth normal; tragus present, simple;
muzzle without special entaneous outgrowths.

femarks~—The members of the family Emballonuride are recog-
nizable by their normal teeth, free premaxillaries, well-developed
postorbital processes, the reduced condition of the index finger, and
the primitive structure of the shoulder joint. Externally they may
be distinguished by the combination of slender leg with reflexed
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proximal phalanx of third finger. In all the known genera the tail
perforates the interfemoral membrane and appears on its upper sur-
face distinetly back from the edge,

Next to the Rhinopomidie the Emballonurida appear to combine
the greatest number of primitive characters with the least degree of
specialization. The head of the humerus is nearly as in Rhinopoma,
As in the Rhinopomide the premaxillaries retain their Pteropine
condition of freedom; while another character pointing in the same
direction is seen in the long, curved postorbital processes. On the
other hand, the index finger has completely lost its phalanges and a
eurious specialization appears in the flexing forward of the proximal
phalanx of the third finger. The other portions of the skeleton as
well as the general external structure are neutral.

History.—This family was first recognized as a distinet group by
Gervais in 1855. It was treated by him as a tribe of the Vesper-
tilionidie under the name Emballonurina, and was composed of
Urocryptus (=Saccopteryr), Diclidurus, Emballonura, Proboscidea
(=Lhynchiscus), Centronycteris, and Furia (=Furipterus). Except
for its subordinate rank it was therefore essentially the same as the
present family Emballonuridse, the only difference being the inclusion
of the genus Furipterus, a member of the family Furipteridie. Ten
yvears later Peters enlarged the group by adding the genera Mysta-
cina (=Mystacops), representing the family Mystacopidie, and Noe-
tilio, representing the family Noctilionidie. He also discarded or
overlooked the name proposed by Gervais, and substituted the new
term Brachyura® Gray, in 1866, practieally returned to the classi-
fication of Gervais, but improved it by eliminating Furipferus. He
also separated Diclidurus as a group Diclidurina, of equal rank with
the Emballonurina, Furipterina, and his eight other subdivisions of
the family Vespertilionidie.? Fitzinger placed the group, enlarged
by the addition of Chilonyeteris, Mormoops, and Noctilio, as a sub-
family Noctiliones of the family Vespertilionidae (* Vespertiliones™) .
(Gill returned to the more natural arrangement of Peters, but used
Giray’s name Noctilionidw®  In 1875 Dobson combined the Brachy-
nra and Molossi of Peters to form the family Emballonurida.  This
strikiagly artificial assemblage has been accepted as a family by most
recent authors.  DBoth Winge ¢ and Harrison Allen,/ however, re-

a Monatzber. k. prenss, Akad. Wissensch,, Derlin, 1865, pp. 2567-258,
b Ann, nmd Mag, Nat, Hist,, 3d ser., XVII, pp. 92-093, Febrnary, 15066,
¢ Sitzungsher. k. Akad. Wissensch.,, Wien, Math, Nat. Cl, LXI, Abth. 1, pm
458510, T1H-828: LXII, Abth. 1, pp. 13-66.

d Arrangement of the Families of Mammals, p. 17, November, 1872,

¢ Jordfundne og mulevende Flagermus (Chiroptera) fra Lagon Santa, Minas
Geraes, Brasilien, po 24, 1802,

f Monograph of the Bats of North America (1808), p. 162, Marvch 14, 1804,
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moved the Molossine genera to form a subdivision of the Vesper-
tilionidae.

Principal subdivisions.—The genera of Emballonuridw as a w I.n:rh:
form a very homogeneous group, but the South American Diclidu-
rus is so different from the others that it must be regarded as forming
a distinet subfamily.

KEY TO THE SUBFAAMILIES OF EMBALLONTURIDE.

PPostorbital process slender, distinet: clavicle nol expa niled.
Emballonwrine, p. 55.
Postorbital process broad, almost obliterated by the very wide supraorbital
ridge ; elaviele greatly expanded_ e ___Diclidurine, p. 94,

Subfmily BMBALLONTTRIN L.

1866. Emballonuring, Gray, Ann, and Mag. Nat. Hist,, 3d ser., XVIL, p. 92
February, 1566,

1875, Mmballonure Dogsox, Catal. Chirvopt. Brit. Mus., p.o 355,

182G, Emballonure Gion, Standard Nat, ist., ¥V, po 1650,

Geographic distribution—Same as that of the family Embal-
lonuridae (p. 83).

(' havacters—Postorbital processes long and curved, in no way
obscured by supraorbital ridges, their length at least four times
their width: elaviele normal, its greatest width about one-sixth its
length ; tibia either subterete or with outer side flattened.

Principal subdivisions—At least eleven well-defined genera may be
recognized among the members of the subfamily Emballonurine.

KEY TO THE GENERA OF EMBALLONURINA.

Upper ineisors 2 — 2 wings without pouches___________Emballonura, p. 86
Upper incisors 1 — 1; wings with or without pouches.
Wings without pouches ;
Heavily built species with forearm usually more than 50 oo, ;
frontal region of skull conspicnously coneave___Taphozons, . 5
Lightly built species with forearm less than 50 mm, ; frontal region
of =kull not conspicuously concave,
Aunterior upper premolar (pme®) styliform; muzzle not notice-
ably proameced . ______ _____________________Coleura, p. 87.
Anterior upper premolar (poe®) lancet shaped ; muozzle notice-
Ahiprodnced o L mhynchizcus, p. S8,
Wingz with pounches :
Molars without hypocones; upper incisors abzent in adult,
Myropterpre, p. 91,
Molars with bypocones ; upper incisors present in adult.
remaxillaries rodimentary above, nmmceh exceeded by greatly
inflated anterior portion of rostram.__ Balantiopterye, po 92,
Premaxilaries well developed above, their extremities Iving
distinetly on upper surface of rostrom.
Mugzzle and anterior root of zygoma so little expanded
that tooth rows are visible from above.
Centronyeleris, p. 91,
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Muzzle and anterior root of zygoma so expanded that tooth
rows are hidden from above,
Interpteryvgold fossa broad in front, the palate with
evident median projection. - mee LRGSR
Interpterygoid fossa  strongly narrowed anteriorly,
the palate without median projection.

Upper surface of rostrum flat, with a slight me-
dian longitadinal groove ____Saecopterye, p. S0,
Upper surface of rostrum distinetly swollen, eon-

vex, without noticeable median groove.
Rostrum so much =wollen anteriorly that its
dorsal profile is nearly parallel with tooth
[ A e Peronierya. p. Do
Rostrum =o little swollen anteriorly that its
dorsal profile forms a conspicuous angle with
tonth mowee oo - - ——Peraugmuz, p. M.

Genus EMBALLONURA Temminck.
1838, Emiballonwra Temainek, Van der Hoeven's Tijdschr. Nat, Gesch. en

I'hysiol., ¥V, p. 22
1878, Emballonwra Doesox, Catal, Chiropt. Brit. Mus., p. 354,

Type-species—Emballonura monticola Temminck. The genus con-
tained four species, monticola, sawatilis, caninus, and calcaratus
( =maweimiliani), among which no type was designated. As all but
the first have received other generic names, monticola, by elimination,
beeomes the type.

(Ceographic distribution—From the Malay Peninsula and Sumatra
east to Samoa. One species oceurs in Madagasear.

Number of forms—Seven forms of Ewmballonura are currently

recognized.
( haracters—Dental formula:
—893 1. -2-4586T .2-92 k=1 1”2-2 .13—3-—-'
198 1. o456 o= =¥ sy " goamts

Upper incisors simple, small but well developed and permanent,
subequal, the inner tooth of each pair slightly the larger. Lower
ineisors small, subequal, trifid, apparently often deciduous in old
age. The first and second are in contact with each other, the
third is slighty smaller than the others and separated from the
second by a minute space and from the canine by an area equal to
the length of an incisor. Canines small, with well-developed cingu-
lum, but no posterior prolongation. Both above and below the cin-
gulum develops a distinet anterior and posterior eusp.  Small upper
premolar (pm *) a minute spicule in which no definite structure is
visible. Lower premolars (pm . and pm ;) almost exaetly resem-
bling eanine, but shorter and less slender.  Upper molars broad, the
first and second with distinet hypoeones, the third with the meta-
cone nearly as large as in the first and second, but with no trace of
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metastyle or of fourth commissure. Third lower molar smaller than
first or second, but with all the elements complete. Skull (fig. 12)
very delicate and lightly built, the rostrum about half as long as
brain case, broad and flat, with distinet though not excessive lateral
inflation and a broad median longitudinal groove. Anterior lower
border of orbit so expanded that toothrows are not visible from
above. Postorbital processes very slender, extending nearly to zy-
gomata. Basisphenoid pits broad and shallow, the median divi-
sion barely indieated by a low ridge. Audital bulla smaller than
combined area of pits, distinetly emarginate antero-internally.
Mandible with angular process bent conspicuously outward. Tibia
scarcely flattened posteriorly. Extern-
ally characterized by the slender form
and absence of both specially elongated
muzzle and deep depression hetween
eves., Like all of the Old World mem-
bers of the family, Emballonura lacks
unusual glandular development in the
wings.

a""i“(’f '!'i’-*ff‘.a"rf i i ned.—FKmball L BETT =
coudata (Peale), /. peninsularis Miller,
£ anambensis Miller, and £, nigre-
seens (Gray).

Remarks—In the presence of 2 -2y p-
per incisors, in the slight flattening of
the tibia and in the special modifica-
tions that distinguish most of the other Fa. 12—Eunatioxvna pEsissuLans
genera, Emballonura is the most primi- ;1::'1::.1;“-:""':“.,.Tmm" i
tive member of the family. Tt isalse =
the most widely distributed genus in the group, in this respect
approached by Taphozous only.

Genus COLEURA Peters.
1867, Colewrn Terers, Monatsber. k. prenss, Akad. Wissensch., Rerlin,
p. 479.
1878, Colenra Dorsox, Catal. Chiropt. Brit. Mus., p. 364,
Type-species—Emballonura afra Peters,
e i ki * . . - E a
CGeographic distribution.—Eastern Africa from Mozambique to
| 4
upper Egypt; Sevehelle Tslands.
"- umber of forms—Only two members of this genus have been de-
seribed.

("haracters—Like Emballonwra, but upper incisors only 1—1; pre-
maxillary strongly bent inward above: basisphenoid I}iit-: coalesced,
very deep posteriorly, where they are margined by a conspicuous
overhanging edge, ;

Species examined—Coleura afra ( Peters).
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Genus RHYNCHISCUS Miller.

1823, Proboscides 8pix, Simiaram et Vespertilionnm Brasil, Spee. Nov.,
p. G1. (Not Proboscidea J. G. Brogitre, 1791.)
1867, Rhynchonpeteriz Perers. Monatsher. k. preoss. Akad, Wissensel,
Berlin, p. 477, (Not REinchonyeteris Tsehadi, 184446, )
1878, Rhynehonyeleris Donsox, Catal, Chiropt. Divit, Mus., po 366
1004, Probescidea ALLexs, Bull, Amer, Mus, Nat, ITist., XX, o 8348, October 8,
1904,
1907, Rhpnehisens Micier, Proe. Biol. Soe., Washington, XX, p. 65, June 12,
1EHI7,
Ty pe-species—Proboscidea savatilis Spix="TVespertilio nuso Wied.
Geographic distribution—The mainland of tropical America.
Number of forms—Only one species of Rhyneliseus 1s now known.
(Tharacters—Dental formula:
-2 1.-2-4567 .1-1 1-1 2 -2 8—3
W E ey g Rl e ) e e
Upper incisor minute, simple, persistent, inserted in main axis of
premaxillary and at extreme tip of bone, the
teeth, therefore, converging. Lower inecisors
small, trifid, forming a continuous, shightly
concave line between canines. Canines and
lower premolars as in Kmballonura, Anterior
upper premolar (pm*) unusually large, its
crown sharply pointed and noticeably flat-
tened laterally, the outline being nearly an
isosceles triangle. First upper molar with
conspicuous antero-external ecusp separate
from small parasiyle. Hypocone of m! and
Cafeeandint) - Sn I Tl _Lli.i;[‘i]l{:l, subterete.  Third upper
avvir mare. Escoxpivo molar with well-developed metacone and
m:‘ri']“?:ﬁ:::i‘“ .ﬁ ':Jj,’!.':“ three commissures, Lower molars all alike
%2, in form, the third merely smaller than the
others, all the cusps normal. Skull (fiz. 13) with rostrum somewhat
more than half as long as brain ease, and so deep posteriorly that the
forehead forms scarcely any angle with upper surface of rostrum.
Lachrymal region slightly inflated.  Premaxillaries short, very broad
posteriorly, extending to upper surface of rostrum. Basisphenoid
pits deep, their outer border sharply defined: but on inner side they
merge into each other without dividing ridge.  Audital bulla shightly
larger than the two pits together. Mandible very abruptly bent
upward behind tooth row. Externally characterized by the greatly
elongated muzzle, and among the American genera by the absence of
wing sacs. The only known species has the forearm sprinkled with
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niinute tufts of grayish fur, a character of much use in identifyving
specimens, _
S pecies eram ined.—Rhyneliscus naso (Wied).

Genus SACCOPTERYX llliger.

1811. Saccopteryr Tivicer, Prodr. Syst. Mamm. et Avium, p. 121 (leptura).

183830, Urocryptus TeMainck, Van der Hoeven's Tijd=chr. Nat., Gzesch. en
Physiol., V, p. 31 (bilincata).,

1878, Succopterye Dopsox, Catal, Chiropt. Brit. Mus., p. 269 (part).

_T'..F;‘;H'-,'u'?.l‘f"f';f".ﬂf.r-——l T{'ﬁ'f.l'i"’.l"i" ilio fr’if.ile‘H Schreber. :

(feographic distribution—Mainland of tropieal and subtropical
America,

Number of forms—About half a dozen species of this genus have
been described,

Characters—Teeth as in Rhiynchiseus, except that pm*® 1s a
simple terete spicule, and the outer
anterior cingulum cusp of m' 1s less
developed. Skull (fiz. 14) with
broad flat rostrum considerably more
than half as long as brain case, and
so low posteriorly as to form a dis-
tinet angle with forehead. Sides of
rostrum very slightly inflated and
median groove obsolete. Lower rim
of orbit so expanded as to hide tooth
row when viewed from above. Pre-
maxillaries large, expanded poste-
riorly, and terminating on dorsal
surface of rostrum by an abruptly
truncate margin. Postorbital proc-
esses large, broad, and flat. DBrain

x e £ FiG. 14 —SACCOPTERYX BILINEATA. CAURA,
case with distinet sagittal crest. 1o cipap. No.6102 AsEr. Mus, NAT. Hist,
Basisphenoid pits large, well de- =2
fined, separated in middle by a distinet longitudinal plate. Audital
bulla not as large as area of the pits, slightly but distinetly emar-
ginate antero-internally. IExternally distinguished by the presence
of a glandular sac opening on upper surface of antebrachial mem-
brane close to forearm near elbow. The sac is conspicuous in males,
less developed in females,

Species examined —Saccopterye bilineata (Temminck), S. leptura
(Schreber), S. canescens Thomas, S. gymnura Thomas, S, centralis
Thomas,
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Genus CORMURA Peters.

1867, Cormura PeErews, Monatsber, Kk preuss. Akad,. Wissensch,, Berlin,
P 475, plate opposite p. 450,

T‘i,.fj'lrf—xpr'r'.if.w. --—;"'r'rrr'-r'uph'f'y.:: brevirostris “'rtlg'ni:l'.

Geographic distribution.—Brazil.

Number of forms—The type is the only known species,

Characters.—=kull as in Saccopterye, but rostrum shorter; depth
through lachrymal region greater; rims of orbits more widely ex-
panded, palatal emargination extending back to level of small pre-
molar; and interpterygoid fossa nearly parallel-sided, slightly con-
stricted near middle, its anterior termination broad .m{] encroached
on by evident median palatal projection. Teeth not essentially dif-
ferent from those of Saceopferye. Position of wing sac not known.

Species evamined.—The characters of Cormura are known from
Peter’s deseription and plate only.

Immf.f,;ﬂx.-—lhuugh lei:lli‘llﬂ\.’ a near ally to Srm,ripn*: ye, this
genus is readily distinguishable by the str ncture of the interpterygoid
region.

Genus PEROPTERYX Peters.

1867, Peropleryr P'evers, Monatsher, k. prenss,
Akad, Wissensch.,, Berlin, p. 472 (genus).
18785, Peropterye Dorsox, Catal. Chiropt. Brit.
Mus., p. 870 (subgenus of Saccapteryr).
1899, Peropteryr Minier, Bull, Amer. Mus
Nat. Hist.,, XII, p. 178, October 240, 1809
(genus),
Type-species—Vespertilio caninus Wied.,
(reographic distribution—Tropical main-
land of America, north to southern Mexico;
southernmost Lesser Antilles.
Number of for
ropterye are now known.

Fic. 15=—=PEROFTEEYX TRINITATIE ; - - ;
Tere. Avvrr pessie. Porr op O haracters—Like Saccopteryx but with
‘;::‘;"M’l;fr";;f;:‘" No. 7, A postrum  (fig. 15) so inflated that it is uni-

formly convex both antero-posteriorly and

laterally ; depth of rostrum anteriorly great enough to make the dor-

sal ])mﬁln nearly parallel with tooth row. Wing sac opening outward

near the anterior border of antebrachial membrane. Ears separate.

Species  exam imed —Pevopterye  ecanina  (Wied), P, Lappleri
Peters, and 2. trinitatis Miller.

: of Pe-

Genus PERONYMUS Peters.

1868, Peronpmus P'ETERS, Monatsber, k. prenss. Akad. Wissensch., Berlin,
p. 145 (subgenus of Peropterye).
?'p”n'_xjm'.f'r'.r'N_—..'r‘f'.ﬂ'rllm'rf'r_f;.f‘ J'rr'i'-'F'HJn'-“fE’J‘FF I}i‘tﬂi"s.
(Feographic distribution.—Northern South Ameriea,
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Number of forms.—The type species is the only member of the
enus now known.

Characters.—Like Peropterye, but rostrum so little inflated anteri-
orly that its dorsal profile slopes conspicuously forward toward line
of tooth row. Ears joined across forehead by a band of membrane
3 mm. high. In the only known species the wings are white from
level of elbow outward (five specimens examined).

Species examined —Peronymus lewcopterus (Peters).

Remarks.—The peculiar form of the rostrum, together with the eon-
nected ears, seem enough to give Peronymus generic rank.  Though
in exactly the same lumilml the wing sac is better developed in the
female of P eronymus than i that of Peropterye.

Genus CENTRONYCTERIS Gray.

1838, Clenironycteris Gray, Mag. Fool. and Bot., II, p. 499 (subgenus of
Probosciden ).

1867. Centronycteris Perers, Monatsher, k. prenss. Akad. Wissensch., Ber-
lin, p. 478 (genus).

1878, Centronycteris Dopson, Catal. Chirvopt. Brit. Mus.,, p. 371 (subgenus
of Naceopferyr).

Type-species—Vespertilio calcarata Wied=V. mawimilioni Fischer
(Saccopterye wiedi Palmer).

Geographic distribution—DBrazil and Peru.

Number of forms—The type is the only known species,

Characters—Similar to Saccopterye, but whole animal, ineluding
skull, more slender. Lower edge of orbit so little expanded that
tooth row is distinetly visible from above. Wing sac not known (all
the specimens thus far taken have been females), but probably situ-
ated near edge of antebrachial membrane close to shoulder,

Species evamined —Centronycteris marvimiliani (Fischer),

Genus MYROPTERYX Miller.

1906, Myropterye MiLLER, Proe. Biol. Soc. Washington, XIX, p. 59, May 1,
194045,

T'ype-species—Myropteryz pullus Miller,

Creographic distriliution—DBrazil and Duteh Guiana,

Number of forms—The type is the only member of the genus yet
known.

Characters—Externally most nearly resembling Peropter ya, with
which it agrees in position of wing saes, but mth broader head and
more widely separated ears. Skull essentially like that of Saccop-
terye, but with shorter, relatively deeper rostrum. Teeth differing
from those of all the previously known sae-winged genera in the
absence of hypocone in first and second upper molar, and in the
minute, early deciduous upper incisor.

Species examined.—MNyropterye pullus Miller,
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femarks~—While examining the bats in the Royal Museum of Nat-
ural History in Berlin T found four specimens from Surinam col-
lected by Kappler and labeled by Peters as Cormura brevivostiis.
On comparison with the original deseription and figure of this
genus,® however, striking discrepancies were at once apparent. An-
other specimen of the same animal, from Baranciva, Brazil, was
sent me by Dr. Lorenz von Liburnaun, of Vienna, with the informa-
tion that the type of Cormura, originally in the Natural History
Museum, could no longer be found. The genus Cormura therefore
rests wholly on the plate and description; and as these do not agree
with the specimens it was necessary to name the animal represented in
the museums of Vienna and Berlin, This genus is well character-
1ized by the complete absence of hypo-
cones In the upper molars and by the
great reduction of the upper incisors.
In the four adults examined the upper
incisors are absent. In an immature
individual, however, there are two
very minute teeth in each premaxil-
lary. Whether this condition is nor-
mal can only be conjectured, but
neither tooth has the appearance of a
remnant of the milk dentition, no trace
of which can be found elsewhere. In
the description of Cormura the upper
i incisors are merely said to be extremely
Fio. 16—BasaNtiorrEerx Fucara. Small, while the figure shows them of

ADULT FEMALE. MomELos, TEHUANTE- pormal size for members of the group.

PRl S e e No mention 1s made of the hypocones
of the upper molars, but these cusps are unmistakably indicated in
the plate.

Genus BALANTIOPTERYX Peters.

1867, Balantiopteryr Perers, Monatsber. k. preuss, Akad, Wissensch, Ber-
lin, p. 476 (genus).

IRT8. Balantiopteryer Dopsox, Catal, Chirept. Brit. Mus., p. 371 (subgenus
of Succoplterye).

1904, Balantiopterye Ervior, Land and Sea Mammals of Middle America
and West Indies, p. 611 (genns).

Ty pe-species—Balantiopterye plicata Peters,

(‘eographic distribution—Tropical and subtropical mainland of
Ameriea.

Number of forms—Only two species of Balantiopterye have been
described.

@ Peters, Monatsber. k. preuss. Akad, Wissensch.,, Berlin, 1867, p. 475, plate
opposite p. 480,
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(' haracters—Distinguished from the other sac-winged bats by the
great inflation of the rostrum (fig. 16), which rises :lllh*t'inl'lj.: I:II1II:']I
above the extremities of the very slender, rudimentary premaxillaries
and posteriorly forms a deep median concavity. Wing sac at middle
of antebrachial membrane, its orifice directed inward and upward,

Species  ewamined —Balantiopterye plicata Peters and B, énfusce
Thomas,

Genus TAPHOZOUS Geolfroy.

1518, Taphozous GEoFFROY, Descr. de I'Bgypte, 11, po 113 (perforatus).

1842, Saceolaimus Lessox, Nouv. Tabl. Regn. Anim., Mamo., p. 19 (pub-

: lished as a synonym of Taphozous, from Kuhl manuseript).

1875, Taphonyeteries Dopsox, Proc. Zool, Soc. London, p. 548 (subgenus for
Taphozons saceoleimus, 1. affiniz, and 7. peli).

1878, Tuaphozous Dorsox, Catal. Chirept. Brit. Mus., p 355

1878, Taphonyeteris Donsox, Catal. Chivopt. Brit. Mus., po 379 (subgenus
for Taphozons saceolaimus, T, affinis, amd 7. peli),

Type-species—Taphozus perforatus Greoflroy.

Geographic distribution—Afriea (except northwestern portion),
southern Asia, and the East Indies east to Australia, New (Guinea,
and the Philippine Islands.

Number of forms—Sixteen forms of Taphozous are now recog-
nized.

(' aracters—Dental formula:

-9-.1.-92-4567.1-1 1-1 ~9-2 8-3 .
e e VB P U e A T L e

Upper incisor in main axis of premaxillary very minute, often
absent in old individuals, its tip never attaining level of cingulum
eusp of eanine. Lower incisors large, imbricated, trifid, forming a
continnons and strongly convex row between canines.  Canines strong
and with well-developed posterior extension, especially in the max-
illary teeth. The cingulum of the upper canine develops two small
though distinet cusps, one anteriorly, the other posteriorly. In the
lower canine these are barvely indieated.  Cheek teeth showing no
special peculiarities except that the small upper premolar (pm *),
though very low, its crown scarcely or not reaching level of cingulum
of canine and large premolar, is unusually broad and is provided
with a distinet main cusp and a posterior c¢ingulum cusp, oceasion-
ally with an anterior cingulum eusp also. First and second upper
molars subquadrate in outline, the w pattern rather shallow; no
distinet hypocones, Third upper molar with only two commissures,
the tooth terminating posteriorly at the mesostyle.  The mandibular
check teeth call for no special comment. Skull (fig. 17) with
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rostral portion short ana flat, less than half the length of brain case,
conspicnously narrowed in front of lachrymal region. Interorbital
region strongly coneave.  Premaxillaries large, broadly rounded off
posteriorly, extending to upper surface of rostrum. Postorbital
process well developed, curved, terete, or slightly flattened. Ptery-
woids gradually diverging posteriorly, the hamulars nearly straight.
Basisphenoid pits large and deep, separated by a conspicuons me-
dian plate.  Audital bulle large, conspicuously emarginate on inner
side.  Mandible with notice-
able coneavity in lower outline
beneath premolars. Externally
characterized by the short,
very conical muzzle, deep hol-
low between eves, long lower
lip terminating anteriorly in
two naked areas separated by
a groove, slender foot, and sim-
ple tail, the latter perforating
interfemoral membrane.

Species caoamined —Taphoz-
ous  perforatus  Geoffroy, 1.
manritianus Geoffroy, T'. me-
linopogon Temminek, 7. wudi-
ventris Cretzschmar, 7. saceo-
ladmus Temminck.

Llemarks—Though showing
no special peculiarities of ex-
ternal form this genus is prob-
ably the most aberrant of the
Smballonurine.  High special-
ization is shown in the form of
the rostrum and anterior por-
Fri, 17.=TAPHOZGUS SACCOLATMUS, ADULT FEMALE, [i{lll llf '“1[' ]]I:!IHH[III.". “]t"

TaRUssAN BAY, SUMATRA. No 10082, w2 1it'l'|5r1"'|' !Ll'l‘l.lll'ln'i‘tl tibia. and the
high spinons process of the epitrochlea, all of which indicate aflinities
with the Diclidurinee,

Subfhonily DICLITTIELIN AH.

1866, Diclidurinag Gray. Ann. amd Mag. Nat. Hist,, 3d ser., XVII, p. 92, Feb-
ruary, 1566,

15875, Dicliduri Dopsox, Catal. Chiropt., Tirlt. Mus, p. 355,

1886, Dicliduri Gion, Standard Nat. Hist, V, p. 168,

(reographic distribution—Tropical Ameriea.
(" haracters—Skull (fig. 18) with postorbital processes short and
straight, searcely more than the projecting median angle of the very
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wide supraorbital ridge: clavicle greatly expanded, its width just
below middle more than one-third of its length;: tibia (Plate XTI,
figs. 1. 2). with a longitudinal groove, so deep that the bone has the
appearance of a hollow eylinder slit along the outer side.

Principal subdivisions—The subfamily contains the one genus

Dviclidurus.
Genus DICLIDURUS Wied.

15140, Tricliduras Wien, I=is, po 16240,
1878, Dieliduras Dopsox, Catal, Chiropt. Brit. Muos., po 301,
Ty pe-species—Dicliduwrus albus Wied.
(reographic distribution—Same as that of subfamily.
Number of forms~—Three species are currently recognized.
Characters—The characters of the genus Diclidurus are the same
as those of the subfamily. The following may be added: Dental
o e e A g L (R B 2-2. 8-8
123.1,-2-4567 3-8 “1-D/™M o ™ g_g=°=
Wing without sac. Tail curved upward and forward, its tip pene-
trating uropatagium and associated with
structures in the membrane which appear
to be glandular. In the three known spe-
cies the color is white.
Npecies eramined —Diclidurus seutatus
Peters and /2. virgo Thomas.

formula :

Family NOCTILIONID.E.

1521, Noctiliomide Gray, London Medicnl Ite-
pository, XV, p. 209 (part), April 1,
1=21.

1827, Noctifioning Lessox, Man, de M-
malogie, p. 99 (part).

1851, Vespertiliones (Vespertilionidie) (part :
Noctilionina, part) Boxararre, Sageio di

una distrib,. metodica degli Anim, Vert,, ¥ % 18—DICLIDURUS ViRGO. CHAM-
D 14 PERICO, GUATEMALA, No. 120577,

1588, Vespertilionide  (part:  Nocbiliowine,
part) Boxararte, Nuovi Annali delle Sclenze Naturali, Bologna, Anno
[, Tomo LI, p. 112,

1838, Vespertilionida: (part: Noctilioning, part) Gray. Mag Yool and Bot.,
LT, pr. 495, December, 1505,

1555, | Vespertitionida] * Vespertilionidés ™ (purt: Noctilioning) GERvAis.
Expéd. dn Comte de Castelnau, Zool.. Mamm., p. 52.

1865. Brachyura Prrers, Monatsber. k. preuss. Akad. Wissensch., Berlin,
™ 257 (part).

1866. Noctilionide (part: Noctilionina) Grav, Ann. aml Mag. Nat Iist..
il ser,, XVIL, p. 92, February, 18066,

ISTO. Vespertiliones (part:; Noctiliones, part) Frrzixcer Sitz-her. kals.
Akad. Wissenseh,, Wien, Math. Naturwissensceh,. Classe, LXI, Abth.
I, p. 457.
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IST2. Noctilionida (part ; Nectilionine) Ginn, Areangement of the Families
of Mammals, p. 17.

1875, Kmballowuridae:  (part:; Kwmballonerine, part, Noctilinnes) Dopsox,
Ann, and Mag, Nat. Hist, XVI, p. 349, November, 1875,

ISTS, Emballonuride  (part; Emballonurine, part, Noctiliones) Donsoxs,
Catal. Chiropt. Brit, Mus., p. 353.

IS8G. Nectilionide G, Btandard Natureal History, ¥, p. 171

1889, Brachpuride AMeaiixnoe, Actns de la Acad. Nae. de Clencas de Ia Iteg.
Argentina en Cordoba, VI po 350,

IS, Emballonuride  (part; Fmballonurine, part, Noctilionine division)
Frower and Lyoekxer, Mammals Living and Extinet, p. G66,

IS2. Phyllostomatide  (part; Mormopini, part) Wisee, Jordfundne og
mulevende Flagermus (Chiroptera) fra Lagoa Sanin, Minas Geraes,
Brasilien, p. 24.

(reographic distribution—Tropical Ameriea, north to Cuba and
southern Mexico.

Characters—Humerns with trochiter much smaller than trochin,
its articulation with scapula slight and indefinite, by an ill-defined
surface less than one-third as large as glenoid fossa, the two tubercles
rising barely to level of head, epitrochlea well developed, with dis-
tinct spinous process, capitellum slightly out of line with shaft;
second manal digit with metacarpal as long as that of third, its
single phalanx very short and rudimentary; third finger with two
phalanges, the terminal of which, as well as that of fourth digit. lies
folded beneath first when wing is at rest; shoulder girdle normal,
the keel on the mesosternum (Plate XTI1, fig. 2), slightly developed,
seventh cervieal vertebra not fused with first dorsal; foot normal,
but with enormously developed bony ealear, supported by greatly
enlarged, distally expanded, and flattened ealcaneum (Plate XITITI,
fig. 1) fibula thread-like, extending to head of tibia, but cartilagi-
nous at its upper extremity ; pelvis (Plate XIII, figs. 3-6), abnormal,
the ischia fused together and with under side of laterally-compressed,
urostyle-like saerum, a symphysis pubis also present in males: skull
without distinet postorbital processes; premaxillaries represented by
both nasal and palatal branches, fused in adult with each other and
with maxillaries, the nasal branches unusually long and well devel-
oped, the palatal branches short and searcely visible from below,
though easily distinguishable in young skulls on floor of nares; pal-
ate completely closed anteriorly ; teeth normal; ears separate; muzzle
without leaf-like outgrowths; orifice of mouth transverse, not extend-
ing behind canines, the very full lips forming distinet cheel pouches.

History.—The history of the family Noctilionidae - is sufliciently
indicated by the synonymy on page 95. From this it will be seen that
the group was originally associated with the Vespertilionida, but
that. by most recent authors, it has been placed in the Emballonurida.
In 1886 Gill recognized it as a distinet family.  Winge in 1892 united
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it with the Chilonveterinae (* Mormopini *) as a section of the Phyl-
lostomidae,

Remarks.—That this greup should be regarded as a distinet family
i« sufficiently indieated by the peculiarities of the wing, shoulder
joint, skull, and pelvis. Tts relationships, however, are less clear.
The large trochin and small trochiter with its slight articulation with
the seapula indicate a low position near the Rhinopomidie and Em-
ballonuridwe, while the strueture of the premaxillaries, though
obscured by the early fusion of the elements of the rostrum, is not
very different from that found in Rhinopoma. It seems probable,
therefore, that the three families originated somewhat closely together
among the more primitive of the Microchiroptera, though each
throughout its subsequent development has followed a different path.

Principal subdivisions—Two genera may be distinguished among
the species of Noctilionidae,

KEY TO THE GENERA OF NOCTILIMNLID.

Length of tibia and foot together more than half * total length ;" upper
molars separated postero-internally by wide spaces ; commissare of
hypocone in omt and m* obsolete_ Ry T3] 14 B T

Length of tibin and foot fogether less than hall * total length:;” upper
molars separiated postero-internally by narrow spaces; commizsure of
hypocone in w* and m = well developedo o ____ Lririas, p, 09,

Genus NOCTILIO Linnssus.

1TT6. Noclilio Lannaus, Syst, Nat, 1, 12th ed., . 88

1808, Noctileo Tiepevaxx, Zoologie, 1. p.o 536 ( Nachtliwe, V[espertilin] lep-
orinus Linnmus).

1521, Celene Leacn, Trans., Linn. Soe. London, XITL (w69 (brooksoang=
leporinusg).

1878, Noctilio Dossox, Catal, Chivopt., Tireit, Mus., p. 393 (part).

j""i‘;‘,rnux;wr-.fr*.*r.— Viespertilio e porinns Linneus,

(reagraphic distribution—Tropieal America north to Cuba and
sonthern Mexico.

Nuwher of forms—Two forms, leporinus and mastives, the status
of which is not elearly understood, are now nsually recognized.

O haracters.—Dental formula:

- 93. 1. - -
4

l --. 1. -2 -

T o e
7 ¢ i l..f T 1._‘;.'}.”.3‘“ o’ 3 _n et

Upper incisors very unequal, closely crowded at middle of space
between eanines: the inner about twice as high as long, subterete, but
with noticeable posterior heel, their shafts curving ontward distally,

20T35—No. HT—07T M—T
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strongly in contact at about middle; the outer placed somewhat
behind inner, beyond the well-developed cingulum of which they
scarcely extend, their terete crowns with small inner cusp: lower
incisors closely crowded between canines, the erown larger than high
and abont as broad as long, narrowed posteriorly, the upper surface
with distinet concavity, and dull cutting edge distinetly, though not
deeply, bilobed. Upper canines high and short, with distinet, though
not unusually developed, very oblique cingulum, but no secondary
cusps, the inner surface slightly coneave, with median ridge, the

"

outer surface uniformly convex: lower canines not peculiar except
for a slight twist in the shaft at about middle. Check teetli both
above and below essentially normal, except that the main cusps of the
upper molars are placed unusnally far inward and the mandibular
molars project very noticeably bevond outer edge of jaw. Upper
premolar nearly parallel sided, its erown more than twice as broad as
long, its two eusps well developed and strongly resembling a pro-
tocone and paracone. Lower premolars showing no special peculiar-
ities, the posterior (pm ,) almost in contact with canine, the anterior
much erowded inward. First and second upper molars subequal, the
four cusps, three styles, and the commissures all well developed;
hypocone very distinet, terete, but with searcely a trace of commissure.
Posterior surface of each tooth strongly concave, =o that the three
molars are separated by very noticeable spaces. Third upper molar
with about half the crown area of second, its three cones, two styles,
and three commissures well developed. Lower molars with all the
normal elements distinet.  Form of skull highly characteristic; brain
case deep, short oval in outline, with very prominently flaring, shelf-
like mastoid region and distinet sagittal erest. This divides ante-
riorly into two rather high ridges extending out nearly perpendicu-
larly and strongly downward over broadly terete interorbital region.
Rostrum about half as long as brainease, highly arched, the nares
almost tubular and opening directly forward except for a shght
posterior emargination. Palate distinetly concave laterally, almost
flat antero-posteriorly ; behind tooth rows it narrows very gradually,
much as in the Pteropide.  Audital bulle small, but covering about
half surface of cochlew. Ears separate, zlender and pointed, with
well-developed tragus. Muzzle pointed, the nostril pad strongly
projecting, but nostrils not tubular.  Lips very full.  Chin with well-
developed eross ridges.  Tibia and foot together equaling about 60
per cent of total length. Tail well developed, considerably more than
half as long as femur, extending about to middle of interfemoral
membrane.

Species caamined —Noctilio leporinus (Linnweus), including both

“Aeporinus 7 and * mastivus,”
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Remarks.—Except from the next genus m.-i"-'hu Is 50 readily dis-
tinguishable that it requires no special comparison with any known
group of bats. Externally it is perhaps most easily recognized by
the excessively long legs and large feet, heavy, bony ealear, and long
terminal phalanx of third finger, flexed under metacarpal; but its
strongly wrinkled lips, sharp muzzle, and pointed, erect ears are
also highly characteristic. In most of its peculiarities, undoubtedly
to a considerable degree corvelated with its largely fish-eating habits,
Noctilio is the more specialized of the two genera comprised in the
family.

Genus DIRIAS Miller.

1878, Nootilio Donsox, Catal. Chivopt. Breit, Mos, po 298 (parct).
19904, Dririas Micier, Proce. Biol. Soc. Washington, X1IX, p. 84 June 4, 1006
(alhiventer).

T'ype-species—Noctilio albiventer Spix.

Greographic distribution—Warmer parts of South Ameriea.

Number of forms—Dirias albiventer (Spix) and 12, zapare (Ca-
brera).

Characters—Like Noctilio externally but with less elongated leg
and foot, the length of tibia and foot together scarcely exceeding
40 per cent of the “ total length.” Skull as in Nectilio. Teeth as in
Naoctilio except that the first and second upper molars are very
slightly emarginate posteriorly, so that the spaces between the teeth
are searcely noticeable; hypocone relatively largely than in Nectilio
and connected by a high, conspicuons commissure, with the commis-
sure extending from protocone to metacone.

ﬁ'f.l‘e‘?f‘.:rf-": examined —Divias albiventer :Hpix},

Family NYCTERID.1.

1821, Vespertilionide (part: Race 1, part) Gray, London Medical Reposi-
tory, XV, p. 204, April 1. 1821.

1827, Rhinolophing Lessox, Man. de Mammalogie, p. 81 (part).

1831, Vespertiliones (Vespertilionidey  (part; Phpliostoming, part) Boxa-
rapTe, Sagglo di una disteib. metodica degli Anim, Vert.. po 15

1838, Vesperfilionida (part; Rhinelophing, part) BoxarapTe, Nuovi Annali
delle Scienze Naturall, Bologna, Auno I, Tomo II, p. 112

1838, Vespertilionide (part: Vespertilioning, part) Geay, Mag Yool sl
Bot., 11, p. 494, December, 1858,

1854. [Rhinolophide:] * Rhinolophldés ™ Gervars, Hist, Nat des Mamni-
féres, p. 200 (part).

1855, Npelering Vax per Hoeves, Handb., der Dierkunde, 20 ed., 11, p 1028
(paart ).

1565, Megadermata Perers, Monatsher, k. preuss, Akad., Wissenscl., Berlin,
. 206G (part).

1866, Rhinolophide (part; Nyeterinag) Gray, Proe, Zool, Soc, London, . K3

1872, Megadermide Giie, Arrangement of the Families of Mammals, p. 17
(part).
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IST5. Npeterida (part; Nyeterine) Donsox, Ann. and Mag., Nat. Hist., 4th
ger, XYL p 8348, November, 1875,

ISTS. Npeteride (part, Ngeterine ) Dossox, Catal. Chiropt. Brit, Mus., p. 161,

1886, Megadermide (part, Ngeferine) G, Standard Nataral History, V,
. 1.

1891, Nyeteride Frower and Lypegker, Mammals Living and Extinet, p, 658
(paarth.

1802, Rhinolophide (part; Wegaderialing part, Npcterides) Wince, Jord-
fundne og nulevende Flagermus (Chiroptera) fra Lagoa Santa, Minas
Geraes, Brasilien, p. 24,

Geographic  distribution—Africa, except northwestern portion
also the Malay Peninsula, Java, and Timor.

' haracters—Humerus with trochiter small, about equal to trochin,
not articulating with seapula, the two tubercles rising very slightly
above head; epitrochlea very large,
with conspicuous styloid process, capi-
tellum ecarried outward bevond line of
shaft; second manal digit consisting
of well-developed metacarpal only:
third finger with two phalanges:
shoulder girdle normal except that
seventh cervical vertebra is fused with
dorsal, and keel of sternum is unusually
well developed, forming most of meso-
sternum, longitudinal portion of pre-
sternum 15 somewhat broadened, and
first rib is noticeably strengthened:
fibula absent: pelvis normal exeept

that as a whole it 15 unusually short
Fl:l:i.19.—:\"\'”[‘;&[5.1.I|}'J|..‘-'H‘..'LI, ..‘:I-Z.'III'!HH:-'H and broad. ischia wide El|Jill‘l ]lll':"-ll'l‘i-
RIVER, JOHORE, Noo 11808, = 1}, 5 : 2

orly: skull (fig. 19) with postorbital
processes present but obscured by the very broad supraorbital ridges;
interorbital region deeply concave; premaxillaries represented by
palatal branches only, these bony throughout and completely filling
space between maxillaries: teeth normal: tragus present, simple:
muzzle with eutaneous outgrowths margining a deep longitudinal
Froove,

History.—Though variously associated by the earlier authors with
the Vespertilionida, Phyllostomidie, or Rhinolophidea this family
was placed with the Megadermidie by Peters as long ago as 1865.
Since then it has remained in this position, the two groups being
regarded as sections of a family Megadermidae or Nyeterida.
Though undoubtedly this association is natural the peculiarities of
the two seem great enough to warrant their recognition of separate
families.

Remarks.—The Nyeteridae are at once recognizable by their long
tails included to the tip in membrane, large ears with well developed
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tragi, and the deep frontal grove, margined by leaf-like outgrowth.
Other diagnostic characters are the absence of the fibula, the well-
developed palatal branches of the premaxillaries, and the peculiar
structure of the frontal region of the skull.
Principal subdivisions.—The family Nycteride contains the single
cenus N yoteris,
Genus NYCTERIS Geoflroy.

17095, Nucteriz Georrroy and Covier, Magazin Encyclopédique, 17 annde,
I1, p. 186G (nomen wudun ).
18088, Npeteris Georrroy, Cat. Mamm. Mus, National Hist. Nat., p. G4,
1808, Nicteriz DessaresTt, Nonv. Dict. d'Hist. Nat.,, XV, p. H01.
1813, Npcterns G, FiscHer, Zoognosia, 3d ed., I, p 18
1848, Petalie Gray, Mag Zool, and Bot, LI, p.o 494, (javanicd.)
1866, Npeterops Gray, Proe. Zool, Soe. London, p. S5, i prilosa=Hhispida, )
1866, Pelatin Gray. roc. Zool. Soc. London, p. 85, (jevanica.)
1878, Npcleriz Dorsox, Catal. Chivopt. Brit. Mus., p. 161,
Tiﬂ,l'!.lf'-xj!r"'f';!'.'i.—]:"-\}HFI‘!‘;F;” };;H!};l’j"f—"‘f HI'III"{"III'I'.
Geographic distribution—Africa, except northwestern portion;
also the Malay Peninsula, Java, and Timor.
Number of forms—About a dozen forms of Nyeteris are known,
all but one of them African.
(' haracters—The essential characters of the genus are the same as
those of the family. In addition may be mentioned : Dental formula,
-23. 1. ———-4567 ,2-2 1-1 1-1 3 =&
180 1. =2-450c 0= 1 PMa=g ™ goa— 94

upper ineisors trifid, almost exaetly resembling the lower both in
size and form; outer lower incisor with crown not quite as large and
distinetly trifid as in the two others: other teeth showing no special
peculiarities, m ' and m * with large postero-internal heel, but no
hypocone, m * with metacone, mesostyle, and three commissures; pm |
very small, almost concealed by pme , and m .

Species ewamined.—Nyeteris wthiopica Dobson, V. capensis Smith,
N. fuliginosa Peters, N. grandis Peters, N. hispida (Schreber), V.
javanica Geoflroy, V. luteola Thomas, N. thebivea Geotfroy,

Family MEGADERMID.E.

1821. Vespertilionide (part; Race 1, part) Gray, London Medieal Reposi-
tory, XV, p. 208, April 1, 1821,

ISZT. Khinolophine, Lessox, Man, de Mammalogie, p. 81 (part).

1831, Vespertiliones (Vespertilionide') (part: Phpllostoming, part) Boxa-
rante, Saggio di una distrib. methodiea degli Anim. Vert., p. 15,

1858, Vespertilionide (part; Rhinolophina, part) BoxararTeE. Nuovi Annali
delle Scienze Naturall, Bologna, Anno I, Tomo 11, p. 112,

1838, Vespertilionida  (parvt: Phyllostomina, part) Gravy, Mar. Zool. and
Bot., 11, p. 486, December, 1528,

1854, [ Rhinolophide] * Rhinolophidés ™ Gervars, Hist. Nat. des Mammi-
féres, p. 200 {part).

1864, MWegadermatide H. Aviex, Monogr, Batz N. Amer., 1 (part; Wacro-
tug=0topterus, and Hegaderma, are the only renera mentioned ),
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1865, Megadermate Perers, Monatsber, k. preuss, Akad. Wissensel,, Berlin,
P 256 (part),

1866, Rhinolophide: (part; Megadernina) Gray, Proc. Zool. Soc., London,

ISTZ, Megadermide Giir, Arrangement of the Families of Mammals, p. 17
(part).

18750, Npcteridae (part; Megadersmine) Donsox, Ann. and Mag, Nat. Hist.,
4th ser., XVI, p. 348,

IS8, Nyeteride (part; Megadermine) Donsox, Catal. Chiropt. Brit. Mus..
P 15

1886, Wegadermide Gio, Standard Nataral History, V, p. 164 (paret).

1881, Nyetevide Frowee and Lypekkek, Mammalz living and extinet, p, 658

{pare).

1592, Rhbinolophide  (part; Megadermating, part, Megadermata) WINGE.
Jordfundne og nulevende Flagermus (Chiroptera) fra Lagoa Santa,
Minas Geraes, Brazilien, p. 24,

1907, Megadermatidoe Axpersex and WrovenTox, Ann. Mag, Nat. Hist., Tth
servies, XIX, p. 129, February, 1907.

Geograplic  distribution—Tropical Africa, southern Asia, the
Malay region to the Philippine Islands, Australia.

('havacters—ITumerns and shoulder joint as in the Nyeteride:
second finger with one phalanx; third with two: shoulder girdle
abnormal in the great widening of anterior portion of presternum
(ereatest width nearly four times length) and in the fusion of this
widened portion, together with the first rib, first dorsal, and seventh
cervical vertebree. into a solid ring of bone; keel of sternum only
moderately developed; fibula threadlike, less than half as long as
tibia ; pelvis normal, the ischia free posteriorly ; skull with postorbital
processes short or practically absent, usually obscured by wide supra-
orbital ridges; premaxillaries absent; upper canines projecting no-
ticeably forward, the shaft with a large secondary cusp: tragus pres-
ent, bifid ; muzzle with conspicnons leaflike cutaneons outgrowths.

History—The history of this family is the same as that of the
Nyeterida,

Remarks—Although undoubtedly a near ally of the Nyecteridwm,
this group appears to be well characterized as a family. Tt closely
resembles the Nyeteridae in the form of the humerus and structure
of the shoulder joint. and nsually though not invariably in the form
of the skull. It differs from the related family in the presence of
the fibula, the bifid tragus, long, erect noseleaf, rudimentary carti-
laginous condition of the premaxillaries and consequent absence of
the upper incisors, projection forward and bicuspidate structure of
the upper canines, fused presternum and first sternal rib, and pres-
ence of well-developed phalanx in second finger. Externally the
members of the group may be recognized by their very short tails,
large ears with bifid tragi, and long, erect noseleaves.

Principal subdivisions—Five genera are currently recognized.
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KEY TO THE GENERA OF M EGADERMIILE,

Upper premolars 2 -2 interorbital region not conspicnously concave,

Lachrymal witlth mueh less than distance Cfrom orbit to canine,
Megadern, p. 10,

Lachrymal width greater than distance from orbit {o eanine,
Lopraderne, . 104

Upper premolars 1-13 interorbita! vegion consplenonsly concave,
Rudimentary premaxillaries rather distinet, projecting Bevomd line of
canines: width of frontal expansion much less than dlistames e
tween onter =ides of toothrows. _Macraderma, p. 1085,
Rudimentary premaxillarvies practically absent; width of frontal ex-

pansion about equal to distance between outer gides of toothrows,

Upper molars with W pattern distinet_ ... Liovia, p. 100,
Upper molars with W pattern distorted by reduction of the meso-
BEVIBE - oo e e e O RO ETIG, D T

Genus MEGADERMA Geolfroy.

1810, Megaderma Georrroy, Ann. Mus. Iist. Nat., Paris, XV, p. 197,
1866, Spasma Gray, Proe. Zool. Soe. London, p. 8.
1878, Megadermae Dopsox, Catal. Chiropt. Brit. Mus, po 154 (part, sub-
FeNs ).
1907. Megadermu AxpERses and Wrovemnton, Ann, Mag, Nat. Hist, Tth
series, XIX, p. 130, February, 1907 {genus).

Ty pe-species—Vespertilio spasma Linnweus.
From India, Cevlon, and the Malay
Peninsula to Sumatra, Borneo, and the Philippine Islands,

Number of forms—Four forms are recognized by Andersen and
Wronghton.

("havacters.—Dental formula :

ﬁ'r*ugn{:uf:.;r- ilistribndion.,

i

-—=-=1.-2-4567 ,0-0
12-.1.-2-4567 "2-2

Lower incisors large. indistinetly trifid. forming a continuous,
shightly convex row between canines, the inner tooth smaller than
outer. Canines large, with well-developed eingula, the lower with-
out secondary cusps, the upper with a minute anterior cingulum
cusp and a large posterior cusp at base of shaft. Anterior upper
premolar minute, on inner side of toothrow in angle between canine
and large premolar. First and second upper molars with three
main ensps rather close together, particularly in = ', and mesostyle
so reduced that the W pattern is considerably distorted by the partial
obliteration of the median commissures. Postero-internal heel well
developed but without trace of hypocone. Third upper molar with
four cusps and two commissures. Lower molars with cusps near
together and those on inner side vedueced in size, partienlarly the
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entoconid, which is practically absent from m ,. Skull (fig. 20)
with rostrum slightly less than half as long as brainease, slender.
slightly concave above, without supraorbital ridges or special widen-
g in interorbital or lachrymal regions, the postorbital processes
redunced to the merest trace.  Basisphenoid pits shallow but distinet.
partly overhung by the concave-spatulate hamulars.  Audital bullge
small, their greatest diameter less than width of space between then..
Sagittal erest low and indistinet, bifurcating anteriorly into two lines
terminating in the rudimentary postorbital ]H'Ul'i*H.H'i'.‘-'.‘

Species evamined —M egaderma carimate Miller, M. spasma (Lan-
nwus ), and M. frifolivm Geoffroy.

Kemarks—The renns .-]'fr*ﬂml"r*r?.u-fr 1S I‘l*l'u;.{lli?..{’l] alnnge its allies ]1_‘I.'
the nearly unmodified vrostrum and
lachrymal region, and by the notice-
ably coneave hamular processes,

Genus LYRODERMA Peters,

15347, Fucheira HHooggon, Journ, Asi-
atiec Soe. Bengal, XVI. p. 81
(seliztocea=—Iyra) ; not Fucleira
WesTwoon, Trans. Entom. Sodc
London, T, 153G, p. 44,

1872, Lyroderma Peters, Monatsber,
k. preuzz, Akmd, Wissenscl., Ber-
lin, p. 195 (subgenus of Wega-
fferia .,

1907, Hucheire A XDERSEX  amd
WrorerTor, Ann. Mag., Nat.
Hiat., Tth series, XIX, p. 134,
February, 1907 (=enus),

'y pe-specics.—MNegaderma 1y ra
Greoflroy.
(reographic  distribution—Penin-

Fi. 20.—Meaaperva  seasma.  Taswsowa  sula of India, Ceylon, and southern

SIkA Karp, Jonore, No, 112758, if. China.

Number of forms—Three forms are recognized by Andersen and
Wroughton.

Characters—Similar to Megaderma, but skull with noticeably
widened frontal region, and distinet supraorbital ridges which show
evident traces of incipient postorbital processes. Dase of brain case
noticeably elongated, the basisphenoid pits obsolete ; hamulars small,
the pterveoid searcely coneave between the process and basisphenoid
pit. Teeth slightly more aberrant than those of Wegaderma, the
principal triangle in the upper molars more reduced relatively to area
of crown, the posterior border of crown more emarginate.

Species ewvamined.—1 have seen all the recognized forms of this
Zenis.
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Genus MACRODERMA Miller.

1906, Maeroderma Micier, Proe. Biol, Soc, Washington, XIX, po S84, June 4,
1EMMG,

1907, Macroderma Axpersex amd WreovaHToN, Ann. Mag. Nat. Hist., Tth
series, XIX, p. 137, February, 1T,

I'y pe-species—Megaderma gigas Dobson.

Gleographic distribution—Australia (Queensland).

Number of forms—The type species is the only form of Macio-
derma yvet known.

("havacters—General form of skull mueh as in Lyrodernia, but
vostorbital and antorbital processes more prominent, hamular region
deeply concave internally as in Wegaderma, and interpterygoid space
extending forward to level of posterior border of second molar,
Teeth more extremely modified than those of Lyroderma. The very
small paracone and well-developed metacone separated from outer
border of molars by a conspicuons nearly horizontal area. Small
upper premolar absent.

Npecies examined —Macroderma  gigas Dobson  (specimen  from
from Central Australia, No. 92, 5, 20, 2, Brit. Mus., and photograph
of skull of type, kindly furnished by Professor Ehlers).

Remarks—MWacroderma represents the extreme phase of the pecul-
iar tendency of molar development characteristic of the group.

Genus LAVIA Gray.

1838, Larvia Gray, Mag Zool. and Bot., 1T, p 4090,

15465, Livie Acassiz, Nomenclator Zoologicns, Addenda, p. 6.

1878, Lavie Dopsox, Catal. Chivopt. Brit. Mus., p. 155 (snbgenus of Mega-
derne ).

1905, Lavie MitLer, 'roc. Blol. Soe. Washington, XVIII, p. 227, December
0, 1% (genus).

1007, Lavia Axpersex and WroveHToN, Ann, Mag. Nat. Hist., Tth series,
XIX, . 138, February, 1907.

Ty pe-species—Megaderma frons Geoflroy.

Geographic distribution.—Tropieal Afriea.

Number of forms.—The genus is represented by two forms,

Characters—Like Megaderma, but lacking the minute upper pre-
molar (pm*) frontal region of skull widely expanded and with con-
spicuous postorbital processes: basisphenoid pits obsolete; upper mo-
lars with well-developed mesostyles and normal W pattern: lower
molars with outer and inner cusps not unusually close together,
those on lingual side well developed, though m , is without distinet
entoconid.

Species ewamined.—Lavia frons (Geoftroy) and Lavia rew ( Miller),



106 BULLETIN 57, UNITED STATES NATIONAL MUSEUM.

Genus CARDIODERMA Peters.

1875, Cardicderime Perers, Monatsher, k. prenss. Akad, Wissenseh., Berlin,
. =S (subzenus of Wegaderna ).
1878, Cardioderma Dopsox, Catal. Chiropt. Brit. Mus., p. 155 (subgenus of
Megaderma ),
1007, Cardioderntg AxpersEx and Wrovanron, Ann. Mag. Nat. Hist, 7th
ser., XI1X, p. 140, February, 19407.
Ly pe-species—Meguderma cor Peters,
Geographic distribution.—Eastern Africa,
Number of forms—The Ly pe 15 the only :-i|n:r*il':-'. of Cardioderma at
lﬂ'l‘.’Hl‘lll- I{II('I“'IL
haracters.

Skull essentially as in Lavia, but with frontal eon-
cavity longer and considerably deeper; anterior palatal emargina-
tion longer and narrower. Teeth differing from those of Lavia and
resembling those of Wegaderma in the crowding of the main cusps
both above and below, the reduction of the mesostyle in m ' and m *
and consequent distorting of the W pattern, and in the reduction of
the posterior segment of the lower molars, this character being even
more noticeable than in M egaderma.

_ Species examined —Cardioderma cor (Peters).

Family RHINOLOPHIID.E.

1821, Vespertilionide (part; Race 1, part) Gray, London Medical Reposi-
tory, XV, p. 200, April 1, 1821.

1827, Rhinolophing Lessox, AMan, de Mammalogie, p, 81 (part).

1831, Vespertiliones ( Vespertilionide part: Rhinolophing, part) BoNA-

| PARTE, SBagzio di una distrib. metodica degli Anim. Vert., p. 16

1885, Vespertilionidae (part: Rhinclophina, part) BoxararTE, Nuovi Annali
delle Scienze Naturali, Bologna, Anno 1, ’I‘_mlm IL, p. 112

1838, Vespertitionidae (part: Rbinclophina, part) Gray, Mag Zool. and
Bot., I1, v 491, December, 1838,

1854, [ Rbinolophide] * Rhineolophidés ™ Gervars, Histoire Naturelle des
Mammiféres, p. 200 (part).

1805, Rhinolophi PETERs, Monatsber, k. preuss. Akad. Wissensch., Berlin,
. 254 (part).

18605, Rhinolophide (part; Rhivnolophine) Gray, Proe, Zool, Soc, London,
. 51,

1872, Rhinolophidie Girn, Arrangement of the Families of Mammals; po 17
(part).

1875, Rhinolophide (part; Rbinoloplhine) TrosBsox, Ann. amd Mag, Nat.
Hist., 4th ser., X VI, p. 8458, November, 1875,

1878, Rhinclophide (part: Rhinolophinge) Dopsox, Catal. Chiropt. Brit.
Mus., p. 106,

1886, Rhinolophide (parvt: Riinclophine) Givn, Standard Natoral History,
V. b 164

1801, RhEinolophide (part:; Rhisclophinge) Frower and Lypeker, Mam-
mals living and extinet, p. GHG.

18092, Rhinolophide (part; Rhinolophini part: Rhinolophi) Wixee, Jord-
fundne oz mulevende NMagermus (Chiroptera) fra Lagoa Santa, Minas
(GGeraes, Brasilien, p 24,
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Geographic distribution—Tropical and temperate portions of the
Old World. east to the Philippine Islands, New Guinea, and north-
eastern Australia.

(' haracters—Humerus with trochiter about as large as trochin and
definitely articulating with scapula by an articular surface half as
large as glenoid fossa, both tubercles rising slightly above level of
head, vpltnululm large and with well-developed whlm:l process, eapi-
tellum nearly in line with shaft; second manal digit consisting of
well-developed metacarpal alone: third finger with two phalanges;
shoulder girdle highly abnormal, the seventh cervieal vertebra and
first dorsal so completely fused that their boundaries can not be
detected ; these are fused with first rib, which in turn is fused with
presternum and ventral half of second rib, the region between which
is completely filled with bone, the presternum appearing to be
enlarged to form a broadly crescentic plate; foot normal, the hallux
with two phalanges, the other toes with three; fibula complete, thread-
like; pelvis abnormal, the ischinm and pubis so reduced in size that
dorsal and ventral profiles of innominate bone are nearly parallel,
their width at the same time so inereased that the thyroid foramen is
scarcely more than twice as large as the acetabulum; lumbar vertebrse
showing no tendency to become fused, but centrum of fifth or sixth,
often of both, with distinet bifid or double hypophysis; skull with-
out postorbital processes and with premaxillaries represented by higu-
late palatal branches only, the two bones partly ecartilaginous, and
fused neither with each other nor with maxillaries; palate so deeply
emarginate both anteriorly and posteriorly that its median length
is less than least distance between tooth rows: teeth normal; ears
large, without tragus; muzzle with conspicuous leaflike cutaneons
outgrowths consisting of a horizontal anterior horseshoe, a perpen-
dicular median sella, and a posterior erect lancet.

Lemaris.

The large ears without tragus, the conspicuous nose-
leaves, and the normal feet are the characters by which the members
of this family are most easily recognized, The degree of fusion of
the elements of the shoulder giﬁ“v_ and the very remarkable h:..'-
pophyses of the fifth and sixth numbar vertebra further distinguish
the group.

History.—Associated with the Vespertilionide by the earlier writ-
ers, the family Rhinolophida appears to have been first recog-
nized as distinet by Gervais in 1854, With it were combined the Hip-
posideridie.  Its separation from the latter took place in 1875 when
Dobson recognized two subfamilies of Rhinolophidie, the Rhinolo-
phing and Phyllorhininge. The only departure from this arrange-
ment was made by Winge, who placed Megaderma and Nycteris in
the family Rhinolophidse, reduced the family as generally understood
to the rank of a subfamily, and the two subfamilies to sections,
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Phyllorhine and Rhinolophi.  The Rhinolephida: are here for the
first time regarded as a family distinet from the Hipposiderida.

Principal subdivisions—The family Rhinolophide contains the
Fenus fl’ff.;un.fufjf: nx only,

Genus RHINOLOPHUS Lacépéade.

e, Rhvinolophus l-“fl'FIJP Tabl. des. div, sousdiv, ordres et genres des
Mammifdres, po 156 (ferrum-equinum).

18536, Rhinocrepis Gervals, Dict, Pittoresque 4 1Hist < IVIRE 2 1T
Cattributed to GeolMroy and Cavier, Mag, Encye III|H-|||1J|H'_ 1705, but the
name dees not ocenr in the paper referrved to).

1847, Aguins Gray, Proc. Zool. SBoc. London, po 15 (Inctus and drifoliatus).

186G, Phyllotis Gray, 'roc. Zool, Soe. London, p. 81 (philippensis: not
Phygllotis Waterhonse, 1837).

1866, Cadophpilus Geay, P'roc, Zool. Soe. London, p. 427 (exlophyplius),

ISTS. Rhinolophus Dossox, Catal. Chivopt. Brit, Mus, p. 1040,

1901, Ewrgalnz Marsciie, Sitzber. Gesellsel, naturforscel.,. Freunde, Berlin,
. 225 (mehelypi),

]‘"‘.r;‘m--.v‘,rw.r-;r'x

(reographic distribution—Tropical and temperate portions of the
Old World, east to the Philippine Islands, New Guinea, and north-
eastern  Australia.

Number of forms—About 105 forms of Rhinolophus are now

r:w;n'r.l';”n ff’.f'i'il.l'.l'ﬂ-f"rjl'ﬂ';;i i =ehreber,

recognized.”
("haracters.—Dental formula (Plates I, 11, fig. 1) :
—3--.1.-&-4.—3&:7.1—1 I—! 22 L
(8- 1 084881 -0 T i3 " h-a

Upper incisor very small, but llr-illu]h' well formed and with distinet
rounded erown with slight cusp on inner side.  Lower ineisors trifid,
the outer larger than Ilw imner, the four teeth forming a continuous
row between canines. Upper canines heavy, but simple in form,
without secondary eunsps or conspicnous unr-'ula. Lower canines
rather weak. First upper premolar (pm *) and second lower pre-
molar small, functionless, usually erowded quite out of the tooth row.
Other teeth showing no special peculiavities: = ' and in m * without
hypocone, m * with five cusps and three commissures, in most species
a rudimentary fourth, the erown area of the tooth much more than
half that of w ' or m ®  Lower molars with the eusps all well devel-
oped and normal in position.  Skull with distinet sagittal erest, small
audital bullee, and large cochlew. DBasisphenoid pits absent. Tail
present, well developed.

,;"‘!:‘,I'Jf eies eaxanined . —Probab I"l.' half of the known -i|b{’t"i{“-‘~ have been
examined during the prep: wration of this paper, including skeletons of
Rlinolophus  ferrum-equinum (Schreber), 2. ajffinis Horsfield, £.
arcuatus Peters, . capensis Lachtenstein, R, cornutus Temminck,
K. f;;‘p!;;w;ff;q;m ( Bechstein)., 2. larvatus Milne ]':l.l'\";":ll'l‘lﬁ_.. K. minor
]Inl-;h:-lqi. and . pe ;.r.rwuu.r Horsfield.

iR .‘Lmlu:-uu 1|11||| |lul Mag. Nat |l|'--l o TED B80T, "i"“. P, G48-662, Decems
her, 15k,
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Family HIPPOSIDERID.E.

1821, Vespertilionide (part; Race 1, part) Guray, London Medieal Reposi-
tory, XV, p. 200, April 1, 1821,

1827, Rhinolophing Lessox, Man. de Mammalogie, p. 81 (part).

1831, Vespertiliones (Vespertiliondda)  (part; Rhinolophing, part) DBoNA-
paRTE, Snceio di una distrib. metodiea degli Anim. Vert, p. 14

1838, Vespertilionida (part; Rhinolophing, part) BoONaPaRTE, Nuovi Annali
delle Scienxze Naturali, Bologna, Anno I, Tomo 11, p. 112,

188, Vespertilionidie (part; Phygllostomine, part) Gray, Mag, ¥ool. and
Bot., 11, p. 486, December, 1585,

1854, [ Rbinolophide] * Rhinolophidés " Gervais, Histoive Naturelle s
Mamnmmiféres, p. 200 (part). i

1865, Riinofophi Peress, Monatsher. k. preuss. Akad. Wissensch., Berlin, p.
256 (part).

18G6. Rivinolophide (part; Rhinolophine, part, and Rhinonyctering) GRAY,
Proc. Zool, Boc. London, p. 81,

1872, Rbvinclophide Gioe, Arrangement of the Families of Maminals, p. 1T
{part).

1875, Rhinolophide (part; Phyllorhinine) Dopsox, Ann. and Mag. Nat
Hist., 4th ser., XVI, p. 345, November, 1875.

1878. Rhinolophide (part: Phyllorkinine) Dopsox, Catal. Chiropt., Brit.
Mus., p. 123,

1886, Rhinolophie (part; Phyllorhinine) Gion, Standard Nataral History,
V., p. 164,

1801, Rhinolophide (part; Hipposiderine) Frower and Lypexgee, Mam-
malg, living and extinet, p. GH7.

1892, Rhinclophide (part:; Rikinolophind, pavt, Phpllochine) Wisce, Jord-
fundne o nulevende Flagermus (Chivoptern) fra Lagon Santa, Minas
Geraes, Brasilien, p. 24.

(Feographic distribution—Tropical parts of the Old World, east to
the Philippme Islands, New Ireland, and Australia; in Amoy and
the Himalayas the range extends somewhat beyond the tropieal
region, as well as in Moroeco, Africa.

(' haracters—Like the Rhinolophidae, but pectoral and pelvie gir-
dles, more highly modified, toes with two phalanges each, and lumbar
vertebrie showing a marked tendency to become fused into a solid
rod. In the pectoral girdle the fusion of the first and second ribs
involves the entire bone to and ineluding the corresponding dors=al
vertebrie.  There is thus produced a solid ring of bone consisting
of the seventh cervieal vertebra, first and second dorsals, first and
second ribs, and entire presternum, the elements of the ring indicated
by a slit-like vacuity above, between the ribs and one or two small
roundish vacuities below.  Pelvie girdle like that of the Rhinolophidae
posteriorly, but anteriorly with a supplemental bridge of bone econ-
necting acicular process with front of ilinm and producing a pre-
acetabular foramen slightly exceeding the thyroid foramen in size.
Lumbar vertebrae fused, in many species so completely that the bound-
aries between the centra are quite obliterated; hypophyses absent.
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Bemarks—While the Hipposideridie are closely related to the
Rhinolophidwe, the more highly modified character of the feet and of
the pectoral and pelvie girdles appears to be of sufficient importance
to allow the group to stand as a distinet family.

History~—The history of the family has been sufficiently treated
under the family Rhinolophidae,

Principal subdivisions—Fight genera of Hipposideridie are now
known.,

EEY T THE GENERA OF HIPMOSIDERIDE,

Zygoma expanded into a wide plate, the height of which is nearly or quite
equal to distance from m ? to glenoid fossa., L

Brainease scarcely higher than rostrum ; sagittal erest low, normal,

Trienops, p. 1135,

Brainease much higher than rostroam; sagittal crest terminating ab-

ruptly in front of middle of hrainease_ . ____ Rhinonpcteris, p. 114

Zyzoma not specially expanded.
Rostrum less than half as long as brainease ; nasal inflation inconspic-

TRONE e il e e e ) i e e e A AP Clipotis, p. 114,
Rostrum at least half as long as brainease; nasal inflation conspicu-
LLLLES

Outer lower incisor separated from canine by =pace nearly egual to
width of it= crown; upper molars with styvles unusaally well
araloimed, e e e s e R e R Ceelops, po 1135,

Ounter lower incisor in contact with canine ; upper molars with
normal styles,

SEagittal crest chiefly developed in inferorbital region; toes
with traces of original phalanges_ . _______. Azellia, p. 112,
sSagittal crest not  chiefly  developed in interorbital  region;
toes withont traces of orviginal phalanges.
Transverse dinmeter of cochlea less than twice width of

{3516 | S Rl S L Hipposideros, p. 110,
Trensverse diameter of cochlea more than three times
width of basioceipital __________________Anthops, p. 1138,

Genus HIPPOSIDEROS Gray.

1831. Hipposideros Gray, Zoological Miscellany, p. 87 (speoris).

1837, Phyllorking  Boxarawre, Ieonogr. dellp Fauna Italiea, fase. XXI
{eliaademma ).

1866, Waeranpeteris Gray, Proc. Zool. Soe. London, p. 82 (gigasg).

1966, Glatonypeteris Gray, Proce. Zool, SBoc, London, po 82 (armigera).

1866, Speorifera Gray, 'roc, Zool, Soc. London, p. 82 (vilgariz).

1866, Rhinaphylla Gray, Proc. Zool, Boc. London, p. 82 (lebuanensis).  Not
Riinophptla 1"erers, 18065,

1966, Chrpsonpeteris Gray, 'roe. Zool, Soe, London, p. 82 (fulvus).,

1471, Doryreling Perees, Monatsber. k. preuss. Akad. Wissensch., Berlin, p.
314 (eyelops). Bubgenus of Phyllorhina=Hipposideros,

1571, Rideroderma Perers, Monatsher, k. prenss. Akad. Wissensch., Berlin,
P 324 (fuliginosa).  Subgenus of Phyllorhing=Hippozideros,

1871, Pigehorhing Perers, Monatsber, K. preoss. Akad, Wissensch., Berlin,
p. 525 (eaffra). Subgenus of Phytlochine = Hippozideros,

1871, Cpelorine Perers, Monatsber. k. preuss. Akad. Wissensch, Berlin,
p. 826 (ebscwrs and dorie). Subgenus of Phyllorhinag —H ipposideras,
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1871, Thyreorkine Perers, Monatsber, k. preuss. Akad. Wissensch.,, Berlin,
P 327 (coronata). Subgenus of Phpllorkina=Hipposideros.

1871. Spndesmotis 'erers, Monatsber, K. preunss, Akad, Wissenseh., Perlin,
P B2 (megalotis),  Subgenus of Phollorfvina = ipposgideros,

ISTS. Phyllorhing Dopsox, Catal, Chirept, Brit. Mus., p. 127,

1887. Hipposiderns Braxvorn, Proe. Zool, Soe. London, p. G37.

Ty pe-species—Vespertilio speoris Schreber,

Geographical distribution—Tropical parts of Old World east to
the Philippine Islands, New Ireland, and Aunstralia, and northwest
to Moroceo, Africa. .

Nuwmber of forms.

About forty forms of Hipposideros are now
recognized.
Characters—Dental formula:

-9-.1L.-2-4567.1-1 1-1 2-2 3-8 .
Pl -0 - hil 3= 11" 9=0 gng g

Upper incisors very small, but usnally well formed and with dis-
tinet, rounded erown with slight ensp on inner side.  Lower incisors
trifid, the outer larger than the inner, the four teeth forming a con-
tinnous row between canines. Upper canines heavy, but simple in
form, without conspicuous cingula, though frequently with a second-
ary cusp near posterior base of shaft. Lower canines rather weak.
First upper premolar (pm®) small, functionless, closely erowded
between cingula of canine and large premolar or forced outward com-
pletely from the tooth row; rarely absent. Other teeth showing no
special peculiarities: m ' and w * with main cusps normal and hypo-
cone absent, m ® usually with five eusps and three commissures, but the
mesostyle and metacone are always closely approximated, the latter
sometimes absent, leaving only two commissures. Lower molars with
the cusps well developed and normal in position. Skull (fig. 21 B)
with distinet, though low and not specially developed, sagittal crest,
small bulle, and moderately large cochlew. Greatest depth of brain
case (bulle not included) at least equal to depth of rostrum, inelud
ing molars. Zygoma abruptly expanded posteriorlyv. but height of
expanded portion much less than distanee from last molar to glenoid
fossa. Lumbar vertebra not fused. Bars either not joined across
forehead or united by a low band. Tail well developed, longer than
femur; caudal vertebrae 6 to S,

Species evamined —1 have examined at least half of the known
species, including skeletons of Hipposideros barbensis Miller, H. cal-
caratus (Dobson), H. caffer (Sundevall), H. larvatus ( Horsfield) .
. pyginens (Waterhouse), H. speoris (Schreber), 1. fempletonii
( Kelaart), and /. vittatus ( Peters).

Remarks—The genus Hipposideros, which contains much more
than half the species of the family, is recognizable by -its dental
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formula, well-developed ears, crowded lower incisors, conspicuous
nasal mflation, moderate posterior expansion of zygoma, and absence
of noticeable sagittal erest in interorbital region. Superficially it
rather closely resembles fhinolophus, but is distinguishable, aside
from the more important skeletal characters, by the smaller cochlew
and the absence of the small lower premolar (pwm ) ; the third upper
molar 1s usually smaller than in Rhinolophus, and never as compli-
cated as in some species of the latter. The species differ markedly
among themselves in the form of the ears and goseleaf as well as in
other characters, a fact which has given rise to a considerable number
of generic and subgeneric names. For the present only one of these
aroups, Asellia, 1= recognized as dis-
tinet from Hipposideros; but fur-
ther study of the species may show
the convenience of distinguishing
others,

Genus ASELLIA Gray.

1838, Asellic GraY., Mag. Fool. amd
Bot., 11, p. 493 (subgenus of
Hippizideros).

1543, Asellic Gray, List. gpec. manmm.
Brit. Mus., p. 24 (genns).

1871, Aseflin PerErs, Monatsher, k.
prenss, Akad. Wissench, Berlin
(=ubzenns of Fhyllorhing=Hip-
pigideras).

1878, Phyllorkine  Dossox, Catal
Chiropt. EBErit. Mus, p. 127
(part).

Ty pe-species.—Rhinolophus  tri-
P 1t demas T A e Geoftro.

POSIDEROS LARVATUS. ADULT FEMALE, (reographic distribution.—XNorth-

LARRE SN K0, BTG 23 eastern Africa and adjoining por-

tions of Asia.

Number of forms—Two forms of this group are currently recog-
nized, Asellia tridens and . wwirraiana,

' haracters—In general similar to Hipposideros, but skull with
low brainease and deep rostrum (greatest depth of brainease dis-
tinetly less than that of rostrum, including molars). the sagittal
crest greatly developed in interorbital region: distinetion between
the fused phalanges of third, fourth, and fifth toes persistent: small
upper premolar (pm *) absent: upper canine with slightly developed
secondary eusp above middle of shaft: and third upper molar very
narrow, with only four cusps and two commissures. Lumbar verte-
brae, except last two, fused into a solid rod.

Hp{'r_-.:r*x ewamined —dsellin tridens {_“uuﬂ'l'u}‘].
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Remarks—This genus is well differentiated from Flipposideros,
especially by the nearly equal height of rostrum and braincase and
the conspicuous knife-like development of the sagittal crest in the
interorbital region (fig. 21 A). The dentition is more modified than
that of Hipposideros, as shown by the absence of the small upper
premolar, the more reduced condition of the third upper molar, and
the very peculiar position of the secondary eusp of the upper canine.
On the other hand, the persistence, even in very old individuals,
of the distinetness of the fused elements of the toes is evidently a
remnant of more primitive conditions.

In eranial and dental characters the genera Hipposideros and
Asellia show a curious parallelism to Nycfinomus and Wolossus.  In
both Hipposideros and Nyetinomus the sagittal erest 15 low, a small
premolar is present, and the third molar has five ensps and three
commissures, while in .lsellie and Molossus, simultaneously with the
development of a high sagittal erest in interorbital region, the small
premolar has disappeared and the third moelar has lost its third com-
missure and fifth cusp.

Genus ANTHOPS Thomas.

1888, Anthops THosmas, Ann. and Mag Nat. Hist., G6th ser., I, p. 156, Feb-
roary, 1588,

Type-species— Authops ornatus Thomas,

(Feographic distribution—Solomon Islands.

Number of forms—One, the type species,

Chavacters—Similar to Hippoesideros, but with tail reduced to less
than half length of femur; caudal vertebrae, 4. Upper canime with
rather large, blunt cusp at posterior base of shaft. Small upper
premolar (g 7)) well developed. forced partly outward from the
toothrow. Posterior upper molar as in maximum condition in /fip-
posideros.  Cochlew larger than usual in Hippasideros, their diame-
ter more than twice width of basioccipital between them. Lumbar
vertebrae fused as in Jlsellia.

Npecies cramined —Anthops ornatus Thomas.

femarf:s—Though closely related to fHipposideros in eranial and
dental characters, this genus is at once distinguishable by the greatly
reduced tail.

Genus CCELOPS Blyih.

1848, Cwlops Bryra, Journ, Asiat. Soc, Bengal, XVII, Pt. 1, p. 251.

IRT8. Cerlops Trovessart, Revue et Magnsin de Zoologie, 3° sér., VI, p. 223
1878, Cielops Donsox, Catal. Chivopt. Brit. Muos., p. 152

Type-species—Cewlops frithii Blyth.
Geographic distribution.—Known only from Bengal and Java,

25733—No. B7T—07 M—=8
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Number of forms—Though two forms of Calops have been de-
seribed (. frithii from Bengal and ¢'. bernsteini from Java), only
the type species is eurrently recognized.

Characters—Dental formula as in Hipposideros. Lower incisors
not forming a continuous row between eanines, the outer separated
from canine by a space about equal to the width of its erown. Upper
molars peculiar in the narrowness of the inner portion, the unusual
development of the styles, and the great depth of the reentrant angles,
The angles extend inward almost perpendicularly instead of with a
noticeable forward slant.  Last upper molar with a distinet, but
short, fourth commissure. Skull as in Hipposideros exeept that nasal
swelling 1s not as conspicuous.  Tail rudimentary, less than 2 mm. in
length.

Npecies examined —C'wlops frithii Blyth,

Genus CLEOQOTIS Thomas.

1901, Cleeotis THoMAS, Anun, and Mag., Nat. Hist., Tth ser., VIII, p. 28, July
100061,

Type-species.—Clatis pereivali Thomas.

Geographic distribution—DBritish East Afriea.

Number of forms—At present the type species only is known.

Characters.—Dental formula as in Hipposideros. exeept for ab-
sence of small upper premolar (pm *). Teeth not peculiar in form,
except that the third upper molar has the first V as large as in the
other teeth and the commissure beyvond the metacone indicating, as
in Celops, a rudimentary second V. is larger than in the related
genera. This tooth is therefore more developed than in any other
known bat. As in C'wlops, which most nearly approaches it, the
first V 1s distinetly smaller than in the other molars,  Skull with an-
terior portion distinetly less than half as long as brain ease and with
nasal swelling very inconspicuous. Zyvgoma slightly expanded at
extreme posterior base. Ears very short, appearing as thongh
squarely eut down to a collar-like rim. Tail well developed, longer
than femur.

Remarks—This genus is strikingly characterized by the slight
development of the rostrum and the short, squarely cropped ears,

Species ewamined —Claotis pereivali Thomas.

Genus RHINONYCTERIS Gray.

1547, fEhinonicteris (sie) Gray, Proe. Zool, Soc, London, p. 16
1866, REinonpeteris Gray, I'roc. Xool. Soc, London, p. S1,
1878, Rhinonycteris Dossox, Catal, Chiropt. Brit. Mus., p. 126,
Type-species—Rhinolophus awrantius Gray.
GFeographic distribution.—Australia.
Number of forms.—The type species is the only known form.

4
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Characters—Dentition essentially as in Hipposideros, except that
there is only one upper premolar and the nupper canine has a large
secondary eusp rising to middle of posterior side of shaft.  General
form of skull as in Hipposideros. Rostrum moderately swollen
and distinetly lower than brainease.  Premaxillaries unusually thick,
forming along line of contact a distinet I'il|§_rl' which terminates
anteriorly in a noticeable backward-curved point. Zyvgoma greatly
expanded posteriorly, the expansion conspicuously narrowed above,
its height fully equal to distance between lazt molar and glenoid fossa.
Sagittal crest beginning at middle of posterior portion of brainease
(the hindermost rounded part of which is smooth) its height increas-
ing rather rapidly until slightly in front of middle of braincase it
reaches | mm. Here it alvupty ter-
minates in a forward-curved point.
In front of the erest the median re-
gion shows the usual ridges, bui
these are s=o reduced as to be
searcely visible by the unaided eyve.
Tail well developed, longer than
femur.

Species  examined —I liinonycte-
s aurantivs (Gray ).

Bemarks—This genus is  very
strikingly  characterized by the
large secondary cusp of the upper
canine and the peculiar eranial
characters.

Genus TRIENOPS Dobson,

IST1. Trienops Dor=ox, Journ, Asiat.
Soc. Bengal, X1, po 455,

1875, T'ritenops Dopson, Catal.
Chiropt. Brit. Mus, p. 123,

e . AT - Fi. 22 —TRIEROPS PERSICUS, ADEN, ARARIA,
Lype-species—Tricenops persicis o, 155480, 9

Dobson, ¥
Geographic distribution—Madagasear, eastern Afriea, and Persia.
Number of forms—Four species of 7'ria nops are known,
Characters—Dental formula and general structure of teeth as in

Hipposideros, but upper incisors noticeably bifid and upper canine

with a secondary cusp extending nearly to middle of shaft. Skull

(fig. 22) with rostral portion greatly developed, mueh more than

half as long and nearly as deep as brain ease. the anterior nares very

broad and with a short, but distinet. median spine on posterior border.,

Zygoma greatly expanded throughout, but most conspieuously behind,

where the height is equal to distance between last molar and glenoid
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fossa.  Cochlea large, the diameter more than twice as much as width
of basioccipital. Lumbar vertebrie fused, as in Asellia.
Species coamined —Tricenops persicus Dobson,

Family PHY LLOSTOMID.E,

1821, Vespertifionida: (part; Race 1, part) Geray, London Medicai Reposi-
tory, XV, p. 209, April 1, 1821,

15821. Noctilionide (part; Race 1. part, and Race 2) Geay, London Mediceal
Repository, XV, p 209, April 1, 1821,

1527, Les I'hyllostomes (part) Lessox, Man. de Mammalogie, p. T

1851, Vespertiliones ( Vespertilionidee) (part: Noctilionina, part, and Phyl-
Togtommina, part) BoxararTe, Sagglo di una distrib. metodica  degli
Anim. Vert, p. 14.

1288, Vampivide Bonararte, Nuovi Annali delle Scienze Natarali, Bologna,
Amno [, Tomo IT, po 112,

1838, Istiophari (parvt: Phyllostowring, part) Gray, Mag, Xool. and Bot.,
L1, . 480G, December, 15055

1830, Phyllostonide (part ) WarteriouUse, Zoology of the Vovage of 11 M. S,
feagie, 11, Mammalia, p. 1,

1840, fetiophora (part: Phgllestomala, part) Wasxer, Schreber's Siug-
thiers, Bupplementhb,, I, . 354,

1840, Gpmenorfing (part @ Brechyuera, part) Waexer, Schreber’s Siingthiere,
Supplementl., 1, po 445,

15855, | Phytlostomidee ] © Phyllostomidés ™ (part) GeErvais, Expid. du Comte
de Castelnau, Fool., Mamm., p. 20

1864, Megadermatide: 11, AvLex, Monogr. Bats. N, Awmer., p. 1 (part:
Maerotus==0opterns, and Wegaderma are the only genera mentionesd ),

18965, Phyllostonate (part) Perers, Monatsber., k. preass. Akad. Wissensch.,
Berlin, p. 2506,

186G, Noctilionide (part; Phygllodigna) Gray, Ann, and Mag, Nat. Hist, 3d
ser., XVII, p. 92

1866, Phyllostomide: (part) Gray, Proc. Zool. Soc, London, p. 111,

1872, Phyllostomidie GiLe, Arrangement of the Families of Mammals, p. 16.

1875, Phyllostomide: (part) Dopsox, Ann. amd Mag, Nat, Hist., 4th ser.,
XV, po 349, November, 1575,

1875, Plhydlostomatide Coves and Yageow, Rep, Geogr, and Geol. Expl. and
Surv. west of 10th Merid., V, p. T

1878, Phyllostomide (part) Dopsox, Catal. Chiropt. Brit. Mus., p. 445

188G, Phoyllostomidoe Gi, Staaudard Xatueal ”i:-‘lt'll':l.'.. ¥, p. 179.

1891, Phyllostomatide (part) Frower and Lypekker, Mammals living and
extinet, p. G72.

1802, Phyllostomatide (part) Wixee, Jordfundne og nulevende Flagermus
(Chiroptera) fra Lagoa Santa, Minas Geraes, Brasilien, p. 24

(teographic distribution.—Warmer parts of America north to the
Bahama Islands and the southern border of the United States.

(' haracters—Humerns with trochiter well developed, though not
as large as trochin, usually articulating with seapula by a surface
about one-third as large as glenoid fossa (not articulating in Chi--
Jonyeterina ), epitrochlea moderately developed, usually with distinet
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spinous process, capitellnm distinetly out of line with shaft: r_~'l-rlul1t|
manal digit with well-developed matacarpal and small, distinet
phalanx; third finger with three completely bony phalanges;: :-;|1u?||~
der girdle normal, the seventh cervical vertebra free from anterior
dorsal; foot normal: fibula present, cartilaginous above, this carti-
laginous portion usually beginning opposite a noticeable process on
tibia considerably below proximal extremity: pelvis normal, except
that elements of sacrum early disappear, the posterior half forming
a narrow. transversely flattened urostyle, and ischia are closely
approximated posteriorly. oceasionally fusing with extremity of
urostyle: skull without postorbital processes: premaxillaries com-
plete, fused with each other and with maxillaries, their palatal bran-
ches isolating two lateral palatal foramina: teeth highly diverse in
structure, those of different groups representing stages of develop-
ment from the normal insectivorons tyvpe to the practical equivalent
of the Pteropine form: tragus present, variously thickened and
notched ; a simple nose leaf generally present, through occasionally
rudimentary or absent.

Remarls—The members of the family Phyllostomid®e are recog-
nizable by the presence of three completely bony phalanges in the
third finger, the entire premaxillary, the slender, incomplete fibula,
and the well-developed molar teeth. Though some of the genera lack
eutaneons nasal outgrowths, those which have nose-leaves are the only
American leaf-nosed bats, and these structures are never as highly
developed as in some of the Old World families, This is the first
family in which the hnmerus has a definite donble articulation with
scapula. In most of the genera the trochiter is applied to the scapula
by an articular surface nearly one-third as large as glenoid fossa.
This surface 1=, however, much smaller in the only skeleton of ¢'lro-
topterus that I have seen (Cat. No. 113852, U.S.N.M.), while in the
three genera of Chilonyterinae it is absent.  The humerns in this sub-
family is also peculiar in its narrow, somewhat oblique head. above
the level of which the tubercles scaveely rise. In the other groups
the head is nearly round, and is very distinetly exceeded in height
by the tubercles.

History—Though originally associated with the Vespertilionidm,
this family was recognized as a distinet group under the name
Vampiridie by Donaparte as early as 1838, As such it has been
glmost universally regarded by subsequent authors, whos=e ideas are
sufficiently presented in the synonyvmy.

Principal subdivisions—The members of the family show such
marked diversity in structure, principally of the teeth, that it seems
necessary to divide them into seven subfamilies.
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KEEY T0 THE SURFAMILIES OF PHYLLOSTOMIDE.

Trochiter not articulating with scapnula ; noze leaf absent.
Chilan yeterine, p. 118,
Trochiter articnlating with scapula ; nosge leafl present, thongh occasionally
el redneed,
Upper molars essentially normal, the enspe and commissures never
s0 reduced that the W pattern is not evident__Phyllostomine, 121,
Upper molars not normal, the eusps and commissores =0 redoced thot
the W patiern is absent or not evident,

Upper molars with a trace of the commissures and sivles; lower
molars with the us=ual five eosps_ Glossophagine, p. 136,
Upper molars without commissures and styles:; lower molars with

cusps when present streictly Iateral

Crowns of bhoth upper amd lower molars trenchant.

: Hewidermine, po 14,
Crowns of both upper and lower molars grooved or fattensd.
Crowns of molars with well-developed cusps rising from
a Aattened ernshing sorface. - __ _Stenodernvine, p. 148,
Crowns of molars with distinet longitadinal groove, the

cusps when present strictly lateral.
Crowns of lower molars with distinet ensps on both

marging of groove_______________SRiwrsirine, p. 147.
Crowns of lower molars without distinet enspz on both
marging of groove__________Phpllonyetering, p. 171,

Subdhmily CHIILON Y CTTTRIERIN AL,

1838, Noctilionime (part) Geay. Mag. Zool, and Bot., 11, p. 498, December,
1538,

1840, Brachynra (part) Wacxser, Schreber's Siungthiere, Supplementb., T,
I 5.

18G2-GE. Wormopida ** Koo Ver, Naturk, in Nassan, Weishaden, Ileft
NVII-XVIIL p 3587 (Palmer, Index Genernm Mammalinm, p. 754,
Jannary 28, 1504 ).

1865, Wormopes Perens, Monatsher. k. prenss, Akad. Wissensch., Berling p.

-

1866, Mormopging Gray, Ann. and Mag, Nat. st 3d ser.. XVII p. 93,
February, 1560,

18GG. Phyllodiagna Gray, Ann. and Mag. Nat. Hist, 3d ser., XVII, p. 93,
Febraary, 186G,

1870, Noctiliones (part) Frrziscer, Sitz.-ber. k. Akad. Wissensch,, Wien,
Math. Naturwissensch, Classe, LXI1, Abth. I, p. 455,

1872, Mormopide Girr, Arrangement of the families of Mammals. p. 16,

1875, Lobostominge Dopsox. Ann, and Mag, Nat. Hist, 4th ser., XYVI1, p. 8560,
November, 1575,

1875, Lobostominge Donsow, Catal. Chirvept. Brit. Muas, p. 5.

188G, Mormophide (sie) Gion, Standard Natoral History, V, p. 175,

1891, Chilonycteriing Frowes, and LypEKkeg, Mammals Hyving and extinet,
. BT

18092, Mormopini Wixee, Jordfundne og nulevende Flagermus (Chiroptera)
fra Lagoa Santa. Minas Geraes, Brasilien, p. 24, y

1502, Lobostomide 110 Aviex, Proc. U. 8. Natlonal Musenm, XV, p. 435,
October 28, 15092,
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101, Mormoping REHS, 'roc. Acad, Nat. Scei Philadelphia, p. 287, June 5,

L y
1901. Chilonyeterine Mitter and Rens, Proe, Boston Soc. Nat. Mist.,, XXX,

P 275, December 27, 1901,

Geographic distribution—Tropical America, north to Cuba and
and the southern border of the United States.

Characters—Teeth normal: humerns without secondary articula-
tion with seapula, the tubercles short, rising scarcely above level of
head, epitrochlea small, hardly more than base to large spinous
process: muzzle without nose leaf; lower lip with plate-like out-
arowths.

Principal subdivisions.—The members of the subfamily Chilonye-
terinae are divisible into three genera.

KEEY TO THE GENEEA OF CHILONYCTERIX.E.
Braincase broader than long: the basioccipital region conspicnously ele-
vitked - . ; e BT Marmoaps, po 121,
Braincase longer than broad; the basioccipital region nol conspicuously

alevitod,

Wing wembranes attached to =ides of body ; back evidently forred
Chilonycteris, p. 119,

Wing membranes attached to middle of back: back apparently
B S B AR ST T e e 3 e eronotas, p. 120,

Genus CHILONYCTERIS Gray.

1839, Chilonyeteris Gray, Ann, Xat., Hlist., IV, p.o 4 (macleanii).

1540, Lobostome GuaoracH, Wiesmann's Archiv, fir Naturgeschichte, VI,
Pt. 1, p. 357 (parct).

1548, Phyllodio Gray, Proc, Zool. Soc. London, p. 50 { parecilii).

ISV, Chilongceieris Dossox, Catal. Chivopt. Brit. Muoas, po 447,

194, Chilongeteris Renx, Proe. Acad, Nat. Sci. Philadelphia, p. 181, Feb-
ruary, 1M, issued Marvceh 29, 1904,

Ty pe-species—Chilonyeteris macleayii Gray.

(reographic distribution—Warmer parts of Ameriea, north to Cuba
and central Mexico.

Number of forms—According to the most recent writer on the
genus, Mr. Rehn, there arve eleven forms of the restricted genus € /-
lonyeteres.

Chavacters—Dental formula :

R e o S e O W R (SR S G
18— 1 -9 8456 0l _pPMa_a, M 3= ._'; =54,

Upper incisors unequal, the inner at least twice as large as outer,
its. crown subguadrate or rhombic in section, the anterior face
broader than high: cutting edge nearly straight or with distinet
median notch. Outer incisor scarcely extending bevond alveolns
of inner. The four teeth form a continuous row between canines,
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or there 15 a small diastema between canine and outer incisor.
Lower incisors of about the same relative sizes as upper, but outer
somewhat less reduced. The crown of the inner tooth is longer
than broad and noticeably constricted posteriorly, that of the outer
subterete; eutting edges trifid. The incisors form a continunous row
between canines.  Upper eanines strong, with coneave inner surface
and distinet anterior and posterior enfting edge and fairly well de-
veloped eingulum, but no secondary ensps. Cheek teeth strietly
normal: m ' and m 2, with well-developed hypocone: m * with five
ensps and three distinet commissures, its crown surface more than half
that of m ', middle lower premolar (pm ) much smaller than other
two. Lower molars with cusps normal in size and position. Skull
with rostrum nearly as long as brainease. its sides slightly but
distinetly inflated from orbit to nares, its dorsal surface with shallow
longitudinal groove.  Anterior portion of rostrum broad (palate
broader anteriorly than posteriorly); nares subeireular, opening
almost dirvectly forward. DBrainease subglobose, its leneth, breadth.
and depth about equal.  No distinet sagittal erest or ridges for muscle
attachment. Floor of brainease slightly elevated above level of dor-
sal wall of choana,  Audital bulla small, covering not more than half
of the large cochlea.  Wings from sides of body. the hack completely
furred. Dermal outgrowths on chin not excessively developed.

Species examined —I have examined all of the known forms except
('. personata Wagner.

Genus PTERONOTUS Gray.

1838, Pleronoltns Gray, Mag, Zool. and Bot., 11, po SO0,

1878, (*hilonpeterie Donsox, Catal. Chiropt. Brit. Mus, po 447 (part).

1800, PMleronolns Arnex, Ball. Amer. Mas. Nat. Hist., 111, p. 175, December
100, 185000 (genn=).,

1901, NDermonotiz Ginn, Proe. Biol, Boc. Washington, X1V, po 177, Septem-
bher 25, 1901.

1904, Depmoncoins REAN, Proe, Acad, Nat, =Sci. Philadelphia, pe 250, March.
1904, Issned April 7, 104,

1905, Plevonotus MipLer, I'roc. Biol. Soc. Washington, XVIIL p. 225, Octo-
ber 17, 18

?'yjh"-.-ell,u.r':-F:w.—f‘.".r'.i'-rmnfux daeyi (ray.

Geographic distribution—Mainland of tropieal Ameriea north to
southern Mexico: also the islands of Trinidad and Dominiea, West
Indies.

Number of forms—Three: two in South America and the West
[ndies, the other in Mexico.

(' haracters—Like (hilonyeteris, but with the wings attached
along middle line of back.
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Species  examined —Pteronotus  davye  Gray and . fulvus
( Thomas).

Remarks—This genus is immediately recognizable among Amer-
iean bats |:_\.' the :_|111m1‘l,-|1l,1:-,' bare ll:il'-En:., the fur of the upper surface
of the body being concealed by the wings,

Genus MORMOOPS Leach,.

1821, Aello Leack, Trans, Linn, Soe. London, X101 PG 1, pe 69 (envierd).

1821, Mormoops Leacn. Trans. Linn, Soc. London. XTIL T't. 1, p. 76
{ Dlepineridlifh.

1820, Wormops Covier. Dict, S, Nat., LIX, po 422,

ISTR, Mormaps Dopsox, Catal, Chiropt. Brit, Muos,, . 454

1901, Wormoops Mivier amd Reax, Proe. Boston Soce. Nat, Hist,, XXX, p.
277, Dieeenhber 27, THHI,

1902, Mormoops REnx, Proe. Acad. Nat. Sei. Philadelphia, p. 160, March,
1002, is=ned Jone 11, 1902,

Type-species—MWormoops blaineillii Leach.

(reographic  distribution.—Warmer parts of America, north to
Cuba and the southern border of the United States (Texes).

N ber nf fm-m s.—=ix forms of ,].r'u.r'rmm;;.v are now 1':=:*n,g|1i}5m|,

Characters—In general like Chilonyeteris, but skull so greatly
" shortened that both rostrum and brainease are broader than long:
hraincase greatly deepened. its floor so elevated that lower rim of
foramen magnum is above level of rostrum: teeth essentially as in
('hilonyeteris, except that lower meisors are of abont equal size and
uniform structure, the inner tooth lacking all trace of backward
extension of the crown: dermal outgrowths on .chin vervy highly

IIE"-'{’I{}]'II"II .

Species evamined. —All the known forms.

Suabfamily PHY LI.OSTONMNIN AR,

1838, Phyllostomine (part) Grav, Mag. Zool. and Bot., I1. p. 4586, De-
cember, 18355,

1540, Phyllostomate (part) Waaxer, Schreber’s Siingthiere, Supplementh.,
I. p. 354

1842, Phpllostomines (part) Lessox, Nouvean Tablean dua Réene Animal,
Mammiféres, p. 30,

1858, Glossophaging (part) Gervars, Fxpiéd. do Comte de Castelnan. Zool.,
Mamm., p. 40,

18G5, Vampyring (part) Gervarg, Expdd. dun Comte de Castelnan, Zool.
Mamm.. p. 44,

1865. Vampyri (part) IPereers. Monatsber. k. preuss. Akad. Wissensch.,
Berlin, p. 256,

1866, Lonchoroning Gray, I'roe. Zool, Soe. London, p. 1123,

1866, VWacrophylling Guay, Proe, ¥ool. Soe, London, p. 113,

1866, Vampyring Gray, Proe. Fool. Soe, London, p 113,

186G, Phyflostonine Gray. I'roe. Zool. Soc. London, p. 114.
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186G, Trachyoping Gray, Proc, Zool, Soc. London, p. 114,

186G, Brachyphiplling Gray, Proe. Zool. Soe. London, p. 115,

IS02. Vampyring: Gii, Arvangement of the families of Mammals, p 17.

ISTH. Vampyri Dopsox, Ann, and Mag. Nat. Hist., 4th ser., XVI p. 3540,
November, 1875,

IS8, Vampyri Dopsox, Catal, Chiropt, Brit Mus., p. 458

1886, Phypllostoming Gion, Standard Natural Historv, V, po 178

1591, Phypllostomatioe. Frower and Lypekker. Mammals living and ex-
tinet, p. 672 (Vampyrine division).

1892, Phyllostomate Wixce, Jordfundne og nulevende Flagermus ( Chirop-
tera) fra Lagoa Banta, Minas Gernes, Brasillen, p. 24,

(reographic distribution.—Warmer parts of America. north to the
Bahamas and southern California.

('haracters.—Teeth essentially normal, though in some genera there
oceurs a reduced condition of the mesostyle and commissures of m '’
and # % and of the paraconid and metaconid of w |, and # .: humerus
with definite secondary articulation with seapula, epitrochlea large,
with slightly developed spinous process: muzzle with noseleaf; lower
lip without plate-like outgrowths,

Principal subdivisions—This subfamily, containing all the leaf-
nosed American bats with normal teeth, has fourteen well defined
genern.

KEY TO THE GENERA OF PHYLLOSTOMINA,

Lower incizors 1-1,
Lower premolars 3-3. . - Tonatia, p. 125
Lower premolars 2-2,
Audital bulle very large, their helght on inner side greater than
width of basiocelpital. e _Anthorkina, p. 124,
Audital Dullye not enlarged.
Crown of outer upper incisor as wide as that of inner: andital

bulle well developed_____ . ___ | Miman, p. 129,
Crown of outer upper incisor moch nareower than that of in-
ner, audital bulle very narrow oo Clhirotopterns, po 1858,

Lower incisors 2-2,
ower Pre O e 2= e e e Phliostomns, o 130,
Lower premolars 3-3,
Rostrum as long as braincase; molars wider than palate; the
W-pattern much distorted . ___ Vampgrus, po 154
Rostrum shorter than braincase; molars narrower than palate;
Wepattorn essentially normal,
Middle lower premolar about as large as third.
Audital bullwe large, their greatest diameter much more
than distance between them___________(Hopleras, p. 1246,
Audital bullae small, their greatest diameter scarcely equal
to distance between them.

Inner upper incigor chisel-shaped, the front face of
the two teeth together searvcely convex : second up-
per premolar withont distinet style and with main
cusp in front of middle of crown, its apex curved
(P15 Tu] Pt o e i e S CHyphanpcteris, p. 125
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Luner upper incisor not chisel-shaped, the front face of
the two teeth together strongly convex or biconvex ;
gecond upper premolar with distinet style and with
the main cusp at middle of crown, its apex straizht.

Crown of inner upper incigor longer than wide

lower Incisor row concave posteriorly.
Wicronpeteris, p. 128,
Crown of upper incisor wider than long; lower

incisor row convex posteriorly,
Xenocienes, p. 124,
Middle lower premolar much smaller than thivd.

First lower premolar in contact or nearly so with third. the

second displaced inward from the tooth row.

Lengih of rostrum much less than breadih of brain-

CARE - ooreas e o n e Doliehoplipiiem, e 127,
Length of rostrum about equal to breadth of -brain-
[y} e el e ot e S Trachaops, p. 152,

First lower premolar distant from thind, the secomd in
tooth row.
Dorsal profile of rostriam strongly convex ; a  deep

depression between orbits._____Loneforking, p. 127,
Dorsal profile of rostrim not convex ; o depression
between orbits________________FPhplloderma, p. 131

Genus MICRONYCTERIS Gravy.

1806, Schizostoma GERVAISE, Expid. du Comte de Castelnan, Zool. AMamm.,
p. 4. Xot of Bronn, 15885,

1862, Selizasfoma Gray, Catal. Bones Mamm. Brit. Muos. po 38

1866, Wicronyeleris Gray, I'roe, Zool, Soe, London, p. 11235,

1572, Vampyrells BEiximarnT, Vidensk., Meddelelser, Naturhizst. Porening
Kjibenhayn, IV, p. 1. Not of Clenkowsky, 1865,

1878, Rehizostoma Dopsox, Catal. Chiropt. Brit. Mus., p. 476,

15801, MWicronpeteris LypEREER in Flower and Lydekker. Mammals, livine
and extinet, p. G735

1906, Microngeterizs AxperseEN, Ann. and Mag Nat. Hist, Tth ser., XVIIIL,
. ol July, 1906,

Ty pe-species—MWicronyeteris megalotis Gray.,

Geographie distribution—Warmer parts of the American main-
land north to central Mexico.

Number of forms—Four forms of Micronyceteris are now recog-
nized : M. megalotis Gray, M. m. mexicanus Miller, M. microtis Miller,
and M. minnta Gervais.

( favacters.—Dental formula ( Plates ITI-1V, fie, 1) :

rn.
~928.1.--84567 .2-2 1-1 T Beg
I8— 1. —28545687 8- 1-pP"gg Mg_g=34

i i

Upper ineisors very unequal, completely filling space between ca-
nines, The inner tooth is large. the crown at least twice as high as
wide, slightly projecting and somewhat oblique, so that the middle
pair of teeth are strong'y in contact distally, though the roots are
rather wide apart: cutting edge faintly divided by notch near onter
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side mto two very unequal lobes: anterior face convex, posterior con-
cave: eingulum distinet,  Outer incisor scarcely extending bevond
cingulum of inner. its crown flat, with slight cusp on mner =side and
roundish in outline.  Lower incisors small, simple, forming a continu-
ous, slightly convex row between canines, the crowns subguadrate in
outline, when viewed from above, the eutting edges faintly bifid and
the anterior face of each tooth distinetly coneave. Inner tooth of
each pair shghtly larger than outer. Canines strong, simple, with
well-developed cingula, but no supplemental cusps, the anterior face
of the shaft smoothly rounded. Anterior upper premolar (pm?)
large, 1ts area when viewed from the side about equal to that of pos-
terior tooth (pm '), erown strongly trenchant. Posterior upper pre-
molar (pe ), with main cusp straight, situated at or near middle of
crown ; style well developed, but inner cusp obsolete, and longitudi-
nal groove searcely indicated. First lower premolar (pm ) of much
the same form, though smaller. Second lower premolar nearly as
large or slightly smaller than first or third, perfectly in the toothrow.
Other teeth showing no speecial peenharities.  Molars normal, though
the paracone and metacone of m ' and # * are sitnated farther out-
ward than usual, cansing a slight flatness in the W pattern; hypocone
low but distinet. Third upper molar with less than half the crown
area of z %, its four cusps distinet, but the two commissures deeply
emarginated. Lower molars, with the cusps, normal in position, and all
well developed except the entoconid of m ., which is so reduced as to
be practically absent.  Paraconid smaller than hypoconid, especially
in m ,, where it is also less distinet from protoconid than in m . and
m . Skull slender and light, the rostrum narrow and tapering, more
than half as long as brainecase, its upper surface evenly convex later-
ally.  Braincase rather large, its surface with no conspicuous ridges.
Anteriorly the forehead rises rather abruptly, and posteriorly the
metencephalon is marked off by a distinet constrietion.  Audital
bullae small and well developed, covering about half of cochlew.,  ars
variable in size, usually large, joined across forehead. Noseleaf well
developed. Tail short but distinet, extending about to middle of very
wide interfemoral membrane.

Species evamined —1 have examined all of the known forms.

Remarks—The species of MWicronycteris ave all rather small, deli-
eately formed bats, having the forearm from 52 to 85 mm. in length,
The tooth formula. short rostrum, well-developed middle lower pre-
molar, and small audital bulle distingnish the genus from all of the
others except the closely related Glyphonyeteris and Xenoctenes.,

Genus XENOCTENES, New.

?’pﬁi)fﬂ.‘:p{‘r-f(t@,-- _Nelizostoma ,ﬂf}'.\:“fum ili'lt"l'-ﬂ'.
f.'.r*;u;.r'.r.r;:ff.;a- distribution.—Costa Rica.
Number of forms—The type is the only species known.
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Characters—Externally similar to Micronyeteris, but with con-
necting band of ears very low. Skull and teeth as i .'lfr'f-rw:.—;p-fw_rfx,
except that the incizors both above and below are I]Hl_}llll_‘l'r]!l*{'ll]l.‘l]'.
Iuner upper incisor subtereti-conical, the crown slightly w"l.m. than
long at base, the shaft convex in front, coneave behind, tapering to a
simple, moderately acute point. The two teeth are set very l'.l|}lll|:iEL"|.1|.".,
their bases wide apart, their shafts in contact just below tip. Cingu-
lum very slightly developed, so that distinetion between  crown
and root is made less evident than in Micronyeteris. Outer ineisor
small, much as in Micronyeteris, but somewhat overlapping base of
inner tooth. Lower incisors much erowded between canines, the pos-
terior outline of the row convex, the anterior margin slightly con-
cave, The outer tooth is tightly wedged into angle between inner
and canine, which are strongly in contact; crowns of both teeth, but
l_?:-;l]l-i_'iu]]:r of hml-l‘_, much wider than 11:}[].;__',‘. Otherwise l]li‘.:r‘ resemble
the lower meisors of Wicronycteris.

ﬁ'pri'f{'-&' eaamined —NXenoctenes hivsutus (Peters),

Remarks—While the upper incisors n this genus are less maodified
than those of Micronycteris. the lower incisors are distinetly more
specialized in form.

Genus GLYPHONYCTERIS Thomas.
1806, Giyphonyeteris Tiosas, Ann. and Mag, Nat. Hist., tth ser., XVIII,
SO0, Onctobwer, 15086
1906, Glyphonypeteris ANDERSEN, Ann. and Magz. Nat. Hist, Tth ser., XVIII,
. 88, July, TH046.

Type-species—Gly phonyeteris sylvestris Thomas,

(reographic distribution—Costa Riea, Pern, Guiana, and Brazil.

Number of forms—Three species are known,

(Characters—Like Wicronycteris, but ears separate; skull with ant-
orbital region distinetly nflated, and basisphenoid pits deep and
distinet, with sharp median dividing rdge; middle upper incisor
with anterior face flat; upper premolars with main cusp situated
distinetly in front of middle of crown, the point slender and slightly
recurved, neither tooth with evident indication of rudimentary
styles; the two teeth not differing conspicnously from each other in
form, the inner border with well developed secondary cusp separated
from main cusp by deep longitudinal groove: concave areas of
molars larger proportionally to the cusps than in Wicronycteris;
lower incisors trifid, the division indicated nearly to base of crown
by grooves along anterior face.

Species examined —Glyphonycteris sylvestris Thomas, G. belni
Peters, and . brachyotis Dobson.

Eemarks—This genus, though closely related to Micronyeteris and
Xenoctenes, 1s sufliciently characterized by the form of the upper pre-
molars and the inflated antorbital portion of the skull.
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Genus OTOPTERUS Lydekker.

1545, Wacrotuz Gray, 'roe. Zool. Soc., London, p. 21. Not Macrotiz Tteld,
1827,

1878, WNacrofus Dorsox, Catal. Chiropt. Brit. Mus., p. 404,

IS81, (hopterus LypERKER, in Flower amd Lydekker, Mammals, living and
extinet, p. 678,

1904, Macrotus H. AvLLex, Monogre., Bats N, Amer., 1893 o 33, March 14,

1504,

1 Macrotus Mincer, Proe. U, 8. National Museum, XXVII, p. 345,
January 23, 1004,

1904, Macrotu: REHR, Proc. Aead, Nat. Sei, Philadelphia, p. 427, April,
1904, is=ned June 29, 1904,

Ty pe-species—Macrotus waterhousii Gray.

(reographic distribution—Warmer parts of middle America from
Guatemala to southern California and Arizona, also the Greater
Antilles and the Bahama Islands.

Number of forms—Eight forms are recognized by Rehn, the most
recent writer on the genus.

C'haracters—Dental formula and strueture of teeth, essentially as
in Micronycteris, but first and second upper molars without hypo-
cones, and entoconid of first and second lower molars not as well
developed ; paraconid of m , about as in Wicronyeteris or slightly
more reduced.  Skull like that of Micronyeteris except that the
brain ease rises less abruptly m front, forming only a very slight
angle with rostrum, the rostrum is distinetly flattened above, and the
audital bulle are conspicuonsly enlarged. covering almost the entire
cochlew, their greatest diameter distinetly greater than the width of
the space between them; basisphenoid pits even less distinet than in
Micronyeteris.  Ixternally distinguishable from JMicronyeteris by
the even larger ears and by the much longer tail, the extremity of
which projeets bevond the hinder edge of the broad interfemoral
membrane,

With the exception of OQtopterus pygmous 1
have examined all the known forms of this genus.

Remarks.—Although there seems to be no good reason for reject-
ing the name Macrotus of Gray on account of the previous use of
the same word by Leach as a women nudum applied to the long-eared
bat of Europe, or on account of Dejean’s Macrotis, 1833, the case is
different as regards Reid’s Wacrotis of 1837. This name is properly
defined and is clearly of the same etyvmology as Gray's Wacrotus.
1 therefore prefer to adopt Gtoplerus.

."‘\Ifl'l‘"f';i"".\' T ;H |"’|"|.rl+



THE FAMILIES AND GENERA OF BATS, 124

Genus LONCHORHINA Tomes.

1863, Lanchorking Toses, Proe. Zoal, Soc. London, p. S1.
1878, Lonchorhing Donsox, Catal. Chiropt. Brit. Mus., p 4161,

_?'E;J,ril.-’-'a.'«:‘r;l{'r-;(*m Lonchorhina aurita Tomes,

Geographic distribution—West Indies (Trinidad and the Baha-
mas) and Venezuela. _

Number of forms—The type-species 1s at present unigue.

Characters—Dental formula:

.

Bilo=—834867 ;99 Q=199 - §-§
L CobdEBY o T gentErg g1 i

Teeth essentially as in Micronycteris except that crowns of lower
incisors are wider (width about equal to height), the outer npper
incisor has a distinetly hooked point close to inner tooth and a flattish
heel extending outward and backward, the second lower premolar
(pm ) is smaller than either of the others, and the anterior upper
premolar is scarcely larger than outer incisor. Skull showing a
curious resemblance to that of C'hilonyeferis; a distinet concavity at
base of rostrum between orbits; dorsal profile of nasals strongly con-
vex, the anterior extremity of the bones projecting over the nares as
a conspicuous, slightly downward-curved point; middle of braincase
low, not rising conspicuously above oceiput as in Wicronyeteris; basi-
sphenoid pits very large and distinet, so earried forward that the an-
terior edge slightly overhangs; audital bullee small, as in Wicronye-
feris, Ears large, separate., Noseleaf very large, the horizontal
portion with thickened ridge in front of nasal openings. Tail much
longer than femur, produced to edge of wide interfemoral membrane.

Species evamined.—Lonchorhina awrita Tomes,

Remarks—This strikingly characterized genus appears to he not
distantly related to Micronycteris and COtapterus, with which it agrees
fairly well in the structure of the teeth and, except for the peculiar
rostrum, in the form of the skull.  The resemblance to Chilonycteris
pointed out by Dobson appears to be wholly superficial.

Genus DOLICHOPHYLLUM Lvdekker.

1838, Macrophylivm Gray, Mag, Zool. and Bot., 11, p. 489, Not Macrophyila
Hopie, 1837,

1878, Mucrophyllum Dorsox, Catal. Chiropt. Brit. Mus., p. 468

1891, Daolichophyttem LypeKkes, in Flower and Lydekker, Mammals, living
and extinet, p. 673,

Type-species—Phyllostoma macrophyllum Wied.
Greographic distribution.—Brazil.
Number of forms—QOnly the type species is thus far known.
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Characters—In general not unlike Micronycteris, but ears separate
and tail longer than femur, continued to outer edge of broad inter-
femoral membrane.  Skull with short rostrum, its length less than
breadth of braincase; nares emarginate laterally and above, leavine
. noticeable flattish area over roots of incisors: basioccipital ]Ii[f;
obsolete; audital bullie small, not covering half of cochlem. Teeth
essentially like those of Micronyeteris, L’.‘{L'l’.pt that middle lower pre-
molar (pm ;) is minute and so crowded inward that first and third
are almost in contact, first upper premolar ( pm ) is not much larger
than outer incisor, middle upper incisors project more '::ﬂll:-‘.p'immu:-s']}',
and lower incisors have the crowns relatively wider,

Species evamined —Dolichophyllum macrophyllum (Wied),

Genus TONATIA Gray.

1825, Tonatie Gray, Griflifth’s Cuvier, Animal Kingdom, V, p. 71 (Vam-
porus bidens Spix).,
1856, Lophostoma D'ORBIGNY, Voyage dans I'Amérique mérid., pl. vi (spi-
rieola=amblyatis aceording to Dobson) .
1878. Lophostomae Dorsox, Catal. Chiropt. Brit. Mus., p. 473
1801, Lophostomae Frower and LypeERKEeErR, Mammals living and extinet,
p. 673,
1898, Tonatie 'aLver, Proe. Biol. Soc. Washington, XI1I, p. 110, April 30,
1548,
Type-species—Vam pyrus bidens Spix.
Geographic  distribution—Tropical America, from Brazil to
Panama. :
Number of forms—Four forms of T'onatia are now recognized.
Characters.—Dental formula :

—23.1.——345{'}7;2-—‘3 1-1 2-2 =3

I--.1.-284567 1-1 °1-1"#" 3-3 ™ 8-3

Teeth thronghout more robust than those of Wicronyeferis, thongh
not essentially different in structure. Inner upper inecisors with
lower, longer, more obliquely set erowns than those of Micronycteris,
the posterior face more strongly concave and outer posterior border
in contact with canine. Outer incisor crowded forward, completely
filling angle between canine and inner ineisor, its anterior surface
nearly half as extensive as that of inner tooth. Lower incisor dis-
tinctly higher than wide, the anterior surface slightly conecave, but
eutting edge not distinetly emarginate. Canines showing no pecu-
liarities except that the lower are in contact posteriorly. Cheek
teeth essentially like those of Micronyetferis except that anterior upper
premolar is much broader than long and middle lower premolar is
minute and quite functionless, crowded between the anterior and
posterior teeth and not rising to level of cutting surface. First and
second upper molars with small but distinet hypocone, Skull like
that of Micronycteris, but not as lightly built. Zygoma with abrupt

=83.
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expansion near anterior base. Basisphenoid pits absent.  Audital
bullee small, covering less than half surface of cochelew. Sagittal
crest well developed, not divided anteriorly, but continued forward
as a line traceable to posterior extremity of nasals. Noseleaf well
developed.  Ears large, separate or joined across forehead. Tail
shorter than femur, extending about to middle of broad interfemoral
membrane.
Species cxamined.—Tonatia bidens (Spix) and 7', venczuelee (Rob-
inson and Lyon).
Genus MIMON Gray.
1847, Mimon Gray, I'roc. Fool. Soe. London, o 14.
1878, Mimon Dopsox, Catal. Chiropt. Brit. Mus., p. 491,
?r_J'J,er;'-.vfﬁ'r."f'x_—-f*f;llfu'rlruxfum.r.r J'ru'.ru:r’f.l".;; f_;]‘il:l.',
(Feographic distribution—Tropical America, north to southern
Mexico.
Number of forms—Only the type species is at present recognized.
(' haracters—Dental formula :
-28.1.--84567T 2-2 1-1 2~ 92 3 —

3-4_,
o= 121867 1-1°1-1P"ma-p "i-g- L

Teeth like those of Tonafia except that the inner upper incisors are
scarcely oblique and are separated from canines by distinet space
occupied by well-developed outer incigor, lower eanines are not in
contact, and the rudimentary middle lower premolar has disappeared.
Lower molars with paraconid slightly more distinet than in Wiero-
nyeteris.  First upper premolar (pm®) much larger than outer
incisor. Lower incisor higher than wide. Skull slender, but with
rather broadly arched rostrum noticeably different from the almost
half-terete form of the same region in Tonatia, Qtopterus, and Wicro-
nycteris.  Zygoma without expansion either in front or behind.
Basisphenoid pits broad and shallow, separated by a prominent
median ridge.  Audital bullee small, covering about one-half surface
of cochlew, but unusually narrow, with almost a ridge along ventral
edge; height of bulla on inner side barely equal to width of basi-
occipital.  ars large, separate. Tail about as long as femur, ter-
minating near middle of broad interfemoral membrane,

Species exeamined —Wimon bennettii (Gray).

Genus ANTHORHINA Lydekker.

1855, T'plostoma GERVALS, EXpéd. du Comte de Castelnan, Amer. Swd., Fool.
Mamm., p. 49, Not of Sharpe, 15849,

I8TS, Tylostoma Dopsox, Catal. Chiropt. Brit, Mus., p. 488,

18010, Anthorhine LypExker in Flower and Lydekker, Mammals living and
extinet, p. 674,

T'ype-species—Phyllostoma crenulatim Geoflrov.,
Geographic distribution—Tropical South America,
25733—No, BT—07 M—9
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Number of forms—Three species of Anthorhine are now known,

Characters—Teeth essentially as in Wimon, the dental formula the
same, and the inner upper incisor similarly vertical; anterior upper
premolar (pm *) scarcely larger than outer incisor; lower incisor
with crown about as wide as high, and cutting edge faintly trifid;
lower molars like those of Micronycteris.  Skull not strikingly differ-
ent from that of Mimen, but rostrum with indication of median
groove, basisphenoid pits deep and distinet, and audital bulle large,
cach covering more than half of cochlea, their height on inner side
much greater than width of basioceipital. Ears large, separate.
Tail about as long as femur, terminating at middle of very broad
interfemoral membrane.

Species examined —Anthorhina erenulata (Geoftroy ), and . picata

(Thomas).
Genus PHYLLOSTOMUS Lacépéde.

1700, Phyllostomns Lacéripe, Tabl, des Div., Sousdiv., Orvdres et Genres des
Mammif., p. 16 (hastalug).
1800, Phyllostoma Covier, Lecons d"Anat. Compe, Tabl. T (deseribed in
Tahl. Elém. d'Hist. Nat., p. 105, 1798).
1866, Aleetops GrAY, Proc. Xool. Soc. London, p. 114 (afer=eclongatum).
I8T5. Phyllostome Donsox, Catal, Chivopt. Brit. Muos., p. 454,
201, Phyllostomus Mincer gnd Repx, roc. Boston Soc. Nat. Hist., XXX,
P 282, December 27, 1901,
Type-species —\V espertilio hastatus Pallas.
(reographic distribution.—Tropical America, north to Honduras.
Number of forms—Eight forms of Phyllostomus are now known.
(' haracters.—Dental formula:
-981.-=84587 .2-3 1-1 2-3 3-8

i9-. 1 - dsiita -t PR s-a st

In form the teeth for the most part resemble those of Wicronyeteris,
there being no essential differences in the molars, canines, and upper
incisors of the two genera. IHypocone distinet though low in m ',
cbsolete 1n e . Paraconids as in Wicronycferis. Premolars with
thick. rather short shafts, and slightly developed cingula. Middle
upper incisor simple, somewhat projecting, the front surface nearly
as long as high, the posterior surface slightly concave: lateral in-
cisor short and blunt, searcely rising to level of indistinet cingulum
of canine and middle incisor. Upper canine with a broad flattish
groove on anterior face of shaft and a less developed one on antero-
outer face. Lower incisors forming a continuous, nearly straight row
between cingula of canines, the outer tooth shghtly smaller than
inner; upper surface of erown slightly longer than height of ante-
rior surface; cutting edge faintly trifid, the middle lobe smallest.
Skull heavy and robust, with broad, rather low and flattish restrum,
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high sagittal crest and broadly expanded, shelf-like |::1_ru.-1-ipil-.||
processes, Zygomata heavy, a little expanded both Illlll'l‘]ul‘lj"ullll
posteriorly. Basisphenoid pits evident, though rather :-ullil“ll:.".'. Floor
of braincase forming an evident angle with roof of posterior nares.
Audital bulle small and flat, covering about one-half surface of
cochlewm; the height considerably less than width, Ears |1‘|mh=~rr=|lv]}-'
large, widely separate. Noseleaf well developed, though simple.
Tail less than half as long as femur, projecting from base of moder-
ately wide interfemoral membrane.

;"_“":ﬂ{‘t'l;f'-"s’ examined.—Phyllostomus discolor Wagner, P. hastatus
(Pallas), P. latifolius Thomas, P. verrucosus Klliot.

Remarks—This genus is at once recognizable by the robust, heavy
form of its members, most of which are of medium or large size, the
simple, well-developed noseleaf, moderately small, separate ears,
short tail, heavy skull, and the combination of two lower incisors
with two lower premolars,

Genus PHYLLODERMA Peters.

1865, Phylloderma Perers, Monatsber, k. prenss. Akad. Wissensch., Derlin,
p. 513 (subgenus of Phyllostonis).
1866, GFuandira Gray, Proc. Zool. Soe, London, p 114
1875, Phylloderma Donsox, Catal. Chivept. Brit. Muos., p. 482 (genus).
Type-species—Phylloderma stenops Peters,
(reographic distribution,—Cayvenne,
Number of forms—-One, the type species,
(' haracters—Dental formula :

-923.1.--34567.2-2 1-1 2-2 8-

1. — - 2
Sl DR e e i T

Teeth much as 1n f*.-’fj;f.?.r;xf.r:r.-.r.:.rx, but differing in =everal details:
Inner upper incisors bifid, the slender outer cusps longer than the
inner; inner lower incisor nearly twice as wide as outer when viewed
from the front, faintly bifid, the outer tooth not distinetly so (the
same difference in size is noticeable in crown view of these teeth, and
both erowns are more drawn out antero-posteriorly than in Phyl-
lostomus) 3 anterior face of upper canine without longitudinal groove;
erowns of mandibular premolars narrower and more trenchant than
in Phyllostomus, and a minute pm ; wedged transversely between the
two functional teeth; mandibular moelars narrower than in Phyllos-
tomus, with the W pattern somewhat flattened, though perfectly dis-
tinct owing to the presence of all the normal elements of the teeth.
Skull apparently much like that of Phyllostomus latifolius, but nasals
probably rising more abruptly behind nares, and rostrum probably
deeper and shorter. Mandible deeper, and symphysis menti longer
and more oblique than in Phyllostomus latifolivs., External charac-
ters essentially as in Phyllostomus.
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Species evamined —Phylloderma stenops Peters (type specimen of
Gruandira cayenensis Gray, of which the skull is badly damaged).
Bemarks—Althongh showing throughout a general resemblance to
Phyllostomus this genus is readily distinguishable by the bifid middle
upper incisors, the narrow lower molars, and the presence of the
minute pm .
Genus TRACHOPS Gray.

1825, Istiophorus Gray, Zool, Journ., 11, p. 242, July, 1825 (part). Not of
Lactpide, 1802,
1846, Histiophores Acassiz, Nomenclator %ool., Index Univ., po 185,
1847, Trachops Gray, I'roc. Zool, Soe., London, p. 14.
1860, Trachyops Perers, Monatsber, k. preuss, Akad, Wissensch.,, Berlin, p.
b12.
1878, Trachyops Dopson, Catal. Chivopt, Brit. Mus., p. 481,
Type-species—Trachops  fuliginosus Gray=Vampyrus cirrhosus
Spix.
Geographie distribution—Tropieal Ameriea. north to southern
Mexico.
Number of forms—The type species is the only form now recog-
nized.
Characters—Dental formula:

-28 1.--34

5 O o e Pk
12-.1.-23456

— 5
s il 5 :5—-}-1-.

-

67,2-2 1-1 __ 48
i

- I

Maxillary teeth like those of Phyllostomus (anterior face of canine
similarly grooved)., but outer incisor very small, almost hidden
hetween canine and inner incisor, cheek teeth relatively larger than
m Phyllostomus, the greatest transverse diameter of m * nearly
equal to width of palate®; m*® and m* with large, well-defined
hypocone and noticeably elongated postero-external segment. Ex-
cept for the presence of a minute pre , smaller than the lower incisors
and crowded completely from toothrow on inner side, o as to be
invisible from without, the mandibular teeth differ from those of
Phyllostomus in the noticeable compression or narrowing of the
crowns of the molars, and the general elevation of all the cusps
except the hypoconid of w , and m .. which is somewhat more reduced
than in the related genus.  The entoconid of these two teeth 15, how-
ever, much more developed than it is in Phyllostomus.  Skull more
elongated and rounded than that of Phyllostonus; interorbital
region smoothly rounded and somewhat depressed: posterior zygo-
matic expansion angular-emarginate in front, the anterior expan-
sion barely indicated : andital bullie covering about half surface of
cochlem, their height fully equal to width. Externally similar to

e Tn Phpllostomus hagtatus it is abont one-half, in P. dizeolor considerably
less than half, and in P, laetifolivs and . longifolivs slightly more than half.
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Phyllostomus, but ear longer than head, and front and sides of lips
and chin thickly beset with small eylindrieal warts, most numerous
anteriorly. Tail much shorter than femur, appearing on upper sur-
face of broad interfemoral membrane.

,\q‘pf*r'.l'.’w f'_!‘l’.l'H.lJrnf'ff_—?‘f'ﬂf'f”};m :';!'!'IHJHHH H"‘I”l\]

Remarks.—This genus is at once recognizable by the wart-stud-
ded lips and the peculiar position of the small lower premolar.

Genus CHROTOPTERUS Peters.

1865, Chrotopteris Perers, Monatsber, k. preuss. Akad, Wissensch., Berlin,
[ S [ genns),

1574, -I"'f“'”.fr;ph':'u,'; Ionsax, {atal. "hil'llllT_ it Mus., I 469 {=nbgenus of
Vamepyrns).

1000, Chratapterus Antex DBull. Amer. Mus. Nat. Hist, X111, po 91, May 12,
T80 (zenus).

Ty pe-specics.—Vampyrus ritus Peters,

(reographic  distribution.—Tropical America, north to southern
Mexico.

Number of forms.—The type is the only species known,

('haracters—Dental formula:

-98.1.--345
[-— 1.-2345

Maxillary teeth essentially like those of Phyllostomus, except that
the inner incisors are lower and less projecting, the eanine is less
distinetly grooved on front surface, the anterior premolar (pm*)
15 small, crowded outward from the toothrow, and so low that its
short cusp barely exceeds cingulum of canine; molars with main
eusps large and well developed, but with protocone lower in pro-
portion to other eusps, and with paracone and metacone nearer
each other than in the normal arrangement, and mesostyle, together
with its commissures, notably reduced, so that the W pattern is dis-
torted by the lengthening of the posterior limb and the shortening of the
two median limbs,  Mandibular ineisors and canines as in Phyllosto-
mus, though the canines more closely approach each other. Anterior
premolar (pm ) with the ensp broad and low, more resembling an
angular cutting edge than a troe cusp: middle premolar (pm ) mi-
nute, erowded completely from toothrow on inner side as in Zrachops,
so that pm , and pm , ave in contact. Lower molars with the cusps
essentially unmaodified, except that the hypoconid and entoconid
are relatively lower than in Phyllostomus and the paraconid and
metaconid of m , are nearer to the protoconid and less distinet from it.
Skull essentially as in Phyllostomus, but less angular: rostrum and
interorbital region subeylindrical; paroceipital expansion small but
distinet; audital bulla small, covering less than half cochlea, its
diameter nearly twice height at inner edge. Externally character-

sk

T 9 1-1 2-9 3-3
.l_.a 12 07 = l"‘“”'ﬁ g r:i.,;;
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ized by the very large though simple ana separate ears (the middle
of conch extends to nostril when laid forward) ; tail barely percep-
tible in base of very wide interfemoral membrane: lips and chin
nearly smooth:; fur unusually long and soft,

H;M”r‘fﬂ’ﬂ Rt .;Jrf’rf.—i"‘.l‘ri.i'u.’.‘npffr.l*uu auritus ( Péters).

Remarks.—Thongh eurrently regarded as a subgenus of Vam pyrus,
this group is sufficiently well characterized to be recognized as a dis-
tinet genus,  As pointed out by Dobson, it is in many respects inter-
mediate between Pampyrus and the more ordinary members of the
subfamily. The structure of its teeth also places it in an intermedi-
ate position, though nearer the more normal genera than to Vam-
?Uf.l"”ﬁ.

Genus VAMPYRUS Leach.

1821, Vampyrus Leaci, Trans, Linn, Soe. London, XIIT, p. 79,
1878, Vampyruz Dopsox, Catal. Chiropt. Brit. Mus., p. 469,

Ty pe- Species—Vespertilio spectrum Linnwus,

Geographic distribution—Tropical America north to southern
Mexico; Greater Antilles.

Number of forms.—Only the type species is recognized,

(' haracters—Dental formula (Plates I, 11, fig. 3) :

R L i A R T gig Lea 3

19— 1. -98aBaT a0 ] T P a=—6 M gs=au

Middle upper incisors low and wide, their cutting edges strongly
uhliqm-, but entire, and almost in contact with eanines laterally ;
outer incisors pushed shightly forward out of tooth row, barely rising
to level of cingulum of canine. Canines relatively larger than in
any other genus of Phyllostomidae, flattened in front, the moder-
ately developed cingulum forming a low but distinet postero-internal
cusp.  Anterior premolar (pm*) with erown longer than wide, the
height of its somewhat trenchant cusp barely equal to length of
crown. Posterior premolar (pm *) peculiar in the very shght indi-
eation of the postero-external thickenimg. Upper molars with the
same peculiarities as in Chrotopterus, but much exaggerated; dis-
proportion between height of protocone and that of outer cusps
very great. owing less to suppression of forming than to unusual
elongation of latter: paracone and metacone so high that the outer
side of the teeth presents a conspicuous oblique surface, about half
of which is limited above by the sharply trenchant edge of the
fourth commissure, which has practieally no posterior thickening
to represent metastyle. The three main eusps are so near together
that the triangle indicated by their points is searcely more than
one-fourth the area of base of crown.s? Parastyvle and mesostyle

aIn Chrotopterus this trinngle is about one-third of the crown area, while in
Phpllostomus it 1= between one-third and one-half.
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g]-.p“ll:.l- redineed, “lﬂllz'_"h present. W—l}:'l”l"l'll even more distorted
than in Chrotopterus, but still visible. Lower incisors very small,
about equal in size, forming a coneave row between canines and not
rising to level of cingulum of the large teeth. Ther erowns are
very low, slightly wider than long, with an ill-defined cutting edge
extending across middle. Lower canines very large, their bases
nearly in contact postero-internally, the poesterior face of shaft and
outer portion of base flattened and slightly hollowed along region of
contact with upper ecanine; eingulum indistinet and without sec-
ondary cusps. Lower premolars compressed, with rather dull ent-
ting edges, the middle tooth (pm ) fully in tooth row and about
half size of anterior premolar, the posterior (pm ) distinetly larger
than pm ., the height of its ensps about equal to length of crown.
Lower molars still more highly modified than those of Chirofopterus,
though in the same direction. In all three teeth the protoconid is
verv large, nearly twice as high as the hvpoconid; in 7, the para-
conid and metaconid are so reduced as to appear as mere appendages
to the protoconid, the former searcely breaking the contour of the
anterior cutting edge of the main cusp, the latter slightly less indis-
tinet.  With the increased height of the tooth both of these rudi-
mentary cusps have been earried much farther above the base of
the tooth than the position they normally occupy. The entoconid,
however, remains in its usual position, though its size is less than in
Phyllostomus, In m , the changes have not progressed so far, the
paraconid and metaconid retaining their distinetness and normal
positions with regard to the protoconid, though their size iz reduced,
end they are carried much above the level of the small entoconid.
The posterior tooth is still less modified, though the same tendency
is shown, and the entoconid is absent. Skull considerably elongated,
the breadth of brain ease less than one-third greatest length. Sagit-
tal erest well developed, especially in occipital region. Paroccipi-
tal expansions distinet, though not very large. strongly coneave
beneath. Rostrum subeylindrical. Zygoma slightly expanded an-
teriorly and posteriorly. Audital bullie very small, covering less
than half cochlear surface, their height at inner edge less than
diameter.  Symphysis menti very long, the jaws strongly compressed
above it. Externally much like Phyllostomus, but with the chin
smooth as in Chrotopterus, the muzzle much elongated, and the tail
absent; interfemoral membrane very wide; ear extending to ex-
tremity of muzzle: fur normal.

Species examined —Vampyrus spectrom (Linnweus).

Remarks—In the peculiar heightening and narrowing of the
molars this genus shows the most aberrant type of tooth structure
known in the subfamily. The tooth formula, however, has remained
somewhat primitive in the presence of a large pm ., a character

[

probably due to the elongated condition of the mandible,
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Bublfunily GLOSSODPTILAGIN AC,

1838, Phytlostomina (part) Gray, Mag. Zool. and Bot., 11, p. 486, Decem-
ber, 1886

1842, Phyllostomines: (part) Lessox, Nouvean Tableau du Reene Animal,
Mammiféres, p. 20

1545, Glossophaging * Boxararre, Cat. Met, Mamm. Europe, p. 5."

1850, Glossophaging (part) Gervais, Expéd, du Comte de Castelnan, Fool.,
Mamm., p. 440,

1865, Clossophage (part) Perers, Monatsber, ko preass. Akad, Wissenseh.,
Berlin, p. 257,

1866, Glossophaging Gray, Proe, Zool, Soc. London, p. 115,

1872, Glossophagine Giur, Arrangement of the Families of Mammals, p. 17.

1875, Glossophage (part) Dopsox, Ann. and Mag, Nat. Hist., 4th ser., XVI,
p. S50, November, 1875,

1878, Glossophagwe (part) Dossox, Catal. Chiropt., Brit. Mus., p. 497.

1886, Glossophagine (part) Gion, Standard Natoral History, V. po 175,

1891, Phypllostomating: (part: Glossophagine division, part) Frower and
LypEkker, Mammals, living and extinet, p. 672,

1892, Glossophaege  (part) Wixae, Jordfundne oz nulevende FPlagermns
(Chiroptera) fra Lagoa Santa, Minas Geraes, Brasilien, p. 24.

1898, Glossophagine: (part) 1. Avcex, Trans. Amer, Philos, Soc, n. s, XIX,
p. 237.

Geographic distribution—Warmer parts of Ameriea, north on the
mainland to southern Arizona and in the West Indies to Cuba.

Characters—Teeth slightly abnormal. Upper molars with the
styles reduced in size and closely approximated to the paracone and
metacone, this in connection with the obsolescence of the commissnres
nearly obliterating the W-pattern. Lower molars with the five typ-
ical cusps present, but reduced in height, particularly the paraconid,
the commissures very rudimentary. All of the cheelk teeth elongated.
Rostrum much produced. Tongue long and highly extensible, its
surface armed with conspicuous bristle-like papillie.  Noseleaf pres-
ent, well developed, though never very large.

Mistory.—First recognized as a distinet group by DBonaparte in
1845, the Glossophagina have continued to be so regarded by prae-
tically all subsequent anthors. Since the discovery of Phyllonyeteris
and Reithvonyeteris these genera have been placed with the Glosso-
phagine, but this association appears to be quite unnatural. Exeept
that these are now removed. the subfamily, as here understood, has
the same limits as with most recent writers.

Remarls—The members of the subfamily Glossophagine are ree-
ognizable by their elongated muzzle, highly extensible tongue, and
slightly modified teeth. They are all small bats with well-devel-
oped through simple nose leaves, and small, separate ears,

Principal subdivisions—Nine genera of Glossophagine are now
known, based principally on differences in the number of teeth.
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KEY TO THE GENERA OF GLOSSOPHAGIN E.

&
\lnhl't".'-': :

Lower premoliars 2-20 e Lieptongeteris, p. 142,

Lower premolors 3= o oo e __Lichonycteris, p. 143,
3=-3

Molars :i

[Tpper premolars 53—

A very rudimetary tail concealed in base of interfemoral mem-
brane: zygomatic arch slewder, but definitely ossified : outer
upper incigor subterete: anterior upper premolar nearly in con-
tact with ecanine_ oo o0 b honchoglossd, . 140,

No external tail: zyvzomatic arch incomplete or partly ossified ;
outer upper incisor with section of crown conspicuously ellip-
tical : anterior upper premolar separateild from canine by space
equal to length of its base___ o e Aveorrerae, o 1880,

Upper premoliars 2 -2, ™
Lower Inclsors well developed in adulf.

Upper incisors showing no marked contrast in size; lower in-
clgors with broad, flat cerown: syvgomatic arch complete,

(i lossophaga, p. 147,

Upper incisors showing marked contrasts in size; lower in-
cisors with marrow trenchant crowns; zygomatic arch in-
L ] e Lonehapfigtla, p. 155,

Lower incizsors minute or abzent in adult,

Zygomatic arch complete; lower incisors usually present in
adult, but very minate_ ___ ___________ ——Manaphplins, p. 1359,

Fyzomatie arch not complete ; lower inclsors absent in wlalt,

Pterygoids convex on inner side, the hamular processes
not in contact with aadital bulle N ylongeteris, p. 142,
M'terygoids deeply  coneave on inoper gide, the hamular

processes in contact with awdital balle.
Chicronycteris, po 141,

Genus GLOSSOPHAGA Geofflroy.

1818, Glogsophapa Grorreoy, Mom. Mus, QITist. Nat. I'arvis, IV, p. 418
{ suricina).

1838, Phyllophora Guray, Mag, Zool. and Bot., 11, p. 480 (amplericandalo=
soricina). Not of Thunberg, 1812,

1847, Nieon Gray, P'roc. Zool. Boc. London, p. 15 (eauwdifer=saricina).

1878, Glossophaga DossoN. Catal. Chiropt, Brit. Mos., p. 409,

1808, Glossophaga I1. Aviex, Trans, Amer. Philos. Soe., n. s, XIX, p. 240.

Type-species—Vespertilio sorvicinus Pallas.
(Feographic distribution—Warmer parts of America, north to
central Mexico, and in the West Indies to Jamaica.
Number of forms—Six species of (Hossophaga are now recognized.
C'haracters—Dental formula (Plates IT1, IV, fig. 2)

-98.1.--84567 ,2-9 1-1 9-9 3-8
191 -9848587 “8=-9 ST-pPmac d‘md g=54
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Upper incisors well developed, distinetly projecting forward and
forming a continuous row almost from canine to canine (the dia-
stema less than width of outer incisor). Crown of inner tooth longer
than high, the cutting edge straight, slightly oblique, the posterior
surface flat and almost parallel with anterior surface. Outer tooth
shorter, though with cutting edge in line with that of inner, its
crown more oblique, though of about the same area. Lower incisors
well developed, completely or nearly filling space between canines,
the crowns very low and about as broad as long, the outline roundish
or subquadrate, the upper surface with a faint median ridge.
Canines strong, simple, with slightly developed cingula and no
secondary cusps, the upper with distinet anterior and posterior eut-
ting edge. Upper premolars with narrow trenchant erowns, longer
than high, triangular in outline when viewed from the side, the
main ensp slightly in front of the middle, the styles obsolete. First
and second lower premolars similar, but with lower crowns; third
with erown distinetly widened posteriorly. First and second upper
molars with nearly half of the crown occupied by a conspicuons
pit-like depression on the inner side of which i1s the narrow but
distinet protocone, and on the outer side the paracone, metacone,
and mesostyle. Parastyle and metastyle small, and commissures
low; this, together with the distinet pushing outward of the para-
cone and metacone causing a noticeable flattening and widening of
the W-pattern. Third upper molar with crown area more than
half that of second, the median depression well developed, as are
the protocone, paracone, and elongated, low parastyle: mesostyle
and metacone somewhat reduced, and the three commissures distinet.
Inner border of all three molars strongly convex. Lower molars with
the usual five cusps present and distinet, the three teeth alike in form,
but the last slightly smaller than either of the others. While the
cusps are well developed the commissures are obsolete, giving the
crowns a peculiar multituberculate appearance when viewed from
above., Skull with brainease large and elongate, but low, rounded
and smooth. Rostrum somewhat shorter than brainease, low and
weak., A small but distinet lachrymal inflation. Basisphenoid pits
distinet but shallow. Audital bulle small, covering less than half
surface of cochlem, their greatest diameter slightly more than width
of basioceipital. Tail not as long as tibia, extending barely to middle
of broad interfemoral membrane, '

;"i'j.a.r-r't'r'x f’.ew.Hr;H;’n‘-?.~—fr'fr).:mu‘,r;f;ﬁf;ﬁ antillarum (Rehn), . elongata
Miller, 7. longirostris Miller, . mutica Merriam, . soricina
(Pallas), and & truei H. Allen.
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Genus LONCHOPHYLLA Thomas.
1903, Lonchophylla Tiosmas, Ann, and Mag. Nat. “Ilh'i.. Tth ser., XI11, p. 455,
October, 1003,

T'ype-species—Lonchophylla mordae Thomas.

(Feographic distribution.—DBrazil and Venezuela.

Number of forms—Two species of Lenchophylla are known.

Characters—NLike (lossophaga, but zygomatic arch incomplete;
inner upper incisor higher than wide and more than double the bulk
of ofiter tooth, which stands by itself near middle of space between
large incisor and canine; lower ineisors with narrow trifid cutting
edges, the outer separated from canine by a space nearly equal to the
length of its erown ; and last upper molar nearly as large as either of
the others, its parastyle short.

.lwlﬂl"'l";l""ﬁ' f_".-!'!'f.f”i,ﬁ{"{f. f,ﬂlfff';ifﬂf.’.l;f!fffff JIJ!’."."TE‘I’.J‘! *]'.]11:]']"“;"'\- ElT“i ilr.r f_;;;_.ljn.-’.l‘.\:;
J. A. Allen.

Remarks—This genus is well characterized by the incomplete
zygomatic arch, and by the form of the incisors both above and below.
Externally it resembles ¢/ lossophaga.

Genus MONOPHYLLUS Leach.

1821, Manophyllus LeacH, Trans, Linn, Soc, London, X111 p. 75

1878, Wonophyllus Dopsox, Catal, Chivopt. Drit. Muos., p, SO0,

15808, Wonophypttus H, ALLexN, Tranz, Amer. Philog, Boe, o 5, XIX, p. 247.

1900, Meomophpiivs Mirier, Proc. Washington Acad. Sei., 11, po 51, AMarch
B, TEMMD,

Type-species—Monophyllus vedmani Leach.

Geographic distribution.—West Indies from Cuba to Barbados.

Number of forms—Five species of Waonophyllus are now known.

(" haracters—1In general like Glossophaga; zygomatic arch com-
plete; tail about half as long as femur, projecting beyond edge of
very narrow interfemoral membrane. Teeth essentially as in G/losso-
phagae, but upper incisors much smaller and of equal length, the outer
sharp pointed, the inner with flat cutting edge, neither of the incisors
m contact with the other or with canine; lower mncisors very minute,
with roundish flat crowns, the four teeth standing as two pairs, one
pair on each side of a broad median space; upper and lower pre-
molars with conspieuons styles: upper molars with inner margin
obliguely truncate.

Npecies exdain ined.~—1 have examined all the known forms.

Genus ANOURA Gray.

1838, Anowra Gray, Mag. Zool. and Bot., 11, p. 490 (geoffroyi).

184446, Iehinchonyeteriz Tscaupr, Fauna Peroana, p. 71 pernana=geof-
frowi).

1846, Anwra Acassiz, Nomencl. Zool, Index Univ., p. 27.

1868, Glossonyeteris PeTers, Monatsher, k. prenss, Akad. Wissensch., Berlin,
P SG5 (fasiopyga).
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ISTR. Glogsonyceteris Dossox, Catal, Chiropt. Brit. Mus., . B8,

1805, Anura Taosmas, Proe, Zool. Soc, London, p. 345,

IS8, Anura . Aviexs, Trans. Amer, Philos, Soc, n, 8, XIX, p 254,

1900, Ancwra Mitver and Beux, Proc, Boston Soe, Nat. Hist.. XXX, . 284,
December 27, 1901,

Ty pe-species—Anoura geoffroyi Gray.

Geographic distribution.—Tropical America, north to southern
Mexico.

Number of forms.—Only one species is currently recognized.

C'haracters—Like Lonchoglossa, but with no external tail; zvgo-
matie arch in:'mnph-h- or imperfectly ossified; outer npper ineisor
noticeably elliptical in seetion, the outline of its anterior surface tri-
angular; anterior upper premolar (pm *) separated from eanine by
a space about equal to length of its hase.

Species examined —Anowra geoffroyi Gray.

Genus LONCHOGLOSS5A Petars.

1818, lossophage Georrroy, Mém. Mus, @'Hist. Nat, Paris, IV, po 418
(parth.

1565, Lonchogiossg P'erers, Monatsber, k. preunss. Akad, Wissenzsch, Berlin,
v i

15785, Lonchaogiossa Dopgox, Catal. Chiropt. Brit. Mos, . S0

1808, Lonchoglossa 11, Aviex, Trans. Amer. Philog, Soe, n, 8, XIX, p. 250

Type-species—lossophaga caudifera Geollroy.

Geographic distribution—Tropieal South Ameriea.

Number of forms—Two species are currently referred to this
cents,

(' havacters—Dental formula:

-23.1.-234567 .2-2 1-1 N5 9.3
e I U o ey L [ L T L

Upper incisors minute, styliform, the inner smaller than the outer,
the teeth of each pair close together, though not in contact, the inner
teeth separated from each other and the outer separated from ecanines
by spaces about equal to that oceupied by the two inecisors together.
Anterior upper premolar (pm *) much smaller than the others, nearly
in contact with eanine, but separated from second premolar (pm *) by
distinet space. Other teeth as in Wonophyllus, except that inner bor-
der of upper molars is narrow and convex. Skull essentially as in
Monophyllus, but zygomata very slender, basiphenoid pits obsolete,
and hamular processes ligulate, eurved outward and backward, and
slightly twisted. Tail very rudimentary or absent, when present ex-
tending to edge of narrow interfemoral membrane, but the vertebra
incompletely ossified, so that the tail might easily be overlooked.
Lonchoglossa caudifera (Geoffrov).

i ¥ L
i .!Hr’f ORI F"I'n'ir
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Remarks—Though not very well characterized this genus is -Iil.a.-
tinguishable from Awroura by the rudimentary though evident tail,
the nearly terete outer upper incisors, and the position of the anterior
upper premolars (pm *) close to base of eanine. The zygomatic
arch though very slender is apparently always present and com-
pletely ossified.

The status of Lonchoglossa wiedi as a member of this genus seems
open to much doubt. I have seen no authentic specimens, but the
characters given by Peters and Dobson make it appear more prob-
ably an Adnwra, if, indeed, it is specifically separable from 1.
qeoffroyi.

| Genus CHCERON YCTERIS Tschudi.

1844, Charongeteris Tsenum, Weigmann's Arvchiv. filr Naturgeschichte,
1944, 1, p. 247, (Nownen nudim. )
184446, Cheronyeteris Tscnvol, Fauna Peruana, Mamm., po 70 (subgenus

of Glossophdagm).

1868, Charonycteris PErers, Monatsber. k. preuss. Akad. Wissensch., Berlin,
p. 66 (genus).

1878, Charonyeteris Dopsox, Catal, Chiropt. Brit. Mus, p. S8,

1808, Charnyeteris (sic) I ALLEN, Trans. Amer. Philos. Soe, n. s, XIX, p.

el

asrt Vama
Tj'j'f)ﬂ--‘i‘j}ﬂ('rf(‘ﬂ.—f i rr*r'nu_r;-f'!":'ra'x mericana Tschudl.
Geographic distribution.—Warmer parts of America north to
southern Arizona.
Number of forms—Four species are now recognized.
(' haracters—Dental formula:

e R R S R S O R
S e T e L e i e i

Upper incisors minute, in pairs, the teeth of each pair in contact
with each other but separated from canine by distinet space and in
middle by an interval nearly twice as great. Crowns of incisors
much longer than high and nearly as wide as long, that of the inner
tooth flat and horizontal, that of the outer oblique and with a low,
blunt ensp on inner side. Canines and premolars with no special
peculiarities, the latter long and narrow, with high main cusp and
well-developed styles.  Upper molars distinetly spaced, with para-
style and metastyle absent, and mesostyle greatly reduced, though
indicated n all three teeth, the W pattern therefore barely suggested.
The three molars are almost exactly alike in form, but the third is
shightly smaller than either of the others. Lower molars with all
the eusps present, but, with exception of protoconid, much reduced.,
the three teeth essentially alike. Skull with rostrum very greatly
elongated in some species, in others not unusually so for members of
the subfamily. Zygomata incomplete. Pterygoids strongly con-
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cave on inner side, the hamulars in contact with andital bullae, Tail
well developed, about half as long as femur, extending less than half
way to edge of very wide interfemoral membrane. Calear present,
distinet thongh weak.

Npecies ewamined —C hevonycteris godmani Thomas, . intermedia
Allen and Chapman, €' mericana, Tschudi, and €, minor Peters.

Genus HYLONYCTERIS Thomas.

190058, Hylonygeteris THoxas Ann. and Mag, Nat. Hist, 7th ser., X1, ;. 286.
Mareh, 156, .
Ty pe-species.—IHylonyeteris underwoodi Thomas.,
(feographic distribution.—Costa Riea.
Number of forms—Only the type species is known.
(haracters—Closely resembling haronycteris in all respects ex-
cept that the ptervgoids are not specially modified, their inner sur-
face being convex and the hamular processes not coming in contact
with the audital bullze.
Npecies evamined —H ylonycteris underwoodi Thomas,
Remarks—Iylonycteris, though very closely related to C'harenye-
feris, 15 well characterized by the form of the pterygoids, These
bones are perfectly normal, quite as in other members of the sub-
family, and lack all trace of the peculiar structure which they have
assumed in the allied genus.

Genus LEPTONYCTERIS Lydekker.

1860, [echnoglossa BavssUrE. Rev. ot Mag., de dool, 2° sér., XII, p. 491,
November, 1860, Not of Kraatz, 1556,

1878, fachnogfosse Dopsox, Catal, Chiropt. Brit. AMus., p. 505,

1891, Leptonyeteris LypERKER. in Flower and Lydekker, Mammals living
nil extinet, p. GTL

1808, Leptongeteriz 11 ALLEX, Trans. Awmer. Philos. See, n. s, XIX, p. 250

Ty pe-s pecies—Ischnoglossa nivalis Saussure.

GGeographic distribution—Mexico, Central America, and the island
of Curacao, off the coast of Venezuela,

Number of forms—Two species of Leptonycteris are known.

(' haracters—Dental formula:

97 ~~Babe- . 8-5 1-10 0 alo SUnTHIE
N B T P e TR e s e

Upper incisors rather large, forming an almost continuous line
between canines, or separated by median space into two pairs, the
crowns projecting forward. Crown of inner incisor about as long
as high, the cutting edge straight, nearly horizontal. Crown of
outer higher than that of inner, its length about half height, the ex-
tremity rather sharply pointed. Lower incisors well developed, with
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low, flat, rounded crowns., They are almost equally spaced or thrown
into two pairs by wider median gap. Upper canine with cingulum
obsolete, but represented anteriorly and posteriorly by short though
well-developed cusps, that at posterior base of main shaft the more
conspicuons. Lower canine with large cingulum, but no secondary
eusps.  Premolars long and narrow, with high main cusps and dis-
tinet though small styles; anterior lower premolar (pni,) noticeably
concave on inner face and slightly convex externally.  Molars show-
ing no special peculiarities, except that the W pattern in m ' is
distorted by the great length and narrowness of the outer section
of the tooth. and m * has the form usually characteristic of m*
Inner edge of upper molars broadly convex. Skull of the normal
Glossophagine type: zygomata slender, but complete; pterygoids
rather short and thick, but not specially modified in form. Tail
absent. Interfemoral membrance very narrow. Calear small, but
distinet. 3

Species  examined —Leptonycteris  nivalis  (Saussure) and L.
curasor Miller.

Remarks—The genus Leptonycteris 1s well characterized by its
unique dental formula, though externally it rather closely resembles
Anowre and Lonelhoglossa.  The only other known genus in which
the third molar is lacking, Lichonycteris, differs very conspicuously in
the peculiar form of the upper incisors and in the absence of the
lower incisors.

Genus LICHONYCTERIS Thomas.

1895, Lichonpeteris THoMAS, Ann. and Mag, Nat. Hist., 6th ser.,, XVI, p. "-'n
July, 15495,
?:?ffjf"—ﬁfi'ﬁf'ff.’“.—.IFJ;f'.lrfl"l‘.l'flﬂ'fl"'rf'.f';ﬂ i'.lllir.i-“fl'" M Il‘l OIS,
(eographic distribution.—Nicaragua and Dutch Guiana.
Nuwmnber of forms—Only the type species has been deseribed,
Characters.—Dental formula:

-25.1.--3456- .2-3 1-1 g9 2_9
S (T Y T T | Sl T 1 il R e sl T

Upper incisors evenly and widely spaced between canines, their
crowns narrow though searcely trenchant, longer than high, that of
inner tooth distinetly emarginate on cutting edge, so that it appears
bilobed when viewed from in front, that of outer tooth with sharp,
backward-directed cusp near inner edge, and a flattish outer pro-
jection.  Canines simple, with moderately developed cingula, but
no secondary cusps. Premolars rather short and not as narrow as
usual, the main cusp well developed except in P, in which it is
obsolete, the styles evident but low. Upper molars with W pattern
ohsolete owing to the great reduction of the styles and commissures.
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As in Leptonyeteris, m * has the appearance of a third molar. Lower
molars with the cusps all reduced in size, the metaconid largest,
Zygomata incomplete.  Tail distinet, about half as long as femur,
extending scarcely to middle of broad interfemoral membrane.
Species examined —Lichonyeteris obseura Thomas.
Remarks—This genus appears to be most nearly related to Lep-
tonyeteris, with which it agrees in the very peculiar formula of the
cheek teeth. It is, however, even more aberrant, having lost the
lower incisors, and almost lost the W pattern of the upper molars.

Subfbanily HEMIDKIRMIN L.

1838, Phyliostoming (part) Gray, Mag. Zool. and Bot., 11, p. 456, Deceni-
ber, 1535,

18556, Glossophaging (part) Gervals, Expéd. do Comte de Castelnan, Fool.,
Mamm., p. 40.

1865, Vampyri (part) I'erers, Monatsber, k. preuss. Akad. Wissenscl.,
Berlin, p. 250.

1866, Vampyrineg (part) Guay, 'roc. Zool, Soe, London, p. 115

1875, Vampyri (part) Dopson, Ann. and Mag Nat. Hist, 4th ser., XVI,
p. 300, November, 1575

1878, Vampyri (part) Dossox, Catal. Chiropt. Brit. Mus., p. 458

1591, Phyllostomating:  (part, YVampyeioe division, part) Frower anod
LypEkKER, Mammals living and extinet, p. G72

1202, Phypllostomate (part) Wixee, Jordfundne oz nulevende Flazermuos
(Chiroptera) fra Lagoa Santa, Minas Geraes, Brasilien, p. 24

Geographic distribution—Warmer parts of America north to
southern Mexico and in the West Indies to Jamaica.

(haracters—Teeth abnormal. First and second upper molars
with protocone greatly reduced (Hemiderma) or obsolete (Rhino-
phylla), ocenpying entire very narrow inner edge of tooth; paracone
and metacone large, trenchant; parastyle and metastyle present,
though small; mesostyle absent; an angular-concave commissure
nearly in line with main axis of toothrow connects the outer cones
and styles, but without forming any trace of a W pattern. Third
upper molar never half as large as first or second, either a practically
structureless remnant or at most with two low cusps, apparently the
paracone and parastyle. Lower molars with protoconid (in femi-
derma the hypoconid also) well developed and forming with its
commissures a median longitudinal cutting ridge, close to the middle
of which the rather small metaconid may be situated. (In Rhino-
phylla the metaconid is absent and the molars closely resemble the
premolars in form.) Paraconid and entoconid small or absent.
Rostrum, noseleaf, and tongue normal,

Hlistory—Except that Gervals associated the genus Hemiderma
with the Glossophagine bats in 1855, the Hemidermina have been
almost universally referred without special comment to the Phyl-
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ljostoming. They are now for the first time recognized as a distinet
subfamily.

Principal subdivisions—Only two genera of Hemidermine have
been deseribed. -

KEY TO THE GENEEA OF HEMIDERMINE.

Lower molars distinetly different in form  from  premolars; tail
present I emiderma, p. 145,

Lower molars not distinetly different in form from premolars; tail
s n) o S S T D mi s o RNinophylla, . 146,

Genus HEMIDERMA Gervais.

1848, Carollin Gray, Mag. Zool. and Bot,, 1I, p. 488, Febroary, 1838 Not
Carolia Canteaine, 1837,
1855, Hemiderma Gervals, Expéd. du Comte de Castelnau, Zool,, Mammif,,

p. 4.
186G, Rhinops Gray, Proe, Xool, Soc., London, po 115 (Rhinops minor Gray —

Hemiderma perspicillutum )y,
1878, Carollin Dopsox, Catal, Chirvopt. Brit. Mus., p 495,
15201, Hemiderme LypEREEER in Flower and Lydekker, Mammals, living and

extinet, p. GTL
L0T. Hemiderma 1Hanx, Proe. 1. 8. Nat, Moz, XXX po 108, Pebruary
9, 1907.
T.J”H‘-N;M'r'e"l:'-'f,—f’ffff”ﬂ-w'mm.' bhirevicandwm Wied = rr‘-wpf’r:"fe'-"f.i per-
spicillatus Linnweus,
{;’;a;;fjrr.r.rf.rf,-ff- distribution.—Warmer parts of America north on the
mainland to southern Mexico, and in the West Indies to Jamaiea.
Number of forms—Four forms of Hemiderma are at present recog-
nized. :
(haracters.—Dental formula: (Plates IX and X, fig. 1.)

-98,1.--84567,2-2 1-1 _ 3-3 3-8 .
S I S R B Yo G ey A e e L T e

Upper incisors strongly contrasted in size, completely filling space
between canines.  Inner incisors large, with projecting, obliquely set
crowns about as high as long, strongly in contact near apex, the
cutting edge entire, the outer surface convex, the inner surface slightly
concave. Outer incisors minute, the rounded, flat erown barely rising
to height of cingulum of canine. Lower incisors small, forming a
slightly convex row between canines, the inner tooth larger than the
outer, its crown somewhat extended backward and distinetly coneave
on inner surface; cutting edge of both teeth entire or slightly
emarginate. Canines low and strong, simple in form and without
secondary cusps or noticeable cingula.  Premolars rather narrow, with
well-developed main cusps and cutting edge, but no styles; inner
surface slightly concave. Iirst and second upper molar with low

25T33—No. 57T—07 M 10
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but distinet protocone forming entire very narrow inner side of
tooth and isolated from outer cusps by a distinet median depression.
Paracone and metacone well developed though narrow; parastyle
and metastyle small; mesostyle absent. The cones and styles are
connected by a commissure which forms a sinuous entting edge but
no W pattern. Third upper molar about half as large as first or
second, consisting of a short, wide parastyle, a low paracone from
which a slight commissure extends backward to edge of tooth, First
and second lower molars with all the cusps indicated but only the
protoconid and metaconid well developed. Third lower molar with
no entoconid. Skull rather heavily built. Rostrum about two-thirds
as long as brain case, the lachrymal region slightly swollen; lach-
rymal breadth equal to distance from orbit to gnathion.  DBraincase
rising conspicuously though not abruptly above forehead. Zygomata
incomplete.  Basisphenoid pits broad and shallow. Audital bulla
small, covering less than half surface of cochlew, their diameter
slightly less than width of basioccipital. Ears small, separate. Tail
short, extending to middle of moderately wide interfemoral mem-
brane, its length about half that of femur.

Species exvamined—I have examined all the known members of
this genus. .

Genus RHINOPHYLLA Peters,

1865, Rhinophplleg Perers, Monatsber. k. preass. Akad. Wissensch., Berlin,
- 205,
1878, Rhinophplle Doezox, Catal, Chivopt. Brit. Mus, p. 495,

Type-species—Rhinophylla pumilio Peters,

(feographic distribution.—Tropical South America,

Number of forms—Only the type species is at present known.

(' haracters—Like Hemiderma, but tail absent, skull with much
broader rostrum and lower brain case, and teeth more highly modi-
fied, though of the same number. Upper incisors like those of
Hemiderma, except that the outer is relatively larger, its crown
distinetly pointed, and inner is bilobed on cutting edge, the lobes
nearly equal in size. Premolars as in Hemiderma, but g very much
smaller than pm*.  Molars with the IHemidermine peculiarities
much exaggerated, the inner portion of m ' and m* so greatly
reduced that there is practically no protocone; parastyle and
metastyle distinet, but low; paracone and metacone low and very
narrow, producing a faintly two-lobed cutting edge, the posterior
lobe of which (metacone) is distinetly higher than the anterior. A
wavy commissure extends from parastyle to paracone and thence to
metacone and metastyle. On m ' a faint trace of the inner commis-
cures may be detected, extending from the two main cusps downward
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to inner edge of crown. Third upper molar a mere rounded, strocture-
less vemnant lying directly in line with main cusps of the two
preceding teeth and probably representing the paracone. Lower
incisors strongly contrasted in size, the outer much reduced, the
cutting edge of the inner obscurely trilobed, that of the outer bilobed.
Lower molars essentially like lower premolars, differing only 1n
their slightly greater length, slightly more distinet point, and in the
presence of a low, barely indicated posterior cusp. This cusp appears
as a mere backward prolongation of the cutting edge when teeth are
viewed from the side, but in crown view it is seen to have a dis-
tinetly indicated thickened base. It is probably the remnant of the
Lhypoconid. No positive trace of the three inner eusps can be detected.
The three teeth decrease uniformly in size from first to third, Skull
with rostrum very short, the distance from orbit to gnathion barely
equal to width of interorbital constriction. Dorsal profile of brain
case deflected immediately behind orbits. Iars small, separate. Tail
none. Interfemoral membrane narrow.

Species exvamined. —Rhinophylla pumilio Peters,

flemarks—This genus represents the extreme stage of development
of the Hemidermine type. It is not distantly rvelated to Hemiderma,
but the differentiation of the teeth has reached a much more extreme
stage,

Subfamily STURNIRIN 0.

1550, Stenoderming (part) Gervals, Expid, du Comite de Castelnan, Fool.,
Mamm., p. 32,

1565, Stenodermata (part) Perers, Monatsher. k. prenss. Akad, Wissensch,
Berlin, p. 257.

1866, Stenoderming (part) Gray, I'roc. Zool. Soc. London, p, 116,

1875, Silenodermata (part) Dopsox, Ann. ‘and Magz Nat. Hist., 4th ser.,
XVI p. 350, November, 1875,

1878, Stenodermata (part) Dopsox, Catal. Chiropt. Brit. Mus., p. 511.

1891, Phyllostomatine (part; Stenodermatine division, part) Frowes and
LypexKer, Mammals living and extinet, p. G705

1582, Stenodermata  (part) Wixce, Jordfundne og nulevende Flagermus
(Chiroptera) fra Lagoa Santa, Minas Geraes, Brasilien, p. 24,

Creograplie distribution.—Tropical Amwerica, north to Jamaica and
southern Mexico.

Characters—Teeth highly abnormal, upper molars with distinet
protocone, paracone, and metacone situated at extreme edges of
crown, the space between occupied by a conspicuons luugitl-ldinnl
groove, continuous from one tooth to the next. Lower molars simi-
larly grooved, the five typical cusps present at margins of crown,
those on outer side low and indistinet. but metaconid and entoconid
well developed.  Rostrum, tongue, and noseleaf normal,
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History—The genus Stwrnira has generally been associated with
the Stenodermatine, Tts tooth structure is so aberrant and highly
specialized, however, that it is more naturally placed in a special sub-
family.  Dobson remarks that the molars resemble those of the fru-
giverous Pteropi more closely than those of any other |then known|
bats, a statement that would have been true if he had excepted the
mandibular teeth of Phyllonycteris. Winge passes the subject by
with the mere remark that he regards the cheek teeth of Sturnire and
Vampyrops as more primitive than those of the other Stenoderms,
owing to the usual persistence of m ?, the large size of m *, and the
shight development of the upper cheek teeth.

Principal subdivisions—The genus Sturnira is the only member
of the subfamily vet known,

Genus STURNIRA Gray.

1842, Sturnirg GraY, Ann. and Mag. Nat. Hist., X, p. 257 (spectrum =
liliwm).

1840, Npetiptanus GrRAY, Proc. Zool. Soc. London, (1845), p. 58, January 20,
1545 (rotundatus = lilivm).

1878, Sturnire Dopsox, Catal. Chiropt. Brit. Mus., p. 588,

Pype-species—Sturniva  spectrum  Gray = Phyllostoma lilium
(eoflroy.

Geographic distribution—"Tropical America, north to Jamaica and
southern Mexico.

Nuinber of forns—Only the type species is now recognized.

Characters—Dental formula (Plates 111, IV, fig. 3) :

-23.1.--34567 ,2-2 1-1 22 3-3
19194587 39" T=2 0™ g=5 ! gup i

Upper incisors large, subequal in cross section, completely filling
space between canines. Inner incisors with crowns higher than long,
slightly oblique, strongly in contact near middle, the front surface
convex, the posterior surface concave, the cutting edge entire or with
the faintest possible suggestion of a terminal emargination. Outer
incisors extending barely beyond cingulum of canine, longer than
high, the crown broadly concave in front, narrowly convex behind,
its cutting edge sharp, rising to an angular point at middle. Lower
ineisors small, closely erowded in a nearly straight line between
canines, the roots projecting forward, the crowns rising perpendicu-
larly at a distinet angle with roots; erowns of inner pair with narrow
backward extension; cutting edge of all four teeth uniformly tri-
lobate, the lobes equal.  Canines strong, the upper more than half as
long as high, the lower more slender and with narrow but distinet
posterior heel. Inner surface of upper canine strongly concave.
Premolars simple, rather low, each with an outer cusp and inner con-
eavity. Upper molars quadratic in outline, slightly breader than
Jong, the main portion of the crown occupied by a deep longitudinal
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groove extending without break from last molar to last |E|re=.1nu]:lr, in-
clusive. Protocone low and long, oceupying the entire inner border
of crown. Paracone and metacone low but distinet, their commissure
deeply concave. A faintly defined cingulum extends along outer edge
of tooth. Second molar smaller than first; third with about one-
third the crown area of second, its protocone and median groove dis-
tinet, its outer cusps barely indicated, though present. IFirst and sec-
ond lower molars with median groove well developed, but less distinet
and continuous from one tooth to the next than in upper molars;
m ' with paraconid low and hypoconid practically absent, but with
protoconid, metaconid, and entoconid well developed; m ., with dis-
tinet metaconid and protoconid exactly opposite each other at anterior
corners of crown, and low entoconid at posterior inner corner, but
hypoconid barvely, if at all, indicated. , Third lower molar with about
one-third the erown area of second; it has two rather distinet eusps
in position of protoconid and metaconid. Skull showing no special
peculiarities, the brainease moderately high and with fairly devel-
oped sagittal crest, the rostrum somewhat more than half as long as
braincase, its greatest interorbital width slightly more than depth in
same region, and about equal to distance from incipient postorbital
process to canine. Nares slightly extended backward by a squarish
emargination more than half as wide as nasal aperture. Audital
bullee small, covering less than half surface of cochlew. Noseleaf
and ears normal. Tail absent. Interfemoral membrane moderately
developed. Calear present, though small. In males there is a con-
spicuous tuft of stiff, modified hairs at front of shoulder similar to
the epauleties of £ pomophorus,
Species evamined —Sturniva lilivm (Geoffroy).
Subfamily S TENODRKRMIN G,
1888, Phyllostommina (part) Gray, Mag. Zool. and Bot., 11, p. 488, Decem-
ber, 1838,
1855, Stenoderming (part) Gervars, Expéd. du Comte de Castelnan, Zool.
Mamm., p. 32,
1865, Stenodermata  (part) Perems, Monatsber, k. prenss., Akad. Wis-
senseh., Berlin, p. 257.
1866. Stenoderming (part) Gray, Proe. Zool, Soc. London, p. 116.
1866, Centurioning Gray, I'roc, Zool, Soc, Lomdon, p, 118
1875. Stenodermate (part) Doesox, Ann. and Mag. Nat. Hist., 4th ser., XVI,
p. 350, November, 1875,
1878, Stenodermatae (part) Dossox, Catal. Chiropt. Brit. Mus., p. 511.
1801, Phyllostomatine (part; Stenodermatine division, part) Frower and
Lypegker, Mammals living and extinet, p. 672,
18092, Stenodermata  (part) Winee, Jordfundne og nulevende Flagermns
(Chiroptera) fra Lagoa Santa, Minas Geraes, Brasilien, p. 24,
1898, Brachyphyllina (part) H. Arcexs, Trans. Amer. Philos, HSoc, N 8.,
XIX, p. 258.
1901, Centurionine Reax, Proe, Acad. Nat, Sci, Philadelphia, p. 206, June
8, 1901,
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(reographic distribution.—Warmer parts of Ameriea north to Cuba,
southern Florida, and central Mexico.

Characters—Teeth highly abnormal. Upper molars with erowns
elongated across main axis of toothrow (very broad and short).
Paracone and usually the metacone also well developed at extreme
outer margin of tooth, the two cusps together with their commissure
forming a cutting edge, which is often rimmed by twe cingula, an
outer and an jnner.  Protocone at extreme inner margin, except when
its place is taken by the shelf-like, often very large hypocone, which
in extreme instances resembles a second protocone. The space be-
tween the inner and outer cusps is occupied by a wide, slightly con-
cave crushing surface, the enamel of which is variously wrinkled and
roughened, rarely almost smooth. Lower molars with main portion
of crown nearly flat, its surface roughened as in the maxillary teeth.
On the outer edge are two low, broad cusps (the second oceasionally
obsolete), the protoconid and hypoconid, between which a small
third, possibly the mes=ostyle, 1= sometimes present.  On the inner edge
a conspicuous spike-like cusp arises opposite or slightly behind the
protoconid and a less conspicuons ensp occupies the posterior inner
angle of the crown. The larger of these cusps is the metaconid, as a
rudimentary elevation representing the last trace of the paraconid is
oceasionally present in front of it (Artibeuws). (Plates V and VL)
Tongue normal. Rostrum usually though not invariably much
broadened and shortened. Antorbital canal indistinet, opening ante-
riorly by two or three minute orifices. Noseleaf usually present,
though sometimes rudimentary or absent.

History.—This subfamily has been recognized as a distinet group
since 1855, It was subdivided by Gray, who separated the Centu-
rionina; by Harrison Allen, who removed Brachyphylle and asso-
ciated it with Phyllonyecteris; and by Rehn, who again regarded the
(enturioning as distinet. The group as a whole appears to me very
Lhomogeneons, and T can see no reason to remove any of its genera.

Principal subdivisions—Nineteen genera of Stenodermin are now
known.

KEY TO THE GENERA OF STENODERM 1N,

Rostrum much shortened, considerably less than half as long a8 braincase.
£}

2 B .
Molars 5= upper ineisors situated beneath edge of nares,

Cenidurio, p. 165,
Molars :Lf:; upper incisors separated from nares by distinet horizontal area.

Anterior margin of orbit with a low but distinet bead ; interptery-
eoid space practieally absent, the hamular processes almost per-
pendicular to sagittal plane; choanme forming a nearly circular
backwardslirected opening . o e Ametrida, p. 171,

Anterior margin of orbit produced into a conspicuous plate; inter-
pteryvgoid space evident, the hamular processes directed backwarid
and slightly outward; choange normal-.._Spharenycteris, p. 170,
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Rostrum not specially shortened, at least half as long as Dbraincase.
Rostrum deep, parallel sided, almost cuboid in form _ Pygoderma, . 166,
Rostrum not cubwoid.

Naszal region occupied by a narrow emargination extending back
from nares to between orbits____ T Chioderme, [ 1957,
Nasal region without emargination.
Interpterygoid space extended forward as a deep palatal emar-
gination.

Rostrum  strongly  depressed  between high  supraorbital
ridges ; nares extending half way from front of pre-
maxillaries to point of juncture of supraorbital
3 e L R R el iy S e Nienoderma, p. 165,

Rostrum rising above level of low supraorbital ridges;
nares extending mueh less than half way from front of
premaxillaries to point of juncture of supraorbital ridzes.

Borders of palatal emargination strongly converging
anteriorly ; inner upper incisor with crown slender,
noticably higher than long. - o—-- Phygllops, p. 164

Borders of palatal emargination not strongly converg-
ing anteriorly ; inner upper incisor with erown short
and thick, scarcely or not higher than long.

Upper molars 3-3__________ Loy N Ardopz, p. 162

Upper molars 2-2 o e e - Aritens, . 165

Interpterygoid space not extended forward as a deep palatal
emargination,

Inner upper incisor slightly higher than outer, but not
twice as large, the two teeth unsually not conspicnously
different in form or size,

Length of rostrom fully § that of brain case, depth of
rostrum at front of second premolar more than #
that of braln ease_ oo Uraderma, p. 154,

Length of rostrum slightly more than & that of brain
cise ; depth of rostrum at front of second premolar
less than 4 that of brain case.

Inner upper incizor bifid, m?* and @, present or
abzent, 2o reduced in gize that their presence or
absence does not affect the form of the sor-
rounding beme________________Artiliens, p. 160

Inner upper incisor entive, m®* and wm, well de-
veloped, effecting the form of the surrcounding
B o R e Enchisthenes, p. 162,

Inner apper incisor much higher than outer, usnally, at
least, twice as large, the two teeth conspicuously dif-
ferent in form and size,

First lower molar with distinet postero-internal cusp,
the crown very different in form from that of the
last premolar.

Crowns of molars both above and below heavily
wrinkled ; second upper molar with large pro-
toconule; upper canine with large secondary
[ H - e S R e e S Brachyplhplle, p. 152,
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Crowns of molars both above and below nearly
smooth; second upper molar without protoco-
nule ; upper canine with no secondary cusp.

Upper molars 3-3, the seeomd with lnrge meta-

] PSR R LTI Vampyrops, p. 154,
Upper molars 2-2, the second with metacone
(] FE=T0) [ Vampyrodes, p. 156,

First lower molar without postero-internal cusp, the
crown somewhat closely resembling that of last pre-
molar,

Inner ensps of second lower molar very large,
their height about half widilh of crown.

Lower incisors 2-2; surface senlpture on cheek
teeth obzolete.— Viaspyressa, p. 156,

Lower incizors 1-1 ; surface sealpture on cheek
teeth well developed__Vampyriscus, p. 156,

Inner cusps of second lower molar obsolete or ab-
sent.

Second upper molar without median ridge:
secotd lower molar searcely wider than ra-
mus of mandible, its crown with normal
though very low cusps and no median ridge.

Mesophylla, p. 158,

Second upper molar with median ridge; sec
ol lower molar with saucer-shaped crown
much wider than mandible and with two-
cusped median vidge____Ectophylle, p. 159,

Genus BRACHYPHYLLA Gray.

183k Brachyphyplle Gray, Proc. Zool. Soe. London (1833), p. 122, March,
1834,

1878, Brachyphylla Dorsox, Catal. Chiropt. Brit. Mus,, p. 540.

18098 Brachyphylle H, ALvex, Trans, Amer. Philoz, Soe., n, 5., XIX, p. 258

Ty pe-species—Brachyphylla cavernarum Gray.

(Geographic distribution—Greater and Lesser Antilles.

Number of forms—Two species of Brachyphylla are now recog-
nized.

Characters.—Dental formula:

-_ﬁ;ﬁ._l_::_—_:"}_‘?_ﬁ“ﬂ E 2 _ELE, o :I‘;"!,}ma_ 2;2! b 3_3
12-.1.-2-456567 2-% 1-1 2-5 3-3
Upper incisors very strongly contrasted in size and form, the inner
large with triangular crowns, higher than long, the front face convex,
the inner face coneave, and with distinet cingulum. Though far
apart at root and apex, the inner incisors are strongly in contact where
widest, that is at the base of their crowns, Outer incisor minute,
rounded, flat crowned, barely extending beyond ecingulum of canine
and of inner incisor, between which it 1s closely wedged. The incisors
thus completely fill the space between canines at level of cingula,
though their roots and tips are wide apart, a very unusual condition,

= 32,
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though the form of the inner incisor is somewhat closely approached
in Ectophylle. Lower incisors with rbunded subequal crowns crossed
by a faint longitudinal ridge. They form a continuous, shohtly
convex row between canines. Upper canine with length of erown
nearly equal to height, the cingulum well developed, especially on
inner side, where it forms two low, but very distinet cusps: main
shaft of tooth with a large secondary cusp extending nearly to mid-
dle of posterior edge, a character unique in the subfamily.  Mandib-
ular canine low, the cingulum forming a noticeable posterior heel,
Anterior upper premolar minute, not extending beyvond eingulum of
eanine, searcely larger than outer ineisor, which it resembles in form.
Posterior upper premolar high and short, with distinet eingulum but
no evident styles, the inmer flat surface directed very shghtly back-
ward. Lower premolars well developed, showing no special pecul-
iarities.  First and second upper molars (Plate VI, fig. 3), with outer
cusps large and unusually trenchant, without distinet cingnla; m '’
with large protocone and small protoconule and metaconule, @ ®
with protoconule about half as large as prnlu:'(un- which it resembles
in form; metaconule about as in m?* The erushing surface of
both teeth is concave laterally and very coarsely wrinkled, more
coarsely than in any other member of the group. Third upper molar
about half as large as second, and of approximately the same form.
As in the second, the protoconule is large and much like the proto-
cone in form, though not as high. First and second lower molars
with protoconid, metaconid, hypoconid, and entoconid present, though
ather low, the two inner cusps often, especially in i ., bearing low
but distinet secondary cusps in positions corresponding to those oceu-
pied by the protoconule and metaconule. Third lower molar more
than half as large as second, its protoconid low but distinet, its
hypoconid flat, its metaconid high, narrow, and more conspicuons
than in either of the other molars. Skull rather long and slender
for a Stenodermine bat, but showing no qpu,iu] peculiarities of form.
Lachrymal breadth about one-half greater than depth in same region,
and contained one and one-half times in length of rostrum. Widtl
of palate between first molars equal to one-half length of tooth-
row (incisors excluded). Ears small, separate. \uwlc*.ir, riudimen-
tary, without upright process, the upper edge shghtly emarginate
at middle. Tail about ~one-fourth as long as femur, entirely con-
cealed in base of rather wide interfemoral membr ane: caudal ver
tebrwe, 3. Tongue not specially modified.

Species examined —Brac hyphylla cavernarum Gray and B. nana
Miller.

fwmru'ﬁ's—;\Ithmlgh specialized in the reduced condition of the
noseleaf and in the peculiarities of the npper inecisors and eanines and
in the great development of the protoconule in e * and m ®, this genus
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appears to be the most primitive of the Stenodermines, a position in-
dieated by the slightly modified form of the skull, and more espe-
cially by the I.l:gv size and nearly complete condition of the posterior
molar in both jaws. By Harrison Allen it was associated with Phyl-
lonycteris as a section of the Glossophaginm, while by Dobson it was
regarded as a relative of the Desmodonts.

Genus URODERMA Petlers.
1865, Urodermae 'erers, Monatsber. k. preoss. Akad. Wissensch,, Berlin, p.
G8T {zenus).
I8T8. Urnderma Dopsox, Catal. Chiropt. Brit. Muos., p. 315 (subgenus of
Artibeus, part).
1001, Uroderne REax, roe. Acid. Nat. Scl. Thiladelphia, 1900, p. 757,
February 9, 101 (genus).

?'f”rf*—xp{‘r-;f’.h'.—lr"r'm."f’.i"u.rr.r brilobatum Peters.

(Ceographic distribution.—Tropical Ameriea north to Panama.

Number of forms—Two species of Uroderma are now known, I,
bilobatum Peters and U, convesuwm Liyon. The species planirostris,
an Artibeus, has been wrongly placed in this group on account of its
tooth formula.

Characters—Differing from Artibews (p. 160) in the longer, much
deeper rostrum, the well-developed last molar, both above and below,
the bilobed outer upper incisor and in certain other details of tooth
strueture.  Dental formula:

-28.1.--3456
12-.1.-2-456

9-2 1-1  98-2 .8-¢
g TP e ME

Relative size and general form of incisors as in Arfibeus, but ¢ * with
cutting edge distinetly and equally bilobed. Premolars and molars
(Plate VI, fig. 1) as in Astibeus, except that the surface sculpture on
molars is lmln:.h conrser and less extensive, tending in m * and = * to
form a rudimentary metaconule, m , lacks the metaconid, and m ®
and m , are well developed, though small teeth, the fu:'m:}l‘ broader
than long and with about one-fourth the crown area of m *, the lat-
ter subquadrate, with nearly half the crown area of w .. Rmt:um
fully three-fourths as long as and more than half as deep as brain
case, giving the skull a very different aspect from that of Astibeus.
Length of rostrum much greater than lachrymal breadth and about
equal to distance across palate, including first molars.  Depth through
lachrymal region nearly equal to lachrymal breadth and more than
half depth of brain case.

Species examined —Uroderma bilobatum Peters and U. converum
Liyon.

Remarks—As first clearly pointed out by Rehn this genus differs
conspicuonsly from Aréibews in the form of the skull.  In this charac-
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ter it somewhat suggests Vampyrops, but the rostrum is deeper, while
the dental peculiarities at once w[m]'ﬂh‘ the two genera. The most
convenient means of recognition is furnished by the upper incisors;
these in Uroderma are subequal and bilobed, in Vampyrops strongly
contrasted in size, and the inner with cutting edge entire.

Genus VAMPYROPS Peters.

1800, Platyrhinug Savssure, Rev. et Mag de Fool., 2e gir, XII, p. 420,
October, 1860, Not Plafgrbinus Clairville, 1795,

1865, Vampprops Perers, Monatsber. k. preuss. Akad. Wissensch,, Berlin,
p. 356.

1878, Vampprops Dopsox, Catal. Chiropt. Brit. Mus., p. Hax

1900, Vampprops Toosmas, Ann, and Mag. Nat. Hist, Tth ser.,, V, p. 269,
March, 1MW),

Type-species—Phyllostoma lineatum Geoffroy.

Geographic distribution—Tropical America north to southern
Mexico.

Number of forms—Nine species of Vampyrops are now recognized.

(' haracters—Dental formula :

-98.1.--84567.2-3 1-1 9-2 3-8
T T B T o L L R P

Upper incisors very unequal, the inner more than twice as high
as outer, the crowns obliquely set, in contact at tip. the cutting edge
entire; outer incisor low but we 11 developed, completely ﬁ]lmg space
lmtueen canine and inner incisor, its cutting edge faintly bifid.
Lower incisors small, equal, fu:-rmmg a nearly stmlght line between
canines, their entting edge faintly bifid. Canines and premolars es-
sentially as in Artibens. TFirst and second upper molars with the
outer cusps and both cingula well developed, as in A#tibeus, but with
hypocone absent or very rudimentary and with crushing surface
nearly smooth. The two teeth are essentially alike in form. Third
upper molar always present, slightly 111"*-:-1' than in Artibeus, its
crown area about llIl{‘—{.lglllll that of hE‘.I{:l}[IlI molar. Lower molars
with surface of crowns nearly smooth: the two outer cusps well
developed in m , and m . tlluuéh hypoconid is usnally very low, par-
ticularly in m .3 m['tm'unnl absent or represented by a minute rudi-
ment in m ,, well developed in m ,; entoconid moderately large in
both teeth; third lower molar with crown surface about one-fourth
as great as that of second.

Species examined —Vampyrops dorsalis Thomas, V., fumosus Mil-
ler, V. helleri Peters, V. lineatus (Geoffroy), V. recifinus Thomas,
V. wmbratus Liyon, V. vittatus Peters, V. zarhinus H. Allen,
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Genus VAMPYRODES Thomas,

1900, Vampyrodes TooMas, Ann, and Mag, Nat. Iist, Tth ser., V, p. 270,
Mareh, 1900 (subgenus of Vampyrops ).

Ty pe-species—Vampyrops caraceiole Thomas,

(reographic distribution.—Island of Trinidad.

Number of forms—The type is the only species yet known.

Characters—Similar to Vampyrops, but with only 2-2 upper mo-
lars, and these conspicuously differing from each other in form, owing
to the reduction of the metacone in the second to a mere trace,

Species ervamined.—Vampyrodes caraceiole (Thomas).

Remarks—Althongh Vampyrodes was originally defined as a sub-
genus of Vampyrops, it seems quite worthy of recognition as a genus.
The third upper molar in Vampyrops is a well-developed tooth, the
presence or absence of which would cause, contrary to the condition
in Artibeus, a distinet difference in the form of the maxillary at back
of toothrow. A character of more importance is furnished by the
suppression of the metacone in the second molar.

Genus VAMPYRESSA Thomas.

1900, Vampyressa Toosmas, Ann, and Mag. Nat. Hist,, Tth ser., V, p. 270,
March, 19404 (subgenus of Vampprops).
Ty pe-species.—Phyllostoma pusillum Wagner,
Geographic distribution.—Drazil.
Number of forms—The type is the only species thus far dis-
covered.
(' haracters—Dental formula:

-28.1.--84566-.2- 2 1-1 T e e
i P e oy A e e U e
[+
In general like Vampyrops but molars only 'f_; their surface

seulpture much more distinet; middle upper incisor faintly bifid;
metacone of m * so reduced that the tooth is irregularly pyriform in
outline, the narrower portion (paracone) outward: first lower molar
without eusps on inner side, the general appearance of the tooth not
very different from that of last premolar.

,";'p{-r-.fr.-x ewamined —Vampyressa pusilla ( Wagner),

Genus VAMPYRISCUS Thomas.

1900, Vampyrisens Trosmas, Ann and Mag. Nat. Iist, Tth =er., V, p. 270,
March, 1900 (subgenus of Vampprops).

Ty pe-species—Chiroderma bidens Dobson,
Geographic distribution—Peruvian Amazon region.
Number r.rf f{),il }‘.?.‘.‘{.—UI]L} the type :'-I}l_‘l_ll:'h.
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Characters—Like Vampyressa, but with lower incisors only 1 -1,
and surface sculpture on molars obsolete.  Dental formula:

5 [} E £ & L By &)
-28.1.--8456-,9-2 1-1 ,2-9 9-2 o
- S 5 " : ot z i =1l

f ==, 1. -2 -456- 1-1" 1-1 2-2 2=4

N‘.rmn"r'x i .*'m*rf'.—l'H.ur‘,rw.f'.:m'rm bidens l]}l hsomn ).

Remarles—Vampyriscus, like Vampyressa and Vampyrodes, seems
too distinet from Vampyrops to be united with it as a subgenus,
This is the most divergent of the three, having lost two of its lower
incisors, and agreeing with Vampyressa in the reduced number of
molars and in the simplified structurve of m * and w .

Genus CHIRODERMA Peters.
1860, Chiroderma 'erers, Monatsher, k. preuss. Akad, Wissensch, DBerlin,
I THT.
186G, Mimetops Gray, 'roc. Zool. Soc. London, p. 117 (cited as M8, syn-
onyi of Chivaderyr),
1878, Chiroderma Donsox, Catal, Chiropt. Brit. Mus, p. 531,

Ty pe-species—C hivoderma villosum Peters,

Geographic distribution.—Tropical America, north to Costa Riea.

Number of forms—Four species of Chiroderma are now known.

(haracters.—Dental formula:

-83.1.--8486-.8-3 11, .93, 3-8 o
T F T G T W ey ey | T a

Teeth in general similar to those of Pampyrops, but inner upper
incisors more slender and slightly less obligue; lower ineisors not as
closely crowded ; anterior premolar both above and below smaller and
not in contact with posterior premolar, each with diameter of crown
decidedly less than that of its respective canine, that of lower jaw
with erown area searcely more than four times that of a lower incisor
and with cusp reduced or obsolete; upper molars with the cusps,
notably the protocone, the base of which in m # i1s nearly terete, much
thickened, so as to encroach on erushing area of crown, the surface of
which is marked by a few coarse wrinkles: outer cusps with eingula
obsolete or absent ; lower molars with onter cusps similarly thickened
as compared with those of Vampyrops, this particularly the case with
the hypoconid, which, in hoth teeth, is distinetly subterete; inner
cusps of m, practically absent, the tooth thus differing notably
from that of Vampyrops, those of m ., however, thickened and well
developed, a supplemental cusp, probably homologous with that some-
times present in Arfibens, between metaconid and entoconid. and
nearly as large as the latter. Skull essentially like that of Vam-
pyrops but with nasal bones apparently absent, their place ocenpied
by an emargination extending back from nares to between orbits.s

21 have seen no skulls sufficiently immature to show whether the nasals are
completely absent or not.
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Mandible with angular process remarkably short and ill defined. TIn
external characters not essentially different from Vampyrops.

Species examined —C hivoderma salvini Dobson, O, jesupi J. A.
Allen, €. doriee Thomas, and (. villosum Peters.

Remarks.—Although not distantly related to Vampyrops this genus
is readily distinguishable by the apparent absence of the nasals, the
different tooth formula, the reduced condition of pm ® and pm ,, and
the peenliar thickening of the eusps of the molars.

Genus MESOPHYLLA Thomas.

1900, Mesophylla Tromas, Aun, and Mag, Nat. Hist., Tth ser., VIII, p. 143,
Aungns=t, 19600,

Type-species—Mesophylla macconelli Thomas,
Geographic distribution—DBritish Guiana.
Number of forms—Only the type species is known.
(' haracters—Dental formula:

~-23.1.--3456- .2-2 1-1 2 -3 2-3_,

e e e ey \ i y = =30.

12-.1.-2-4567 2-2" 1-1 23 3-¢

Upper incisors small but strongly contrasted in size, separated from

each other and from canines by distinet spaces, the inner pair con-
verging terminally, their cutting edge entire. Lower incisors small,
subequal, forming a continuous, nearly straight line between canines.
Canines slender and very sharply pointed, the upper long at base and
with well-developed cingulum, the lower with base somewhat pro-
duced backward. Upper premolars acutely pointed, with distinet
cutting edges and well-developed concave inner surface. Lower pre-
molars approximately like lower canine in form, though smaller,
each with a single main anterior cusp and a distinet, flat, posterior
heel ; g, in contact with eanine; pme , spaced both anteriorly and pos-
teriorly. First upper molar much smaller than second, its crown
triangular in outline, with barely indicated protocone and high para-
cone.  Second upper molar with the erown basin-shaped and nearly
smooth, its single cusp, probably the paracone, well developed and
situated antero-externally. First lower molar resembling last pre-
molar, its erown maostly flat, but with a single high cusp anteriorly.
Second lower molar rather longer than first, its outline narrowly oval
with narrow end forward, its width scarcely greater than that of
mandibular ramus. The surface is basin-shaped, smooth, and the
edges bear two distinet eusps on inner side of tooth and one at middle
of front. Last lower molar very small, showing no definite structure,
its size about equal to that of a lower incisor. Skull much as in
Vampyrops, but with relatively smaller rostrum narrowing more
noticeably in front. Nasal region depressed. Basisphenoid pits
shallow and ill defined. Ears and noseleaf showing no marked pecul-
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iarities. Tail absent. Calear short but distinet. Interfemoral
membrane moderately wide.

Species examined —Mesophylla macconnelli Thomas.

Remarks. . pointed out by Mr. Thomas, this genus is interme-
diate lluh\'m-ll |mnp_#,u.u‘m and Eetoplylla. Tt seems much nearer
the latter, however, with which it forms a distinet group character-
ized by the basin-shaped z * and m ., and the almost exact approxi-
mation in form of we , and pm . This last character is foreshadowed

in Vampyressa and Vampyiriscus,
Genus ECTOPHYLLA H. Allen.
1892, Eetophplta 11, Aviex, Proc. U, 8. National Museom, XV, p. -H1, Octo-
ber 26, 1892,
1808, Hetophyllo 11 Aviex, Trans. Amer. Philos. Soc, n. s, XIX, [ 267,
pl. xvL

Ty pe-species—Ectophylla alba 11. Allen.

(feographic distribution.—THonduras and Nicaragua.

Number of forms—The type species,

Characters—In general not unlike Wesophylla, but lower molars
only 2-2, and basin-shaped crown of m * and w ., erossed by a dis-
tinet median longitudinal ridge. Upper incisors with terete-conical
crowns, the inner pair approximating basally. Canines, premolars
(except pme,), and lower incisors as in MWesophylla. First upper
molar differing from that of Wesophylle in presence of a distinet
though low protocone. Second lower molar bagin-shaped, the bot-
tom of the concavity occupied by a conspicuous though simple lon-
gitudinal ridge. As in Mesophylla, the tooth has only one cusp, a
rather high paracone. Last lower premolar and first lower molar
approximately alike and closely resembling the corresponding teeth
in Mesoplylla, exeept that each has a distinet though low postero-
external cusp.  Second lower molar very conspicuously basin-shaped,
broadly oval, much wider than ramus of jaw, its edge with two small
but distinet cusps on anterior border and a low, indistinet postero-
external elevation. As in the corresponding upper tooth. the bot-
tom of the concavity is crossed by a distinet longitudinal ridge.
This ridge is noticeably bicuspidate, or perhaps might be better
deseribed as formed by the coalescence of two eusps®  Otherwise
essentially like .]frwugifayffn.
 pec Allen.

hm.rm.-ﬂx—lhh genus is not nh-:t.mih‘ related to Wesophylla. In
dental characters it iz one of the most aberrant of the Stenoderminge,
though the skull is not specially modified, and externally it has the
sppearance of a small, whitish Vam pyrops.

aThe peculiar cuspidate character of this ridge is not well shown in Harri:
son Allen’s figure of the dentition. (Trans, Amer, Ihilos, Soc. n. s. XIX,
pl. xvi, fig. 3.)
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Genus ARTIBEUS Leach.

1821, Artibens LeacH, Trans. Linn, Soe. London, X111, [ Ta ( jamaicensiz),

1521. Madatwns LeacH, Trans. Linn. Soe. London, X111, p. 81 (lewisii=
Jamaicensis),

1825, Medaleus Gray, Griflith’s Cuvier, Animal Kingdom, V, . T

1838, Arctibens Gray, Mag. Zool. and Bot., 11, p. 457.

1843, Medatens Gray, List spec. mamm. Brit. Mus., p. xviii.

IB47. Aretibins Boxararte, I'roc. Zool. Soc. London, p. 115,

1555. Pleraderma Gervars, Expidd. du Comte de Castelnau, Zool., Mammif.,
Pk (Mperspicillatuem " from Pern, Brazil, and Guiana).

1855, Artilvrus GeErvars, Bxpdd. du Castelnan, Zool., Mammif., p. 54,

1555, Dermanura Gervars, Expad. du Comte de Castelnan, Zool., Mamumif.
P 86 (cinercum).

IST8. Artibeus Dopson, Catal. Chiropt, Brit. Mus., p. 514.

1878, Uroderma Dopsox, Catal, Chiropt. Brit. Mus., p. 515 i snhgenms, part ).

1878, Dermanury Dorsox, Catal. Chivopt. Brit. Mus., po 515 (sulgenns ).,

1880, Dermanyra Corg, Amer, Nat., XXIII, p. 130, February, 1880 (genus).

1892, Artobins WiNce, Jordfundne og Nulevende Flagermus (Chiroptera)
fra Lagoa Santa, Minas Geraes, Brasilien, p. 10.

Ty pe-species.—Artibeus jemaicensis Leach.

(reographic distribution.—Warmer parts of America. north toe
Cuba, southern Florida, and central Mexico.

Number of forms—About 15 forms of Artibeus are now known.

('haracters—Dental formula (Plate V) :

Lo

92 S—3

-28.1.--8456(7) ,2-2 1-1 2-9 )
g —a

12— 1.-2-4506 [T) 4 9._ 9 cl—l"f""“'ﬂ:g* n
28, 30, or 32.

&5—3

b
| ESEbl E

Upper incisors small, closely crowded, completely filling space be-
tween canines, the inner with a distinetly bilobed cutting edge, the
outer simple, hardly extending bevond base of crown of inner, but
about equal to it in length, the cutting edge entire, oblique. Lower
incisors smaller than upper, closely crowded between canines, the
crowns broader than long, with slightly bilobed cutting edge. Ca-
nines stout, simple, with distinet cingulum but no secondary cusps.
[Tpper premolars with large triangular outer cusp and broad flattish
or concave inner surface divected backward and shghtly inward;
styles slightly developed, but the posterior usually forming a notice-
able cusp; second premolar with distinet though sometimes low inner
basal cusp. Lower premolars not unlike the upper but broader rela-
tively to their length and without the evident concave inner surface;
the second often closely resembling the canine, especially in the
smaller species.  First upper molar with erown noticeably broader
than long, much longer externally than internally, most of its sur-
face ocenpied by a shallow-coneave crushing area, the enamel of
which is noticeably wrinkled; protocone and hypocone well devel-
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oped and nearly equal in size, the widening and shortening of the
erown displacing the latter cusp, so that both appear to be on ante-
rior side of tooth, the hypocone suggesting a protocone and the
protocone an enormously enlarged protoconule.  Paracone and meta-
cone well developed, forming, with their commissure, the trenchant
outer edge of tooth. Outer cingulum obsolete in ', well developed
in m 2% Inner cingulum distinet in both and extending to tip of
paracone. Second upper molar slightly more than half as large as
first, its greatest length at middle instead of along outer edge, the
cusps all much reduced, particularly the metacone and hypocone, the
latter being shelf-like in form and sometimes practically absent.
Third upper molar reduced to the vanishing point, absent in some
species and present in others as a rounded flattish remnant smaller
than metacone of w2, elose beneath which eusp it is situated. This
tooth is so small that its presence or absence has no effect on the form
of the maxillary at back of tooth row. First and =econd lower mo-
lars alike in general structure, but first is the larger, and its greatest
width 1s at middle or posteriorly, while that of the second is in front.
The Stenodermine type of tooth is here seen in its most perfect devel-
opment, though Cenfurio presents a more extreme phase. The erush-
ing surface is large, finely and closely wrinkled, and slightly en-
eroached upon by the cusps. Protoconid low, but long and well
developed, without eutting ridge on inner side. Hypoconid distinet
though low in # ,; obsolete or flat in m .. Metaconid high, narrow,
and subterete, connected with cingulum in # ., the cingulum passing
its base in m,. Entoconid low but distinet, subterete. Between
metaconid and entoconid the cingulum occasionally rises to a dis-
tinet trenchant cusp.  Third lower molar absent or present. When
present slightly larger than m ® and witlht a small antero-internal
cusp, probably the protoconid, but area of crown not or scarcely
ereater than that of metaconid of the other molars. Skull with
moderately wide, slightly elevated brain case, wide-spreading
Zygomata and rather short, low rostrum. ]_..-_-np:i_h of rostrum
slightly more than half that of brain case and about equal to lach-
rymal breadth; depth throngh lachrymal region less than half
lachrymal breadth. Palate moderately wide, the distance between
the second upper premolars about equal to that from ineisor to hypo-
cone of first molar. Ears separate. Noseleaf well developed. No
external tail. Interfemoral membrane narrow. Calear short but
distinet.

Species examined.—Artibeus coryi (J. A. Allen), A. glaucus
Thomas, A. intermedius J. A. Allen, A. jamaicensis Leach. A. Titu-
ratus Lichtenstein, A. palmarum Allen and Chapman, .. parvipes
Rehn, A. pheocotis (Miller), A. planivostris Peters, A. guadirivittatus

20735—No, 5T7—07 m——11
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Peters, . raews (Miller), . rosenberge Thomas, (. folfecus Saus-
sure, . watsoni Thomas,
Bemarks.—According to the presence or absence of the vanishing

last molars, the speecies may be arranged as follows: Molars %,

planirvostris; molars 5, coryi, glavcus, intermedius, jomaicensis,
" - " - ‘-j
lituratus, palmarum, parvipes, rosenbergi, watsoni; molars 5

cinerens, pheotis, quadvivittatus, ravus, toltecus. The species of
the first group has been associated with the very different Uroderma
bilobatum, those of the second are Artibens in a restricted sense,
while those of the third have been called Dermanura, either as a
subgenus of Artibens or as a distinet genus.  After examining prae-
tically all the known species, I can see no good reason for subdi-
viding the genus Artibens further than by removing Uroderma and
Lnelisthenes.  There appear to be no other characters correlated with
the different tooth formulas; and the presence or absence of these
terminal teeth, when reduced to the vanishing point and entailing no
change in the form of the surrounding bone. is of little importance.

Genus ENCHISTHENES Andersen.

1906, Enchisthenes ANpERSEN, Ann. and Mag. Nat. Llist., 7th ser.,, XVILI, p.
420,  December, TDHH

Ty pe-species.—Avtibeus harti Thomas.

(feographic distribution—~lsland of Trinidad, West Indies,

Number of forms.—The type is the only species known.

(' haracters—Similar to Artibews, but inner upper incisor not bifid,
and third molar both above and below well developed and effecting
the form of the .-:|||'rnu|1dh|g bone.

Species examined —Enehisthenes harti (Thomas).

Remarks—This genus is well differentiated from Artibeus by the
simple form of the inner upper incisor and the large size of the pos-
terior molar in both upper and lower jaws. The only species at
present known is further distinguished from the members of the
oenus Artibeus by the presence in the tragus of * a pointed upwardly
directed projection on the inner margin near the tip.”

Genus ARDOPRPS Miller.

1200, Qtenaderma THoMmas, Ann. and Mag. Nat, Hist., Gth ser.. VII, p. 523

June, 1591 (parth.
1808, Stepoderme Trovessart, Catalogus mammalinm, p. 162 (subgenus,

pairt).
100G, Ardops Mitter, Proc. Biol, Soc. Washington, XIX, po 84 June 4, TEHH
Ty pe-species.—Stenoderma nichollsi Thomas,
‘.rrr!,,”rﬂ_”ﬁ;' ier distribution.—Lesser Ant illes.
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Number of forms.- Three species arve known, Ardrops wichollsi
(Thomas), 1. montserratensis (Thomas), and . fuciee (Miller).
haracters—Dental formula :

a—a .
—k Y
. i =4 32,

i u 0 B6 T ", j
—_.f_-'i. l. ——34 56 ;.3 ;" - -1 j”m
2. 1. -9_-4567 2-2 l—l —

il

Upper ineisors proportioned about as in Awrtileus and r“"'""”;—_‘_’ ]
straight line between canines, the onter rising barely to level of cin-
eulum of canine, its crown broader than long, deeply grooved on
anterior face, its cutting edge entive and with faintly indicated
cusp, but searcely :1|:]i:]m--. the inner about twice as high as outer, but
with its length nearly equal to its height, its posterior surface con-
cave, its entting edge rising to a blunt main enusp on inner side and
sometimes showing a rudimentary second cusp on outer side. Lower
incisors subequal, smaller than upper, the crowns projecting conspic-
uously forward beyond roots, the anterior surface oblique, higher
than wide, deeply grooved. the groove passing through cutting edge
and short posterior surface. Canines stout, scarcely higher than
large premolars (pm* and pm ), the lower with well developed
postero-external talon, this slightly indicated in upper. Anterior
upper premolar (pm?) essentially like canine, but not as high,
and with better developed postero-external eingulum cusp.  Pos-
terior upper premolar (pmt') about as high as canine, but with
longer base and with a conspicuous, deep, postero-internal con-
cavity for reception of protoconid of first lower molar; posterior
cutting edge with large secondary cusp near middle in addition
Lo ilu- h.hll talon. Anterior lower premolar (pm ,) essentially
like anterior upper premolar. Posterior lower premolar (pwn )
more nearly resembling lower eanine and with sinilar large
postero-external talon, but the length of crown greater in propor-
tion to the height, and the shaft thicker basally. Upper molars as

Artibeus except that hypocone of m® is relatively larger and
more distinet from protocone, which it nearly equals in height; s
about as large as metacone of m *, its surface coneave, with a minute
inner cusp and two outer cusps, one of the latter situated distinetly
inward from the cingulum. A distinet though small median cusp
on outer side of m = is possibly a llliI!l]Il'l]lfII‘H mesostvle; outer
{mgnlum obsolete, but inner unusually well tluulupml that of wm*
passing around anterior base of paracone. TFirst lower molar dif-
fering noticeably from that of Artibens in the relatively mueh larger
and |n"h| T 1}1'ntuumlil the inner side of which is |11't1\1:|t"1l with a
]I]"‘]] Ililz_l'l" whieh obliterates metae onid and extends backward to
beyond middle of crown; entoconid high and distinet, relatively
much |El1’ﬂ‘t" than in Artibeus. Second lower molar more Tll'.lll'\
resembling that of A#rtibeus, but with the protoconid, metaconid, wnd
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entoconid high and styliform; hypoconid obselete, represented hy
a slight elevation in the ridge at edge of crown. Third lower molar
slightly larger than s 3, its crown with two distinet styvliform cusps
(probably the protoconid and metaconid) near anterior edge and a
cusp-like posterior elevation of cingulum. Skull essentially like
that of Arfibeuws in general appearance, but somewhat broader in
proportion to its length. Rostrum flattish above, the slightly arched
nasals forming a longitudinal median ridge which rises slightly
above level of thickened, rounded, supraorbital ridges.  Near middle
each supraorbital ridge forms a distinet, slightly angular swelling at
point where it bends abruptly to pass obliquely across forehead to
join sagittal crest. Nares opening forward and slightly upward,
extending less than halfway from front of premaxillaries to anterior
termination of sagittal crest. Interptervgoid space continued for-
ward to level of first molar as a nearly parallel-sided palatal emargi-
nation. No appreciable space between meisive foramina and roots
of incisors.  Postglenoid process unusually well developed, its height
noticeably greater than longitudinal width of glenoid surface. Exter-
nally as in Artibens, but arching of second finger more conspicuous.

Species examined.—The three at present recognized.

Remarks—Though externally so much like A rtibeus that there are
apparently no characters by which they may be positively distin-
guished, the members of the small group of genera, of which Ardops
may be regarded as the best example, are at once recognizable by the
deep emargination of the palate and the great development of the
postglenoid process. It agrees with Phyllops and Ariteus and dif-
fers from Stenoderma in the unmodified form of the rostrum and the
close approximation of the incisive foramina to the roots of the
ineisors, but is distinguishable from the first by the low, usuaily
bicuspid inner upper incisor, and narrow, parallel-sided palatal
emargination, from the second by the presence of a third upper molar,
and from both by the complete absence of the metaconid in the first
lower molar,

Genus PHYLLOPS Peters.

1865, Phyllops Perers, Monat=ber. k. preuss, Akad, Wissensch., DBerlin, p.
e,
1878, Phgliops Dopsox, Catal. Chirvopt. Brit. Mus, p. 527 (subgenus of
Stenoderiu ).
Type-s vecies—hyllostoma albomaculatum Gundlach = lretibeus
faleatus Gray.
(7 coqraphic distribution.—Cuba.
Number of forms—The type is the only species yet discovered.
(' haracter—Like Ardops, but inner upper incisor with crown higher
than long, and without distinet secondary cusp, first and second upper
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molars with hypocone much lower than protocone, first lower molar
with well-developed metaconid connected with ridge on inner side of
protoconid, and palatal emargination with sides strongly CONVerging,
in continuation of the divergent pterygoids.

Species examined —Phyllops faleatus (Gray).

Remarks.—This genus is well differentiated from dvrdops by the
structure of the first lower molar and the form of the palate.

Genus ARITEUS Gray.

1837, Aritens Gray, Mag. Zool. and Bot., 11, p. 491, December, 1837 (flaves-
cens=achyadophilus).

18T, Peltorhinus Perers, Monatsher. k. preuss, Akad, Wissensch,, Berlin,
[ haed Carcfiranel ogafe il bz b,

1878, Peltorhinus Dopsox, Catal. Chivopt. Brit. Mus., p. 527 (subgenus of
Stenaderi ),

:f'*:”}f'-.'-.';n'r'h‘x.—.[.«';frw.\‘ ﬂ;u'ﬂm-mm “I':I_‘g.' — A#rtibens rr:-ﬁj‘r!ra"upﬁ”iia&
Grosse.

Geographic distribution.—Jamaica.

Number of forms—The type species is the only form known.

(' havacters—Dental formula:

-

~93.1, —-8456- ,2-2 1-1 2-9 9-2 .
T T T A

L2 L2

Like .lrdops, but without the small upper molar: first lower molar
with minute thongh evident metaconid.

N pecies examined. —Aritens achradophilus (Gosse).

Femarkes—The presence of the metaconid in m , and the absence of
o 1|'1:-:l'l1|;_f1|'|:-c|1 Aritens from Jrrh;;m. Not {Jlll}‘ 15 the last upper
molar absent. but the Illﬁ?ii”:l'l‘}‘ 15 too narrow behind s * for the small
tooth to oceur.

Genus STENODERMA Geofflroy.

18128, Stenoderma Georrroy, Deser. de I'Egypte, 11, p. 114 (rufum).

1855, Avtibins GeErvars, Expéd, du Comte de Castelnan, Zool. Mamm., p. 34,
(part, undaips=rufus).

o 1868, Fistiops  "TeErers, Monatsber, k. preuss. Akad, Wissensch., Terlin, I

S (undatus=rufus),

1876, Stenoderma Perers, Monatsber, k. pren=zs, Alad, Wissensch., Berlin,
p. 430, pl. 1. figs, 1-6G (rufim).

1578, Stenoderima Dopsox, Catal, Chivopt. Brit. Mus., p. 5236 (parct, rufum).

Ty pe-species—Stenoderma rufum Geoffroy.
Geographic distribution.—Unknown,
Nuwiber of forms—The type is the only known species.
' haracters—Dental formula:
-23.1.--834567 .2-2 1-1 2-3 S-3
L P B e s e e
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In general like Ardops, but skull with nasal region much depressed
between high supraorbital ridges: anterior narves dirvected chiefly
upward and extending fully halfway from front of premaxilla-
ries to point of juncture of supraorbital ridges which are not angu-
lated at middle, but extend in a nearly straight line from front
of orbit to sagittal crest: incisive foramina separated from roots
of incizors by space equal to their greatest diameter; inner upper
incisor with high slender crown, as in Phyllops; first and second
upper molars with low but distinet metaconule on surface of crown
between hypocone and metacone,

Species examined —This genus is known from the published de-
seriptions and figures only, as a second specimen has not been taken
and the type is now lost. The details in Wagner's hithograph of
the skull published by Peters are so complete as to leave no doubt
that the animal represents a peculiar genus, characterized particu-
larly by the form of the rostrum and the presence of the well-devel-
oped metaconule in the first and second upper molars. These pecul-
iarities make it the most aberrant member of the restricted Steno-
dermine group.

Genus PYGODERMA Peters.

18658, Pygoderma Perers, Monatsber, k. prenss, Akad., Wissensch, Berlin,
In B3 (subgenus of Stenodermn).
1865, Pygoderma Pevers, Monasther. K. prenss. Akad. Wissensch, Berlin,
[ 357 (genos).
1878, Pygoderma Dopsox, Catal. Chiropt, Brit. Moas, po 586G (genus).
Iy pe-species—Stenoderma microdon Peters,
Geograplic  distribution—Warmer parts of Ameriea north to
sonthern Mexico.
Number of forms—Two species of Pygoderma are known—the
type, and the better known, 7% bilabiatum Wagner.
(' haracters—Dental formula:

R R S e M E S RN S
23.1.--8456- gl elmdnd 8=t o
o=1 -9 430 9=-9" [=} 9=9' 919

Upper incisors very unequal, forming a continnous row between
canines; the inner large, nearly half as high as ecanine, conieal,
slightly higher than long, in contact basally, their tips wide apart, a
faintly suggested secondary cusp near middle of outer side: the outer
minute, nearly flat-crowned, barely extending to cingulum of eanine.
Lower incisors very small, closely erowded in a straight line between
canines, their subequal erowns deeply grooved transversely to the
tooth row. Canines low, stout, with prominent entting edges and
wide postero-internal heel, which, in mandibular tooth bears a dis-
tinet secondary cusp: in both mandibular and maxillary tooth the
cingulum is moderately developed, forming a minute posterior cusp.
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Premolars both above and below strongly resembling each other and
canines, from which they differ chiefly in more reduced height and
ereater triangularity of outline of main cusp. ach has a large tren-
chant outer cusp and the two upper teeth a distinet inner ens=p high
and well IIE"'\(’lU]}I’II in jun ' low and obsolete in i %, The lower |:1‘ll*
molars lack inner cusps, but the concave inner surface of the tooth 1s
divided by a ridge extending from inner margin of tooth nearly to
extremity of main cusp and strongly angled near middle. 'I'In-rul I=
no indication of such a ridge in the upper premolars exeept a faint
trace near summit of main eusp in pae Y, and the inner concave snr-
face is very well developed, slightly ronghened posteriorly in pm .
First upper molar not strik-
ingly different from last pre-
molar in form, but longer, less
concave, and the mam cusp
(paracone) not as high. (O
its inner side are the low proto-
cone and hypocone, occupying
about the same relative position
as in the second molar of 1rtib-
s, FFrom paracone  Qa low,
trenchant commissure extends
along outer edge of tooth. near
the posterior extremity of
which 1= the rudimentary meta-
cone. Outer and mner :tuvu].t
very slight and v :-.-n'ul al.
Crushing surface concave,
clozely  and finely  wrinkled.
Second npper molar with

I]EITE"IJL' “I'H'—f“l”"[h 1N {lf “I'Ht* F1i. 23, —PYGODERMA RILARIATUM. SBAPUCAT, FARA-
but with the three main ensps e e L

indicated, and a small, wrinkled, concave median surface. First
lower molar of the nsual Stenodermine type, the outer cusps low, or
rather joined by a high commissure, the two inner cusps well de-
veloped and in the normal position. A high, distinet ridge extends
along anterior border of erown. Second lower molar less than half
the size of first, its outer cusps obsolete, its two inner ensps rela-
tively large. Skull (fig. 23) remarkable for its very deep, enboidal
rostrum, short, roundish palate (the inner line of the toothrows forms
almost a circle except where broken posteriorly), and for the strue-
ture of the interptervgoid region. The pterygoids are rather short
and moderately divergent posteriorly, with short straight hamular
processes, but below and behind each hamular (when skull is viewed
from below) extends a plate conspicuously coneave on inner side and
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uniting the pterygoids with inner edge of glenoid fosse. Between
these plates and the audital bulle the median surface of the skull
is occupied by a noticeable depression about as large as palate and
divided by cross ridges into five secondary depressions, the two pos-
terior of which represent the basisphenoid pits. Palatal branches of
premaxillaries and the two rather large palatal foramina (each of
which 1s eneroached on by a poesterior median spine) raised above
level of palate, at the front of which is a secondary foramen, trans-
versely elliptical in outline, extending from incisors to level of middle
of anterior premolars. Audital bulle small but rather high and
narrow, covering less than half surface of cochlew, their greatest
diameter much less than distance between cochlewe. Ear and nose-
leaf moderately large, essentially as in A#rtibens. Second finger
strongly bowed outward, about two-thirds as long as metacarpal of
third. No external tail. Calear and interfemoral membrane mod-
erately developed.

J"'-":rilf'r'.r'{’k cramined —Pygoderma bilabiatuvm Wagner and P. wicro-
don Peters,

Remarks—The members of this genus are at onee recognizable by
the remarkably shortened and deepened cuboidal rostrum, a character
not closely approached by any other known bats.  Aside from the
form of the rostrum, the skull is not unlike that of Centurio. Spharo-
nycteris, and Ametrida, with which it agrees in the strongly diverg-
ing hamulars, and the widening of the floor of the brainease between
palate and audital bulle, a peculiarity the first stages of which are
seen In Phyllops and to a less degree i Avdops, Arifeus, and Steno-
derma. The teeth also show a general resemblance to those of Cen-
furio and its allies, though the distortion of the tooth rows as a whole
is in the opposite direction. Externally the animals more closely re-
semble the true Stenodermine genera.

Genus CENTURIO Gray.

1842, Centurio Gray, Ann, and Mag., Nat Iist., X, p. 250

1861, Trichocorges 11, Avtexn, Proc. Acad. Nat., Sci. Philadelphlia, p. 8558,
Subgenus of Centfuvio (memartrii=adult male sener).

1866, Trichocorgpfes Gray, 'roe. Zool, Boe. London, pe 118 (genns).,

1878, Centurio Dopsox, Catal. Chiropt. I3rit. Mus., p. 542

1807, Trichocorgetes TroveEssart, Catalogus Mammaliom, p. 1648

1901. Centurio RENX, 'roc. Acad. Nat Scl. Philadelphia, po 207, June 8,
1601,

Type-species—Centurio senex Gray.

Greographic distribution.—Central America and southern Mexico.
The supposed Cuban record is erroneous.®

Number of forms~—Only one species is now recognized.

— -

a 8ee Alston, Bicl. Cent.-Amer, Mamm,, 1879, p. 51
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(' haracters—Dental formula :

28.1.—--83456- ,9-92 1 -1 -2 2=3 ”
= - i P o ML 57 g ML = Z5.
g s e T Y R

Upper incisors small, subequal, forming a discontinuous, nearly
straight row between canines. Inner tooth larger than outer, its
crown narrow. longer than high, the eutting edge rising to a point
at middle and slightly emarginate on each side, the emarginations
sometimes deep enongh to make the erown appear tricuspid. Outer
incisor with indistinet cusp at outer edge. Lower incisors equal,
low, closely crowded in straight line between eanines, their crowns
transversely grooved. Upper canines flattened antero-posteriorly,
the anterior surface concave just above base, the tip distinetly bent
backward: posterior surface convex below, concave above: cutting
edges well developed. Lower canines similar, but smaller, the front
purface slightly and evenly convex from base to tip, the posterior
surface concave. Premolars not very different from lower canines,
the mandibular teeth almost exactly similar, except that their bases
are longer and their shafts not as high. Posterior upper premolar
with distinet thongh small supplemental cusp on posterior cutting
edge, and with concave surface of crown noticeably roughened.
Molars, both npper and lower, of the ordinary Stenodermine type,
but with its peculiarities carried to the extreme; m ' almost twice
as broad as long; hypocone, protocone, and paracone directly in line
with each other and nearly equidistant, all well developed; meta-
cone long and low, a small supplemental cusp between paracone
and metacone: outer cingulum obsolete, the inner well developed
and extending to point of paracone; m ® more than half as large as
m ', the four normal cusps present, but the two outer very short,
almost terete, and the metacone considerably displaced inward by
the abrupt rounding ofl of postero-external angle of crown. Crush-
ing surfaces of both teeth finely and eclosely wrinkled. Lower
molars not specially modified, each with the usnal two inner and
two outer cusps and a flattish, very wide, finely corrugated crnshing
surface.  Anterior molar broadest posteriorly, posterior broadest
anteriorly : s , with about two-thirds the erown arvea of m | (Plate
VI fig. 2). Skull with high, rounded, narrow brainease, and prac-
tically no rostrum, the nares being at level of anterior zygomatic
root and opening directly above incisors. Sagittal crest distinet.
extending over entire brain case. Palate very wide and short, its
length only about half its width. Posteriorly it is angular-emar-
ginate by forward extension of interpterygoid space. Pterygoids
simple, rather strongly diverging posteriorly, with distinet, outward-
curved hamular processes. Between pterygoids and audital bullw
lies a broad, flat space, traversed by a median longitudinal ridge.
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Audital bullwe very small, covering much less than half surface of
cochlew.  Rami of lower jaw strongly diverging, their spread poste-
riorly much greater than the length of each ramus. Ear with con-
spicuous inner lappet.  No true noseleaf, but entire face and throat
A complicated mass of naked dermal outgrowths. Second finger
moderately bowed outward, about as long as metacarpal of third.
Calear well developed. No external tail. Interfemoral membrane
maoderately wide.

Npecies examined.—Centurio sener Gray,

Lemarks—FExternally this genus is recognizable by the very short,
broad face, completely covered with wrinkled dermal outgrowths.
The skull is distinguished from that of the other short-snoutel
Stenodermines by the position of the external nares directly over
the roots of the incisors. I can see no reason to make Centurio the
type of a distinet subfamily. It is very closely related to Sphaero-
nycteris and lmetrida, and in many ways is connected with the
typical Stenodermines by such genera as Pygoderma and Phyllops.
In spite of the great shortening of the rostrum and consequent dis-
torting of the upper canines, the general type of the dentition is not
very different from that of Artibeus.

Genus SPHAERONYCTERIS Peters.

1882, Spleerongeterie PETERS, Sitzungsber. k. prenss. Akad, Wissenscli,
Berlin, . S,

Ty pe-species—S pharonycteris tovophylluvm Peters.

eographic distribution—Tropieal South America (Peru and
Venezuela ).

Number of forms—Only the type species is known.

(' haracters—In general like Centurio; face hairy; muzzle with
a thickened ridge-like outgrowth, best developed in males; skull
with rostrum even more shortened than in the related genus. the
nares so retracted between orbits that they are separated from in-
cisors by a horizontal area the width of which is nearly equal to
distance between canines; anterior edge of orbit produced into a
conspicuous, thin plate; palate not twice as wide as long: zygoma
noticeably expanded and bent upward at middle; upper inecisors
very unequal, the inner fully one-third as long as canine, conieal,
convex in front. concave behind: the outer minute, flat-erowned,
closely crowded between first and canine; upper canine not con-
cave at base:; a minute, quadrate third lower molar. Structure of
teeth in weneral quite as in Cenfurio, though the molars are less
extreme in the development of the Stenodermine peculiarities.

Npecies examined —Spha ronyeteris tovophyllum Peters.

Remarks.—This genus is closely related to Centwrio, and it is
almost impossible to decide which of the two is the more highly
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specialized. In the reduction of the rostrum Spharonycteris has
certainly proceeded further: this is also true of the plate-like develop-
ment of the anterior edge of orbits and of the widening and upward
bending of the :-:_rruﬂrmuul-n_ On the other hand the persistence of the
third lower molar is a more primitive character, the form of the
upper canine and of the palate is less aberrant, and the development
of the dermal outgrowths on face is much less extreme.

Genus AMETRIDA Gray.

1847, Ametride Gray, Proc, Zool. Soe. London, p. 15
1878, Amefride, Dopsox, Catal. Chiropt. Brit. Mus., p, 5380,

T_?ﬁn’-#ﬁ;-r-.i"t'x.—;I metvida centurio (G riy.

(Feographic distribution—Tropical South America.

Number of forms—Two species are now known.

(' haracters—Differs from Spharonycteris in the presence of a
small but normally formed noseleaf, in the still greater shortening of
the rostrum, so that flat space in front of nares is wider than distance
between canines, in the retraction of the anterior wall of orbit until
orbital space is wider than long, in the presence of a mere bead along
anterior rim of orbit, and in the practical absence of any interptery-
goid space, the pterygoids being directed almost perpendicularly out-
ward and the choan® opening between them as a rounded vertical
aperture facing backward. Teeth essentially as in Sphavonycteris,
but upper incisors smaller and inner cusps of upper molars better
developed, though in the same position. Minute third lower molar
present as in Spheronycteris.

Species examined.—Ametvida centurio Gray and .. minor 1. Allen.

Remarks—Of the three velated genera, Ametrida, Spharonyeteris,
and Cenfurio, the first is externally the least modified, retaining as it
does its practically normal noseleaf. In dental characters it agrees
with Spharonyeteris, which is in this respect less aberrant than
Centurio. Its skull, however, is the most peculiar of the three, show-
ing the greatest extreme of rostral shortening, and in addition having
a structure of the choanw that is unique among bats, :

Subihmily PHY LILON Y CTHRIN 1.

1865, Gflossophage (part) Perers, Monatsher. k. preunss. Akad, Wiszenscly,,
ferlin, p. 257.

1875, Glossophage (part) Donsox, Ann. and Mag. Nat. Iist., 4th ser., XVI.
P 850, November, 1875,

1878, Glossophaga: (part) Dopsox, Catal. Chivopt. Tirit. Mus., p. 497,

1886, Glossophaging (part) G, Standard Natural History. V, p. 173

1891, Phyllostomating (part; Glossophagine division, part) Froweer ol
LypeKKER. Mammals, living and extinet, p. GT2.

1802, Glosxophage: (part) Wisce. Jordfondne o nulevende Flagermns
(Chiroptera) fra Lagoa Santa, Minas Geraes, Brasilien, P

1808, Brachyphplling (part) H. ALLes, Trans. Amer, Philos. Soc,. n. 2., XIX.
. 258,
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I":'r’u‘f,r.i':ipfu'r destribution —DBahama Islands and Greater .'&.ut!llur-;.

("haracters—Teeth highly abmormal. Upper molars with low. in-
distinet paracone and metacone at extreme outer edge of crown.  Pro-
tocone low or obsolete, situated at extreme inner margin. Interme-
diate region oceupied by a wide, shallow groove, angled at middle.
Lower molars very long and narrow, their cusps too indistinet to be
positively identified ; e ,, and usually m , and m , also, with distinet
median longitudinal groove, their structure almost exactly similar to
that in the Kiodotinme., XNoseleaf small or rodimentary. Rostrum
and tongue elongated, the tongue armed with lengthened, bristle-like
papilla,

History.—Since the genus Phyllonycteris was discovered this group
has not been distingnished from the Glossophaginge except by IHar-
rison Allen.  He associated it with Brachyplylla to form a section,
Brachyphyllina or * Glossophagina aberrantia,” of the Glossopha-
oinwe.  That it should be separated from the (Glossophagine bats there
can be no doubt, but of its near relationship to Brachyphylla 1 can
detect no indication. The Phyllonyeteringe may be an offshoot from
some Hemidermine stock, as the teeth in one genus show such a
resemblance to those of Rhinophylla that it may perhaps indieate
more than a fortuitons likeness.

Principal subdivisions—Three genera are represented among the
species of Phyllonyetering thus far known.

KEY TO THE GENERA PHYLLONYCTERIN .

Basze of brain case bhetween pterveoids with deep, conspicuons, longitadinal
SPOOVE R D T e e e o 0 7 g B el B
Baze of brain case betweon pterygoids fat -with slightly developed median
longitadinal ridge.
Second and third lower molars withont cusp=; calear absent; inter-
femoral membrane extending to middle of tibia only.
Phyllon gcteriz, p 172,
Second amd third lower molars with two low bnt distinet ensps each;
calear present ; interfemoral membrane extending to calear.
Erophgtla, p. 175

Genus PHYLLONYCTERIS Gundlach.

1865, Phyllonpeleris Guxprach, Monatsber. k. preunss. Akad. Wissensch.,
Berlin, p. 817 (part).
1878, Phyllongeteris Dopsox, Catal. Chiropt. Brit. Mus., p. 501 (part).
Ty pe-species—Phyllonyeteris poeyi Gundlach.
Geographic distribution.—Cuba,
Number of fn.l*;.u:«f.-—'l'l‘li‘ type ﬁl]lﬂ:iﬂh‘- Ull].}'.
(' haracters—Dental formula (Plates 111, IV, fig. 4) :
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Upper incisors small, in a slightly convex, continuous row, the outer
separated from canine by space equal to length of cutting edge of 77,
Inner incisor fully double the bulk of outer, though the two when
viewed from in front do not differ materially in form, their crowns
being low, longer than high, with nearly horizontal cutting edge.
Outer incisor wider relatively to its length then inner. Mandibular
incisors very small, with low, flat, rounded erowns, the outer not as
small as inner.  They extend between eanines in a slightly convex row
broken by minute spaces, of which the median is the most distinet.
Canines simple, without :-.ccﬂml:lr}‘ cusps, the upper somewhat less
than half as long as high, with well-developed eutting edges but with
concave area on inner surface shallow. Lower canine slender, the
shaft nearly terete, the posterior basal edge produced into a distinet
heel.  First upper premolar small,
scarcely equal to inner ineisor, its crown
very low, longer than broad, with indis-
tinet cutting edge rising to a slight an-
gle anteriorly. Upper molars longer
than broad: protocone low and broad,
forming the entire shelf-like, broadly
rounded inner edge of tooth: paracone
and metacone low and long, about equal
in m' and m* the metacone much
smaller in m *; between paracone and
metacone a distinet thongh very small
elevation, probably the remnant of the
mesostyle: inner half of erown flat,
outer half rising at a distinet angle; m *
-:]i,=_"iit]_1.' smaller than m '3 m ® more than Fig. 24.—PHYLLONYCTERIS POEYI,
half as ]i'll",*_"l.‘! as m 2 Hligl]t]‘\' smaller ADULT FEMALE. GUANAIAY, CURA,
than = *; m * more than half as large ik e
as m*.  Lower molars long and narrow, the second somewhat more
than half as long as first, the third about half as large as second.
Crown uf m* and m* flat, the central portion distinetly concave,
l|1vr=. margin w:lthuuf cusps; m ! with a similar {‘ﬂl}{:al\'ltvu:--.'ntln'ing Pos-
terior i\\'l}*l.llll‘{fﬁ of crown, the anterior third I‘.lr-ii'lll,‘L""iI'll‘.u a low Cusp.
I'his IIHIEF”I 15 :1Imc::-:|‘1 exactly similar te the posterior premolar exeept
that it I fw:ar]:r twice as long. Skull (fig. 24) essentially as in the
?v:-:a modified ( iInH:'-iuph:tginun but rostrum deeper z;l.'gmn‘ulil- NEEhas
ltlt:u:lllu}t-tl-. Base of brain case flat, showing no special peculiarities,
t] 1e region lfq:h:rﬂ*n pterygoids with low median ridge, Basisphenoid
pits barely indicated. Andital bulle rather large, covering more than
Imhf surface of cochlew, Ears moderately large, separate. Noseleaf
:-m1%|11r3?ltlll'_‘i'-_-'r l‘]”' erect portion represented by a mere bluntly angular
projection. Ilu!lglll}- long and extensible, armed with incurved papil-
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lie at tip. Lower lip conspicnonsly divided in front,  Calear absent.
Interfemoral membrane very narrow, extending to middle of tibia.
Tail about half as long as femur, included to middle in interfemoral
membrane.

Npecies examined —Phyllonyeteris poeyi Gundlach.

Hemarks—Superficially this genus might be mistaken for a mem-
ber of the Glossophaging, but it is readily distinguishable by the
absence of the calear and by the narrow interfemoral membrane
which does not extend below middle of tibia. The strueture of its
teeth 1s strikingly peculiar as compared with that in any of the
Glossophagine bats,

Genus REITHRONYCTERIS Miller.
1808. Reithronyeleris MinLer, Proe. Acad. Nat. Sel. Philadelphia, p. 533,
July 12, 1898,
1904, Rhithrongeteris Brior, Land ad Sea Mammals of Middle America
and the West Indies, p. GST,

Uy pe-specics—Reithronycterisaph-
yila Miller.

(Feographic distribution.—Jamaica,

Number of forms—Only the type
species is thus far known.

Characters—S1milar  to Phyllo-
nycteris, but floor of brain ecase ele-
vated out of its usual position, so
that roof of posterior naves is formed
by two longitudinal folds given off
probably by the pterygoids and
nearly meeting in median line in re-
gion usually oceupied by basisphe-
noid and presphenoid.

Species  examined. —Reithronycte-
ris aphylla Miller,

Remarks—Through the kindness
Fll.i.‘_"-rr.—i‘.“'.lTHFll'l]\"‘l'i'l'ifl'd."l.-'I.I'H‘i'[.T.JL. ADULT of the authorities of the Jamaica

MALE. TYPE, No. 9, Musevn, Isstirore or Institute I have been enabled to re-

FAMALCL: - Lk examine the type of Reithronycteris
aphylla, the only specimen by which the genus and species is known.
[ can therefore correct two inaccuracies in the original account:
*The tail is, like that of Phyllonycteris, only half as long as the
femur, and the teeth do not in the least resemble those of Brachy-
phylla. The teeth, though slightly injured by decalcification. are
evidently similar to those of Phyllonyeteris poeyi, an animal with
which T was not acquainted in 1898, The following differences may
ba noted : There is less contrast in both diameter and height of the
upper incisors, the four teeth stand in an almost straight row, and
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the erown of the inner tooth is longer in proportion to its height, less
oblique on cutting edge, and less concave posteriorly; the second
upper molar is narrower on lingual side; the lower incisors are
slightly smaller and more widely spaced, and the lower premolars are
broader in proportion to their length. Skull (fig. 25) with rostral
portion velatvely broader than in Phyllonycteris poeyi, and palate
wider anteriorlv. Between Reithronycteris and Phyllonyeteris there
appears to be no tangible difference in the tongue, though both are
readily distinguishable by this character from Erophylla.

Genus EROPHYLLA Miller.

1864, Phyllongeteris Guxprach, Monatsber. k. preuass. Akad, Wissensch,,
Berlin, p. 817 (part).

1878, Phyflonpeteriz Dopsox, Catal, Chiropt. Brit, Mus., po 5001 {part ).

=08, Phgllonpeteriz 11 Arcex, Trans. Amer, Philos. Soe, n. =5, XIX, .
261 (part).

190G, Erophylle Miiier, Proc. Biol. Soc Washington, X1X, p. 54, June 4,
TEHMs,

Ty pe-species—hyllonycteris bombifrons Miller,

(reographic distribution—DBahama Islands and Greater Antilles.

Number of forms—Four species of Erophylia have been described :
K. bombifrons (Miller), L. planifrons (Miller), I, santacristobulen-
six (Elliot), and £. sezelorni (Gundlach).

(' haracters—Like Phyllonycteris, but ealear distinet, though short.
interfemnoral membrane extending to calear, noseleaf with upright
portion represented by an evident, pointed, median projection; skull
with zygomatic arches complete, and lower molars all distinetly
cuspidate and with noticeable cutting edge. Incisors, canines, and
lower premolars essentially as in Phyllonycteris, except that pm *
1= relatively larger and much more noticeably coneave on inner sur-
face. Upper molars (Plate IX, fig. 2) differing from those of Phyl-
lonyeteris in the greater height and more trenchant character of the
outer main cusps and the more distinet concavity of the erowns. In
m ' and me® there 1s no trace of the rudimentary mesostyle. IFirst
lower molar with a low, but distinet, posterior cusp, and an outer
slightly trenchant ridge high enough to cause the coneave surface to
be divected somewhat inward. Second and third lower molars like
first, but considerably shorter, the anterior and posterior cusp rela-
tively more developed and their cutting edge near middle of erown
mstead of at outer border,

Species ewamined.—1 have examined all the known species,

Remarks—This genus is well differentiated from Phyllonycteris
by the structure of its calear and interfemoral membrane and by its
distinetly enspidate second and third lower molar. The :a|n-riv.-‘.- are
also distinguishable from Phyllonycteris poeyi by the sharply pointed
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upper edge of noseleaf.  Erophylla is less highly modified than Phyl-
lonyeteris, and the peculiarities of its dentition may indicate the
descent of the subfamily Phyllonyetering from a Hemidermine stock.

Family DESMODONTIDE.

15831, Vespertiliones (Vespertilionide) (part; Phylloztoming, part) Boxa-
PARTE, Saggio di nna distril, metodico degll Anim, Vert., p. 15

1888, Vespertilionide (pavt: Phyllostoming, part) Gray, Mag. Zool. and
Bot., 11, p. 456, December, 1838,

1899, Haemataphilini Waternouse, Zoology of the Vovage of I1. M. S,
Beagle, 11, Mammalia, p. 3.

1840, Iztiophora (part: Desmoding) Wacxer, Rchreber’s Sfiogthlere, Sup-
plementh., I, p. 375.

1542, Phyllostomines (part) Lesson, Nouveau Tableau du LDiégne Animal,
Mammy., p. 30

1545, Desmoding Boxarante, Cat. Met. Mamm. Europ., p. 5.

1855, | Phyllostomide] * Phyllostomides ™ (paet : Desmoding, part) GERVALS,
Expéd. du Comte de Castelnau, Fool., Mamm., p. 310,

1865, Phyllostomata (part: Desmodi) DTerees, Monatsber. k. preuss. Akad.
Wissenseh, Berlin, p. 257.

1865. Hematophiling Huxiey, Proe. Zool. Soe. London, p. 388,

1566, Phyllostomide  (part ; Desmoding) Gray, PProe. Zool, Soc, London,
p. 118,

1872, Desmeadidoe GILL, Arrangement of the Families of Alammals, p, 16,

1875, Phyllostaomide: (part; Phyllostomine, parvt; Desmodontes) Dopsox,
Ann, and Mag. Nat. Hist., 4th ser.,, XVI, p. 350, November, 1875,

1878, Phyllostomida: (part: Phyllistomine, part; Desmodontes) DORSOX,
Catal. Chiropt. Brit. Mus,, p. 545.

18865, Desmodontide G, Standard Natural History, ¥V, p. 175,

1901, Phpllostomatide (part ; Phyllostomatine, part ; Desmodont division)
FFrower nnd Lypegker, Mammals Living and Extinet, p. 676.

18092 Phyllostomalide: (part ; Phypllostomating, part; Desmodontes) WINCE,
Jordfundne o mulevende Flagermus (Chiroptera) fra Lagoa Santa,
Minng Gernes, Brasilien, p. 24,

(feographic distribution—Warmer parts of America, north to
southern Mexico,

('haracters—Like the Phyllostomide in respeet to the wing, pee-
toral girdle, and pelvis, except that the tuberosities of the hume-
rus are more nearly equal in size, and both more distinetly exceed
head. TFibula large, extending to head of tibia. All the long bones
of the leg and wing deeply grooved for accommodation of muscles,
this especially noticeable in tibia, fibula, and femur. Teeth very
highly specialized for cutting, all trace of crushing surface being
absent, and cheek teeth so reduced that the length of entire upper
row is less than that of eanine along alveolus. Stomach a slender
ciecum-like structure. Nostrils surrounded by dermal outgrowths
that form a very rudimentary noseleaf.

History—Although recognized as a distinet group by W aterhouse
as long ago as 1839, and again in 1872 and 1886 by @Gill, the Desmo-
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dontidie have been almost universally associated with the Phyllo-
stomidie.  Winge placed Brachyplylla with them, but otherwise they
have been regarded as the only members of the group.

Remarls—The Desmodontidae are somewhat closely related to the
Phyllostomidae, as shown by the structure of the palate, wing, and
shoulder girdle, but their modification for strietly sanguivorous
habits is so extreme that it seems quite unnatural to retain them in
the same family. Tt is hardly possible to suggest which group of
the ]I1_1.llmmlm-.~. is likely to contain their nearest allies, though a
possible relattonship with the Hemidermina is suggested by the
noticeably trenchant molars of & f”Hﬂf!fH;”ﬁ!‘

f,rw:r.l‘;,:.rrf subdivisions—The members of this f-&llﬂii_"u' 1'['1}['1;‘:'-“_‘:1‘11:
three genera.

KEY TO THE GENERA OF DESMODMNTIDA.

Onter lower ineisor seven-lobed @ lower cheek teeth four-- - Piphalla, p.o 179,
Outer lower incizor with not more than two lobes ; cheek teeth three,

Inner lower incizor deeply two-lobed ; thonb about one-fifth as long as

1| 1 ) e A e e it A ey Desmeoddus, 1. 177,

Inner lower incisor with large median lobe amd a0 minote ooter and

inner  lateral lobe; thumb  about  one-eighih  as long as  third

D I o e e e S e e T e Lriemus, p. 175,

Genus DESMODUS Wied.

1524. Desmodus WIEDR, Abbild, Naturgesch. Brasilien, Ste Lief., pl. and text.
185436, Edostoma wORBiGNY, Voyage dans PAmérique Mérid., p v
1578, Dresmodes Dopsox, Catal. Chiropt, Brit. Mus., p. 5446,
15, Desmodon Eovoer, Check List Mamm. North Amer. Cont, vh-; p. 530.
Type-species—Desmodus  rufus  Wied=Phyllostoma  rotundim
Geoliroy.
(reographic distribution—Warmer parts of America, north to
southern Mexico.
Nuinber of forms—The type species is the only form of Desmodus
thus far known.
Characters—Dental formula (Plates IX and X, fig. 8) ;

SO0 AR o Ry PR, S | fi4] [

o= 1 =9=45-="0-0 % [apPT a—n M F—y=2.

lTppﬂr incisors very large, almost completely filling space botween
canines, the two teeth in contact anteriorly to beyond middle, stro nely
projecting, with acute triangular point zm:l long, very sharp, slightly
concave cutting edge. Lower incisors minute, stra Whl in |:|:li|' af
outer sides of two deep pits in which the upper incisors fit when j jaws
are closed ; the pairs separated from canines and from each other by
spaces about equal to their own length. The erown of cach tooth is
deeply bilobed at the apex, the inner lobe slightly the larger,

20733—No, dT—07T M—12
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Canines large, long, and narrow, with acute points and very sharp
posterior cutting edge, the upper decidedly larger and more lancet-
shaped than the lower. Upper cheek teeth minute, scarcely larger
than lower incisors, the length of the two together searcely
equal  to length of canine along alveolus. Viewed from the
side they are subquadrate in outline, slightly higher than long,
the eutting edge sloping a little backward. Viewed from above
they are seen to be narrowly wedge-shaped and drawn down to a
very acute, knife-like eutting edge. Second lower cheek tooth much
like the two upper, but with eutting edge sloping forward instead of
backward. Anterior tooth nearly one-half longer than posterior, its
cutting edge very obligue, beginning anteriorly at level of alveolus
and reaching height of next tooth at extreme posterior edge only.
Posterior cheek tooth nearly as long as anterior, but with the cutting
edge horizontal except for three or sometimes four irregular serra-
tions (Plates IX and X, fig. 3). Skull with braincase large, very
wide posteriorly, narrowing rapidly in front. the rostrum reduced to
a mere support for the enormous incisors and canines. Palate deeply
concave laterally, slightly concave longitudinally. Interpterygoid
space distinetly wider posteriorly than anteriorly. Audital bullae
well developed, covering more than half surface of cochlew. Lower
jaw with posterior segment nearly as long as anterior, its upper and
lower borders nearly parallel, 1ts anterior border rising abruptly;
angular process small, nearly in line with alveoli. Ears rather
small, separate, distinetly pointed.  Thumb about one-fifth as long as
third digit, its metacarpal with a short rounded pad at base and a
more eMngate pad under outer half. Calear reduced to a wart-like
exerescence not connected with interfemoral membrane, the middle of
which terminates about half way between knee and ankle, Tail
absent.

Species caoamined —Desmodus rotundus (Geoffroy ).

Remards—This is the best known and most characteristic genus
of the family. Except for the simple lower incisors it is the most
specialized member of the group. It seems highly doubtful whether
the animals would be able to take other food than blood.

Genus DIZEMUS Miller.

10065, Pigenrns MiLLer, 'roe. Biol, Sec. Washington, X1X, po 84, June 4, 15904,

Ty pe-specics—Desmodus youngi Jentink,

Geographic distribution.—Brazil and Duteh Guiana,

Number of forms—Only the type species is now known,

(haraeters—Similar to Desmodus, but thumb much less elongated,
only about one-cighth as long as third digit, the two pads on under
side of its relatively short metacarpal coalesced ; skull with posterior
segment of mandible higher; teeth as in Desmodus, except that the
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lower incisors are less distinctly paired, their tips curve slightly
inward, the cutting edge of the outer is entire and distinetly longer
than that of inner, the inner tooth is trilobate, with large median
lobe, a minute inner lobe near tip and an equally small outer lobe
near base, and posterior lower cheek tooth rises to a distinet cusp
near middle.

Species examined —Diemus youngi (Jentink). :

Remarks—The peculiar short thumb with single pad® under its
metacarpal and the slightly recurved lower incisors with their llllr-
ferent system of cusps are the principal characters which distinguish
this genus from Desmodus. The thumb, in fact, is searcely longer
than in Diplhylla, but it differs notably from that of the related genus
in the presence of the large pad on metacarpal. So far as can be
judged from the skins only, both legs and forearms share in the
tendency te shortening =o conspicuous in the thumbs. The two
peripheral phalanges of the fingers are, however, as pointed out by
Doctor Jentink, decidedly elongate as compared with the same bones
in Desmodus, and this is another point of resemblance to Diphylla,

Genus DIPHYLLA Spix.

1823, Diphyllae Srix, Simiar. et Vespert. Brasil. Spec. Nov., [n G5

1878, Diphplte Dopsox, Catal, Chivopt. Brit, Mus., p. 550,

1806, Diphplie H, Ariex, I'roc. U, 8. Nat. Mus., XVIIL p. 769, October,
2%, 15

1806, Hematonyeterizs 11, Ariex, Proe. 10, 8. Nat., Mus., XVIIL p. 777
(name based on a probably abnormal specimen of Diphplla ),

Ty pe-specics —Diphylla ecawdata Spix.

(reographic distribution.—Tropical Ameriea north to southern
Mexico.

Number of forms—Only the type species has thus far been dis-
covered.

Characters—Externally like Desmodus, but with shorter, broadly
rounded ears, short thumb hke that of MHemus, but with no distinet
pad under metacarpal, and a well-formed though small ealear.
Skull differing from that of Desmodus in the much higher, broader
interorbital region, nearly parallel-sided interpterygoid space, and
low, weak posterior segment of mandible. Dental formula:

-28.1.---456-.,2-32 1-1 1 (A

- —_ —_ ]
S ae e O T — - ==
IO 1 —0-dbf- D-p i g grg

Inner npper incisors as in Desmodus, but not as large, and in con-
tact to about middle only,  Outer ineisor minute, structureless, barely
if at all piercing gum, and situated close to middle of inner side of

¢ The surface of this pad is crossed by a distinet furrow indicating its origin
from the two pads of Desmodis,
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canine. Lower incisors much larger than in Desmodus or Dicmus,
forming a continuous convex row, separated, however, from canines
by distinet spaces.  The edges of the teeth ave slightly recurved over
the pits that receive tips of upper incisors, and when viewed from in
front the upper surface is almost straight. The crowns in this
view are fan-zhaped, that of the inner tooth about as long (on eutting
edge) as high, that of outer decidedly longer than high, and slightly
one-sided, the inner border being longer than outer. Cutting edge
of inner tooth with four equal beadlike lobes, that of onter with
seven similar lobes.  Upper cheek teeth as in Desmodus, except for
the presence of the minute, structureless, styliform m 2, the point of
which barely reaches level of cutting edge of the other teeth. Lower
cheek teeth differing in several details from those of Desmaodus; the
first (pme .) is not oblique, but has the eutting edge as high in front
as behind and rising to a point at middle; third (s ) similar to first,
but intervening tooth (pm ;) with cutting edge almost straight ; pos-
terior tooth (m ) similar to second, but smaller.

Species examined —Diphylla ecandata Spix.

Remarks—Diphylla 12 recognizable externally by its short. broad
ears, short thumb without pad on underside of metacarpal, and by
the presence of a minute though evident ecalear to which the very
narrow uropatagium extends.  Tts most striking characters are, how-
ever, the form of the mandible, the tooth formula, and the structure
of the lower inecisors. The fan-shaped, seven-lobed outer lower in-
cisor 1s unique among bats, and, so far as I know, there is no tooth
similar to 1t in other mammals. In a certamm way 1t suggests the
lower incisors of Cynocephalus and Colugo, but the lobation is con-
fined strietly to the edge. Except for the remarkable development
of the lower incisors, Diphylla appears to be the least specialized of
the Desmodontidie, retaining as it does its ealear, %, m *, and m ., and
showing to a less degree than the other genera the reduction of the
rostrum and the high development of the eutting teeth.

Family NATALID.E.

1831, Vespertiliones ( Vespertilionida) (pavt; Vespertilioning, part) Boxa-
parTE =azsio df una distrib, metodien degli Anim. Vert, p. 15

1838, Vespertilionide: (part: Vespertilionine, part) Gray, Mazo Zool. and
Bot., 11, p. 494, December, 15388,

1840, Gymnorking (part; Vespertilioning, part) Wacxer, Schreber's Siiug-
thicre, Supplementh., T, p. 455,

1855, | Phgllostomide:] * Phyllostomidés " (part; Vampyring, part) GERVAIS,
Expéd. du Comte de Castelnaun, Zool, Mamm.,, p. 44 (‘Spectrellnvm "=
Nidaluz).

1855, [ Vespertitionida] * Vespertilionidés ™ (part; Vesperfilionina, part)
Gervals, Expéd. du Comte de Castelnan, Zool.,, Mamm., p. 52 (N peticllus).

1855, Vampyrine (part; Spectrellum=Natalus) GERvaIs, Expéd. duo Comte
de Castelnan, Yool, Mamm., p. 44,
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18G5, Vespertiliones Perers, Monatsber, k. preuss, Akad. Wissensch., Ber-
lin, p. 258 (part; ‘Spectrellvm "= Natalus, and Npetiellus).

1866, Vespertilionide (part: Natalinia, Npclicelling, and  Furiptering)
Gray, Ann, and Mag, Nat, st 3d ser., XVII p. 91, February, 154t.

1866, Noctilionidae (part: Speefrellina) Gray, Ann. and Mag Nat. Hist,
3d =er., XYVI1I, p. 93,

1870, Vespertiliones (part; Vespertiliones, part) FreziNcer, Sitz. ber, kals.
Akmd, Wissensch., Math, MNaturwissensch. Classe., Wien, LXITI, Abth.
[. . Gdi

1875, Vespertilionide (part; Miniopteri, part) Dossox, Ann. and Mag, Nat.
ist., 4th ser., XVI, p. 349, November, 1875,

1878, Vespertilionide  (part; Miniopteri, part) Dossox, Catal. Chiropt.
Brit. Mus., p. 170

1886, Vespertilionide (part: Miniopteri, part) Gior, Standard Natural His-
tory. V. p. 1066,

1201, Vespertilionide  (part ; Miniopterine division, part) Frower and
Lyveexker, Mammalsg, living and extinet, p. Gof,

1892, Phyllostomide: (part: Notaline) Avrex, Proce. 11 8. National Muo-
genmn, XV, po 4487, October 28, 1802,

18092, Vespertilionida (part; Natalini, part) Wixee, Jordfundne og nule-
vende Flagermus (Chiroptera) fra Lagoa Santa, Minas Geraes, Dra-
sillen, p. 24,

18090, Nalalide (part) AMinier, Duoll. Amer. Mus. Nat. Hist., XI1, po 245,
December 235, 150,

(reographic distribution.—Warmer parts of America north to the
Bahama Islands and central Mexico.

("harvacters—ITumerns with trochiter nearly as large as trochin
and projecting noticeably farther bevond head, its surface of artien-
lation with seapula nearly half as large as glenoid fossa and very
definitely outlined, epitrochlea well developed, but short and thick,
with broad spinous process, capitellum distinetly out of line with
shaft: second manal digit with fully developed metacarpal but no
phalanges: third finger with two phalanges; shoulder girdle normal
in structure, but presternum relatively large and strong, its width
equal to length of presternum and mesosternum together, its keel
slanting backward : mesosternum very narrow, its keel much higher
than its width posteriorly: xiphisternum scarcely longer than broad.
its keel low but distinet: foot normal: fibula thread-like, usually
cartilaginous at 1ts upper extremity, which extends to head of tibia;
pelvis essentially normal, but ilia unusually expanded laterally and
dorsal and ventral profiles of ossa innominata more nearly parvallel
than in any other bats exeept the Rhinolophide and Hipposideridwe,
sacrum with boundaries of vertebrie nearly or quite effaced, thongh
general form of bone not peculiar: vertebra from last dorsal to
antepenultimate lumbar fused into a solid, laterally compressed mass
from which all boundaries of the original elements are obliterated,
last two lumbar vertebrae free; skull without postorbital processes:
premaxillaries complete, the slender palatal branches fused in me-
dian line, leaving two small, lateral foramina and a slight anterior
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emargination; teeth normal; tragus present, variously distorted and
thickened: muzzle without nose leaf in adult, though a strueture
vesembling a rudimentary leaf has been described as oceurring in the
fetus of Natalus; chin oceasionally with ridge-like outgrowths,

History—As shown by the synonymy, this family has been asso-
ciated by different authors with the Vespertilionidwe, Phyllostomidar.
and Noctilionida as a group of varying importance. In 1899 I
regarded it as a distinet family, containing also the genera Thyrop-
teva, Furipterus, and Amorphochilus. Further study of more ex-
tensive material convinees me that the family. as then understood,
should be divided into three, the Natalidie containing the genera
Natalus, Chilonatalus, Phodotes, and Nyetiellus, the Furipterida: con-
taining  Furipterus and  Amorphocilus, and the Thyropterid
Thyroptera alone.

Lemarks—The members of the family Natalide are small, deli-
cately formed animals, in all but one genus (Nyctiellus) with dis-
tinetly funnel-shaped ears and noticeably elongated legs. The
thumb is well developed and furnished with a normal elaw, and there
are no adhesive disks on thumb or sole. By ihese superficial char-
acters alone they may generally be recognized among American bats,
The position of the family is evidently near to the Phyllostomida,
as shown by the stroecture of the premaxillaries: but the shoulder
joint is of a distinetly higher type, clearly foreshadowing the com-
plete double articulation of the Vespertilionidae, Molosside, and
Mystacopidie. The fused lnmbar vertebrae indicate a strong degree
of specialization, but the same peeuliarity is found in the high Aeri-
roula and in some genera of the relatively low Hipposiderida. Tt
therefore is of no assistance in determining the position of the group.

Principal subdivisions.—The family Natalide as now restricted
contains four genera.

KEY TO THE GENERA OF NATALIDVE.

Ereadth of brainease about equal to that of palate, including third molars;
canines reduesd, scarvcely higher than corresponding large premolar:
legs and tail not specially  elongated, the tall shorter than head and
I 1 b, S B b e e N A e 4 ol 2 T Npcticllus, p. 185,

Breadth of brainease much greater than that of palate including thivd
molarz; eanines normal, much hizher than corresponding large  pre-
molar: legs and tail noticeably elongated, the tail longer than bead and

Ty,
Hides of rostrum from orbits to nares so inflated that moiars are not
visible when skull iz viewed from directly above____Phodotes, p. 184,

Bides of restrum not Inflated ; molars distinetly visible when skull is
viewed from alwve,

Muzzle and chin simple; no glandular swelllng on forebead in

[ ] g T e e e - - == Natalus, p. 185

Muzzle and chin with ridge-like dermal outgrowths; a large glan-

dular swelling on forehead of males_ Chilonadal s, p. 155,
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Genus MATALUS Gray.

1998, Natalus Gray, Mag. Zocl. and ot 11, po 496, February, 1535 { &drani-
Henx), 4

1855. Spectrellum Gervals, Expéd. du Comte de Castelnan, Zool., Mamm.,
. ol (maerourn ).

1R78. Natalus Dopsox, Catal. Chiropt. Brit. Mus., p. 341 (part).

1802, Natalis Wixnae, Jordfundne og nulevende Flagermuos (Chiroptera ) f1ra
Lagoa Santa, Minas Geraes, Brasilien, p. 6.

1905, Spectrellum Ervior, Field Columb. Mus., Publ. 105. Zool, Ser., VI,
- 301, November, 13K,

Type-species—Natalus straminens Gray.

Geographic distribution—Warmer parts of America, north to cen-
tral Mexico, and in the West Indies to Santo Domingo.

Number of forms—Three species of Natalus are now known—J\V,
straminews Gray, N. mericanus Miller, and V. major Miller.

{haracters—Dental formula:

—-23.1.-234567 ,2-2 1-1 ‘-I—f«!_ 8-8 38,
e iy T T e ey e [P Ll T e e

Upper incisors low and strong, subequal or the outer slightly the
larger. the four teeth in a straight line, broken in the middle by the
shallow palatal emargination. The teeth of each pair are of equal
height, slightly exceeding eingulum of canine, and are strongly i
contact at middle, the tips diverging on account of the strong con-
eavity on outer side of outer tooth and on inner side of mner tooth ;
eingulum indistinet, that of outer tooth strongly oblique. Outer
incisor separated from canine by space about equal to diameter of
its ecrown; median space equal to length of pair of ineisors. Lower
incisors small, trifid, the middle lobe distinetly the largest, the three
teeth fﬂwmng a atroufrl'-: convex row between canines. [Upper canine
high, well developed, the shaft appearing cmnpreu..ml by reason of
the extensive though shallow concavity of its inner sur face; ¢ ingulum
distinet, though small and without secondary cusps. Lower canine
with exceptionally slender, subterete shafi. Upper premolars not
strongly contrasted in size and form, though the posterior tooth is
larger than either of the others. Each has a distinet, somewhat
transverse cutting edge, a well-developed cingulum, and no secondary
cusps. The middle and posterior teeth have a distinet inner poste-
rior extension scarcely indieated in the first. Lower premolars com-
pressed, well developed, closely similar to each other in size and form,
the anterior tooth with the {tlt.'-ip slightly less acutely pointed than in
the others. Molars normal; m ® exceptionally Ltrgu its area nearly
equal to that of m ', its uwtmune and third commissure well devel-
oped, In all three iwtll there is a faintly indicated hypocone.
Anterior surface of m ' and m * scarcely or not emarginate. Lower
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molars with the cusps normal in size and position; m , with distinet
entoconid and a slight postero-internal cingulum cusp.  Skull (fig.
26) with globular brainease rising abruptly above level of narrow.,
elongate rostrum. Greatest breadth of braincase about equal to depth.
including andital bulla ; rostram about three-fourths as long as brain-
case, 1ts width in lachrymal region about twice depth, its lateral walls
thin and translucent, but not inflated. Anterior edee of orbit over
middle of second molar.  Antorbital canal very long, its anterior ori-
fice over middle premolar, its posterior orifice oceupyving entire ante-
rior wall of orbit, including region in which lachrymal foramen
usually ocenrs. Base of braincase parallel with palate. Andital bul-
le well developed, but small, covering about half surface of cochlew.
Externally characterized by the very
long leg and tail, each of which exceeds
the head and body in length, the large,

IT.P:’F. i M b funnel-formed ear (outer base slightly
{FW > in front of inner), with thickened, dis-
(N r .

';:K -ﬁﬂi‘LEJ‘.TJ?.@Jﬁ' torted tragus, and the long muzzle with

simple lips and chin; nostrils simple, di-
rected outward and slightly downward.

Species ervamined.—1 have examined
the three known forms.

Genus PHODOTES Miller.

1905, Phaodoter  Mirrer, Proce. Biol, Soc.
Whashington, XIX, p. 85, June 4, 1906,

T_.'J.f_,w' = .‘:;H’r';:r?x.—.‘-'rrfrffrw teemidirostris

Miller.

Fic. . —NATALUS MEXICANUS, ADULT

vidiaLk. Morewos, Mexico. No.  Geographic distribution. — Island of
509, w2l 3
102540 ! Curacao, off coast of Venezuela.

Number of forms—Only the type species is now known.

(' haracters—Like Natalus, but maxillaries conspicuously inflated
and translucent, the swollen region extending from orbit to nares and
projecting so far laterally that the molar teeth are hidden when skull
15 viewed from above.

f\rjur*r'f;w cxamined.—Phodotes tumidirostris ( Miller).

Remarks—The inflated, semitransparent maxillaries of the type
species give the skull of Phodotes a very distinet aspeet from that of
Natalus and ('hilonatalus. The rostrum of Nyefiellus is of somewhat
the same form: but this genus is distinguished by the very different
relative width of rostrum and brainease, Phodotes retaining in this
respect strietly the proportions of Nafalus, As I pointed out in the
original account of Natalus fumidirostris,” the palate in the only two

a Proc, Biol. Boe. Washington, X111, po 160, October 31, 165040,
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known specimens is deeply emarginate posteriorly to level of middle
molar. This condition is probably due, at least in part, to faulty
preparation, but it seems not improbable that the posterior region of
the palate is extensively and irregularly fenestrate.

Genus CHELONATALUS Miller.

1898. Chilonatains Mitter, I'roc. Acad. Nat. Sei. Philadelphia, p. 826 (sub-
oppns of Nafalus).

1905, Chilonatalus MitLeg. Proe. Biol, Soe, Washington, XVI, p. 119. Bep-
tember S0, 1L [ genus).

?“.l_lf'j'jr"—.ﬁ"fjp‘n";q"x_—JTHﬁHFH'H J'u;r'}'r}‘r”f:? Dobson.

treagraphic distribution.—Bahama Islands, Greater Antilles (Cuba,
Jamaiea), and Old Providence Island,
Caribbean Sea.

Nuwmber of ff}f'fi'?.‘?.——'].‘lu";:'f‘ :-ill['.i"i(':-? of
Chilonatalus are now recognized,

Characters—Differs from Nafaluz in
the presence of a ridge-like dermal out-
orowth on muzzle, sngeesting a rudimen-
tary noseleaf, and another on chin, pro-
dueing in profile a double-lipped aspect ;
males, with large glandular swelling be-
tween and in front of eyes. Skull (fig.
27) like that of Nafalus, but with rostrum
relatively longer, more slender, and more
depressed posteriorly.

S pecies eeamined —C hilonatalus micro-
pus (Dobson), €. brevimanus (Miller),
and C'. tumidifrons (Miller). Fi6, 27.— CHILONATALUS MICROPUS.

Remarks—Although distinguished x2f
chiefly by external characters, this genus differs from Nafalus in the
excessively attenuate, flattened rostrum. It contains the smallest
known numbers of the family, Nyetiellus lepidus excepted.

Genus NYCTHELLUS Gervals.

1855, Nyeliellps Gervais, Hxpid., dun Comte de Castelnau, Zoeol, Mamm.,
. sS4

1866, Npcticellns Gray, Ann. and Mag. Nat. Hist., 3d ser., p. 1. February,
1565,

1575, Natalus Donsow, Catal. Chiropt. Brit. Mus., p. 341 (part).

1004, Nyetiellws MiLier, Proc. U. 8. National Museum, XXVII, p. 240.
January 23, 1804,

Ty pe-s pecies—Vespertilio lepidus Gervais,
fr‘f-r.&ﬁ:'ﬂf.ﬂﬁ;ﬂ ff;.w.‘j',l'.l'rji'.FJ'..;UH.—CIIII:_'I., ill{‘lllilillg the Tsle of Pines.

Number of forms—The type species is the only form thus far dis-
covered,
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('haracters—Differs externally from its allies in the mueh shorter
leg, proportionally about as long as in the small species of Myotis,
and in the nearly unmodified ear, the anterior border of which arises
directly above eye, the posterior border behind base of tragus, so that
the peculiar funnel-like form characteristic of the other genera is
scarcely indieated. Skull (fig. 28) differing from that of the allied
genera in the low braincase and very large rostrum, the length of
which, as in Chilonatalus, 1s fully equal to that of brainease, the
breadth of palate ineluding third molars equal to that above posterior
roots of zveomata. Maxillaries swollen, but much less than in Pho-
dotes, not enough to conceal molars when skull is viewed firom above.
Teeth not essentially different from those of Natalus, but canine and
anterior premolar both above and below
ereatly reduced in size, the canine searcely
higher than its corresponding large premolar,
and the first upper premolar scarcely as large
as outer incisor.  Lower premolars much less
trenchant than in Nafalus, the shafts almost
terete, though retaining distinet traces of the
entting edges; pm . much reduced in size,
its height scarcely half that of pm ..

Species  evamined —Nyetiellus  lepidus
(Gervais).

Remarks—As compared with other mem-
bers of its subfamily, Nyetiellus is distinetly
less specialized externally ; but in the peculiar
Fra. 28—Nvemeiees teeovs. form of the skull and in the reduced size of

::1::1';? E:':fn;nzmw[ﬂam:fwm the anterior canine and premolar it repre-

sents a more advanced stage than any of the
related genera, both of these characters suggesting the members of
the next family.

Family FURIPTERID.E.

1831, Vespertiliones (Vespertitionida) (part; Vespertilioning, part) Boxa-
FARTE, Sagrio di nna distrib. metodiea degli Anim. Vert.,, po 15

1855, [ Vespertilionide] ** Vespertilionidés ™ (part: Hmballonwring, part)
Gervals, Bxpdd, du Compte de Castelnan, Yool., Mamm.., p. 52,

1865. HBrachywra (part) Perens, Monatsber, k. prenss. Akad. 'Wissensch,,
Berlin, p. 257.

1866, Furiptering Gray, Ann, and Mag. Nat. Hist., 3d ser., XVII, p. 91.
February, 186G,

1872, Noctiliowidae (part: Fuariine) Girn, Arrangement of the Familiez of
Mammals, p. 185,

1875, Fmballonuride (part: Fmballonwree, part) Dopsox, Ann. and Mag.
Nat. Iist., 4th =er., XY po 349, November, 15875,

1575, HEmballopuride (part; Furie) Dopsox, Catal. Chiropt. Brit. Mus,
. 35d.
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1856, Hmballonuridie (part; Fuwrie) G, Standard Natoral History, V,
. 16k

1801, Emballonuride (part; Emballonurine, part, Furipterine division)
Frower and Lyoexkgee, Mammals, living and extinet, p. 666

1892, Vespertilionide (part: Natelini, part) Wixee, Jordfundone og nu-
levende Flagermus (Chiroptera) fra Lagoa Santa, Minas Geraes, Bra-
silien, p. 24,

1899, Natalide (part) Micier, Bull. Amer. Mus. Nat. Hist, XIL p. 245,
December 20, 18049,

Geographic distribution.—Warmer parts of South America.
('haracters—Wing as in the Natalidae, except that the trochiter is
slightly more developed and the greatly reduced thumb is included
in the membrane to base of minute, functionless claw. Width of
presternum slightly greater than length, the broad keel projecting
forward ; xiphisternum slender, fused with broad, flat presternum,
the two together marked with a low median ridge, which is nowhere
sufficiently developed to form a keel.  Pelvis and lumbar vertebrwe as
in the Natalidie. Skull differing from that of the Natalide in the
extremely rudimentary condition of the palatal branches of the pre-
maxillaries, these processes reduced to mere cartilaginous filaments.
Antorbital ecanal short, extending from middle of pm * to middle of
m '3 its length about equal to that of m '; its posterior orifice normal,
not situated in a funnel-shaped depression as in the Natalidie,  Teeth
as in the Natalide, except that eanines are, so far as known, inva-
riably reduced to about the height of the corresponding large
premolars (a character oceurring in one genus of Natalidae),
History.—Though originally placed with the typical Vespertilion-
ine bats, the members of this group were associated with the Molos-
sines as early as 1855, a position which they retained practically
without question until their relationship with Vefalus was pointed
out by Winge in 1892, Though undoubtedly related to the Natali-
dw, the group seems worthy of recognition as a family.
femarks—The Furipteridae are distinguished from the Natalidae
by the less modified sternum, of which the anterior segment bears an
almost normal keel, while the middle and posterior segments are
essentially without keel, and the much reduced, funetionless thumb,
the latter a very remarkable character and, so far as 1 am aware,
one which is unique among bats. The cartilaginons condition of
the palatal branches of the premaxillaries and the reduetion in the
size of the canines are features of less importance, the latter beine. in
faect, almost exactly reproduced in the Nataline genus .‘.’;p-h’:-ﬁum: In
both of the genera now knowp the rostrum is relatively much shorter
than in the Natalide and there are only two upper premolars.  This
condition of the dental formula is approached by Nyetiellus, in
which pm * is much more reduced than in the other members of its
family. As compared with the Natalidw, the more generalized and
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more specialized eharacters of this group are so nearly balanced that
it is difficult to form an opinion as to the relative position of the
two families. In the structure of the sternum the Natalidie are
evidently the more aberrant, but this is offset by the excessively ab-
normal thumb of the Furipteride. The Natalide show the more
primitive eondition of the teeth.

Principal  subdivisions—Two genera of Furipteride are now
known.

KEY TO THE GENERA OF FURIPTERID.E.

Height of brainease, ineluding audital bullse, mueh leéss than distance from
frontal angle to most posterior point of oceipital region ; muzzle amd
lips neaely shmple Furipterus, p. 185,

IHeight of bhrainease, including audital bulle, egqual to distance from frontal
angle {o most posterior point of ocelpital region ; muzzle ad lips with
conspicunons warty ontgrowths__________________. Amarphochiluz, p. 104,

Genus FURIPTERU3 Bonaparte.

1828, FMurig . Cuvier, Mém. du Mus, d°Hist. Nat, Paris, XVI, po 15,
Not of Linnieus, 1758,
1837, Furipternz BoxararTe, Tronogr. Fauna Teal., 1. fase. XX1 under
Plecotus auritng,
186G, Fariefla Gray, Ann. and Mag, Nat. Iist, 3d ser., XVIIL po 91, Feb-
ruary, 1566
1578, Furie Dopsox, Catal, Chiropt. Brit. Mus., p. 356
1801, Furipterns Frower and LypEkker, Mammals, Living and Extinet, p.
{305,
Ty pe-species—Furia horrens T, Cuvier,
(Feagraphic distribution—Tropical South America,
Nuwmber of forms—Only one species of Furipterus 15 now recog-
nized.
('haracters—Dental formula :

-98.1.--84567,9-9 1-1_.9-9 8-3
(23 I=a3dipeits-0 =l g=n ts=ant

Upper incisors subequal, in pairs set obliquely to the sagittal line,
the space between outer tooth and canine about equal to diameter of
its subterete, slightly antero-posteriorly flattened erown, the median
space about twice as great. Iach tooth has a sharply conical crown,
the height of which about equals greatest diameter, and a well-
developed, horizontal cingulum, which rises posteriorly into a small
but distinet cusp: height of incisors about equal to that of eingulum
of canine. Lower incisors forming a continuous convex row between
anines, the outer slightly larger than the inner, their low crowns
bluntly trifid on cutting edge, the middle segment larger than either
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of the others. Upper canine very small; its shaft about equal

height to large premolar, strongly flattened on inner surface; its
posterior cutting edge with well-developed secondary eusp slightly
below middle; its well-developed cingulum forming a conspicuous
anterior basal cusp and a smaller posterior one. Lower canine even
more reduced, closely resembling pm , in both size and form, except
that its apex is less sharply pointed. The shaft is terete and the
cingulum, though well developed, forms less distinet basal cusps
than i the upper eanine, Anterior upper premolar (pm *) about
half as high as canine, but resembling it in form even to the presence
of the two cingulum cusps and the secondary cusp on posterior eut-
ting edge. The shaft is, however, relativelv lower and the small
cusps are not as well developed. Posterior upper premolar, with
inner cusp narrow, but high and very distinet, cingulum forming a
sharp, somewhat recurved, antero-external cusp. Lower premolars
alike in form, except that the anterior (pm .) has the shaft less dis-
tinetly terete than the others.
It is also much shorter than the
others.  Molars normal, the
protocones high and short; no
trace of hypocones; m® with
three fully developed commis-
sures: lower molars with dis-
tinet entoconids.  Skull (fig.
20) with broad, flat rostrum
(length  from frontal angle
scarcely greater than lachrymal breadth, but fully three times depth
at pim ), deeply furrowed in median line, and conspicuonsly emargi-
nated in front by large narial opening. Antorbital foramen over
base of anterior root of pm *, the canal very short, its length scarcely
exceeding that of this root. Brain case very large, its length twice
that of rostrum; its height, including audital bulle, equal to its
greatest breadth, and about two-thirds its length. Base of brain case
bent upward. Palatal emargination extending forward to level of
posterior molars.  Posterior opening of antorbital canal normal.
Audital bulle well formed, but small, covering less than half surfice
of cochlew. Externally much as in Natalus, with similarly funnel-
shaped ears and much distorted tragus (the latter noticeably trian-
gular), but at once recognizable hv the rudimentary thumb and
shorter tail, which ends in interfemoral membrane a little beyond
middle. Muzzle and lips without warty processes, other than an

angular projection on upper lip at outer mllrv of downwardly opening
nostril.

Species examined —Furipterus horrens (F. Cuvier).

FiG, 28.=FURIFTERUS HOREENS. = 2§,
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Genus AMORPHOCHILUS Peters.
ISTY. Amorphochilus  1'erers, Monatsber, k. ]ﬁ'uuﬁu. Akad, Wissensch.,
Berlin, p, 185,
1578 Amarphochilus Dopsox, Catal. Chiropt. Brit. Mos., po 357,

'y pe-species—Amorphochilus sehnablii Peters,

Geographic distribution—Tumbez, on the Gulf of Guayaquil, Peru.

Number of forms—The type species.

Characters—Like Furipterus, but height of braincase, including
audital bullwe, fully equal to distance from frontal angle to most pos-
terior point of oceiput; palatal emargination not extending halfway
from hamulars to posterior molars; nostrils opening forward at
extremity of a conspicuous, snoutlike elevation ; chin with a triangu-
lar, downward-turned flap, margined at each side with a small
roundish wart ; lower lip thickened at angle of mouth and with large
warty protuberance slightly in front of middle; no angunlar elevation
on upper lip at point where this occurs in Furipterus,

Species examined.—This genus is still known from Peters’s de-
seription and figures only.

Family THY ROPTERID.E.

1831, Vespertiliones (Vespertilionide) (part; Noctilionina, part) Boxa-
rarTE, Sngzio di una distrib. metodica degll Anim, Vert., p. 14

1838, Vespertilionide (part: Noctilioning, part) Geray, Magz. Pool. and Boet.,
11, p. 495, Decomber, 1535,

1840, Gymmorhing (part; Gymaurd, part) Wasxer, Bchreber's siiugthiere,
=upplementh., 1, . GG,

1842, Naoctiliowinea: (part) Lessox, Nouvean Tablean du Riégne Animal,
Mamme., p. 1.

15855, | Vespertilionida ] * Vespertilionidés ™ (part; Wolossing, part) (GERVALS,
Expid. du Comte de Castelnan, Zool., Mamui., p. 5.

1856, Vespertilionide (part) Tosmes, 'roe, Zool, Soc, London, p, 172,

1865, Vespertiliones (part) Perers, Monatsber, k. preuss, Akad. Wissensch,,
Berlin, p. 258,

1866, Vespertilionide (part; Nalalipg, part) Gray, Ann. amd Mag, Nat
Hist., 3d ser., XYII, p. 0, February, 15866,

1870, Vespertiliones (part; Vespertiliones, parvt) Frrzizcer, Sits-DBer, K
Akad., Wissensch,, Wien, Math, Naturwissensch,, Classe LXII, Abth. I,
LR

18756, Vespertilionide (part; MWiniopteri, part) Dopsox, Ann. and Mag., Nat.
Hist., 4th ser., XVI, p. 349, November, 1875,

1878, Vespertilionide (part; Miniopteri, part) Dopsox, Catal. Chiropt. Brit.
Mus., p. 170,

188G, Vespertilionide (part; Miniopteri, part) Gier, Standard Natural His-
tory, ¥V, p. 16t

1201, Vespertilionide (part ; Thyropterine divigion) Frower amd LYDEKKER,
Mammals, living and extinet, po G,

1802, Vespertilionide (part,; Nafalini, part) WINGE, Jordfunidne og nulevende
Flagermus { Chiroptera) fia Lagoa Santa, Minas Geraes, Brazilien, p. 24.

1899, Nafalide (part) Mitcer, Bull. Amer. Mus. Nat. Hist, XIIL, po 245,
December 23, 1504,
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Geographic distribution~—Tropical America, north to Honduras.

('haracters—Shoulder joint and wing as in the Natalida, except
that trochiter is distinetly larger than trochin, second finger is re-
duced to a rudimentary metacarpal less than half as long as that of
third finger, there are three bony phalanges in third digit, and first
phalanx of thumb bears a large sucking disk ; shoulder girdle differ-
ing from that of the Natalidwe and resembling that of the Furi-
pteridae in the small size of the presternum, its width scarcely half
length of presternum and mesosternum, its narrow keel slanting con-
spicuously forward, mesosternum broad and flat, its keel obsolete,
xiphisternum long and slender, its keel reduced to a mere ridge: first
and second dorsal vertebrae fused; foot abnormal, the toes with only
two phalanges each, the third and fourth digits, together with their
claws, anchylosed together from base to tip: fibula reduced to a
minute osseous thread closely applied to the tibia and disappearing
about midway between heel and knee: sole with well-developed suck-
ing disk attached to metatarsals; pelvis not essentially abnormal,
but with very small peetineal process, and with obturator foramen
much reduced by bony outgrowth from its sides. as in the Hippo-
sideridae and Rhinolophidee, ischia wide apart posteriorly, a svm-
physis pubis in males, sacrum with the posterior two vertebrie dis-
tinct, the others fused: lumbar vertebrie distinet: skull without
postorbital processes, much as in the Natalidie, the brainease large,
smooth, and rounded, the rostrum slender and weak: premaxillaries
complete, the very slender and easily broken palatal branches isolat-
ing two foramina: teeth normal, not essentially different from those
of the Natalidwe; ear, tragus, and muzzle as in Natalus.

[listory.—As shown by the synonymy, this family has generally
been united with the Vespertilionida or Molossidie.  Winge placed
it with Natalus, Furipterus, and dmorphochilus to form the group
Natalina, a section of the Vespertilionida: and this assemblage T
regarded in 1899 as constituting the family Natalid:e,

Remarks—The form of the sternum, the separate lumbar verte-
brae, the greatly reduced second finger, the large third finger with
fully ossified terminal phalanx, the peculiar strueture of the toes, and
the presence of sucking dizsk on thumb and sole are sufficient to dis-
tinguish this family from the Natalidw. Contrary to what might be
expected, the thumb has a well-developed claw, The ']‘|13'1'|1l}i¢=t'iui:l~
are in some respects more highly specialized than the Natalidwe: in
others, notably in the structure of the sternum and in the unfused
lumbar vertebrae, much more primitive. As compared with the
Furipterida this family represents about the same stage in the devel-
opment of the sternum; the lumbar region is more primitive: the
feet are more highly modified, and the thumb is perhaps equally
aberrant, though in another way. .

Principal subdivisions.—The family is represented by the single
genus Thyroptera.
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Genus THYROPTERA Spix.

1823, Thyroplera Sreix, Simiar. et Vespert, Brasil. 8p. Nov., p 61 (tricalor).

1854, Hponyceteris LicurenstEix amd PPerers, Monatsber, k. preuss. Akad.
Wissensch., Berlin, p. 385 (diseifera).

1865. Thyroptera Perers. Monatsber, k. preuss. Akmd. Wissensch.,, Berlin,
I sk

15878, Thyroptera Dorsox, Catal. Chiropt. Brit. Mus., p. 345,

Ty pe-species—T hyroptera tricolor Spix.

(eographic distribution—Tropical America, north to Honduras.

Number of forms—Though others have been described, only two
species are now recognized.

("haracters.—In addition to the characters of the family the fol-
lowing may be mentioned.  Dental formula:

-28.1.-234567.9-3 1-1 _8-8 3-8
198.1.-2384567'3-2°1-1" "33 ;

Inner upper incisor larger than outer, but both teeth well developed,
styliform, with small outer eusp, their
extremities very slender and slightly
curved mward, producing a faint sug-
estion of the milk dentition.  Lower
ineisors 3-lobed, the outer tooth slightly
larger than the others. Canines weak,
not peculiar in structure. Premolars
both above and below. long, narrow.
moderately high, their points very
slender and situated at about middle
of crown. Third upper premolar with
remarkably developed inner ridge, ris-
ing to a cusp anteriorly nearly as high
as protocone of m ' and m *, and show-
ing a slight though distinet posterior
cusp, the two together strongly sug-
gesting a  protocone and hypocone,
First and second upper molars with
low but evident h}‘puruln". the other
cusps with their commissures normal.  Third upper molar with five
cusps and three well-developed commissures.  Lower molar normal,
the outer cusps particularly high and acute. Skull (fig. 30) with
brain ease about one and one-half times as long as rostrum, abruptly
elevated anteriorly, its surface smooth and rounded.  Rostrum nar-
row. weak, and low, the upper surface nearly flat, the sides distinetly
inflated and translucent. Palate slightly concave laterallv, nearly
straight longitudinally. Behind tooth rows it is abruptly narrowed,
and the posterior extension is parallel-sided. Basisphenoid region
broadly concave, the coneavity bounded anteriorly by a high trans-

Fig, 3—THYROPTERA DISCIFERA, 22§,
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verse ridge that extends across between ptervgoids close to hamulars.
Audital bullie small, covering less than half surface of cochlew.  ISx-
ternally as in Natalus except that the legs and tail are not elongated,
the sole and thumb are provided with conspicuons adhesive disks, and
the muzzle has a slight but evident wartlike elevation above the
nostrils,
A"ﬁ"m-f-.a'm.' caamined — T hyroptera tiicolory H]li."{ and 7. fﬁ#f'.-"f::r'u
( Lichtenstein and Peters).
Family MYZOPODIDE.
1891, Vespertilionidae: (part: Thyropterine division, part) Frower and
Lypegker, Mammals, living amd extinet, p. G635,
1898, Vespertilionida (part, Mpropodea) Trovessarr, Catalogus Mamima-
lium, p. 134,
1904, Myzopodide THosmas, Proc. Zool. Soc, London, L, p. 5, October 1, 1904,
(Feographic distribution—Madagascean
(haracters—Humerus with trochiter larger than trochin, the
relations of the two about as in the Thyropterida,” surface of articu-
lation between trochiter and scapula well developed, about as in
Natalus or Rihinolophus, distal extremity of humerus essentially as
in Nafalus; second manal digit with fully developed metacarpal
and = a short and very slender cartilaginous rod, probably represent-
ing the proximal phalanx ™ ( Andersen), third finger with three bony
phalanges; shoulder girdle normal, the sternum showing no special
modifications; presternum =mall, much as in Thyroptera and with
similarly forward-projecting manubrinm; mesosternum slender, flat,
slightly keeled; foot abnormal, the toes united fH base of phalanges,
thence free but closely approximated, only two phalanges in each toe;
fibula thread-like ©; pelvis essentially normal, though with pectineal
process very short, a symphysis pubis in males, boundaries of sacral
vertebrae distinet ; lnmbar vertebrie not fused or in any way specially
modified; skull short. broad, and rounded, without postorbital pro-
cesses; premaxillaries fused, complete, isolating two lateral palatal
foramina; teeth normal: thumb and sole with sessile adhesive disks:
ears separate, very large, tragus present but fused along its anterior
edge with ear conch, meatus partly closed by a conspicuous mush-
room-shaped process unlike anything known in other bats.
History—Untl recognized as a distinet family by Thomas, this
group was regarded as a section of the V {"?n]jl_'l*ll]_l,lﬂllii‘l_l,

I E——=.,

a4 Detajls concerning several important characters of this family which I
neglected to note when examining the skeleton in the British Museum, have
been Kindly furnished by Mr. Koud Andersen.

0% Tuberculum majus slightly more projecting than in Rhinoloplus, but de-
cidedly less so than in Plerpgristes.” ( Andersen, )

c*1 can not make ont with certainty whether the extreme distal end of the
tibla perhaps shows some trace of ossification.” ( Andersen.)

23733—No. 57—07 m—13
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Remarks—The members of the famiily Myzopodidie may be at onee
recognized by the sessile adhesive disks on sole and thumb, and the
large ear with its tragus adnate to the conch, and its meatus partly
closed by the unique mushroom-shaped process. The skeleton is, as
pointed out by Thomas, remarkable for its lack of special modifica-
tions. In general structure, however, especially in the form of the
humerus and shoulder joint, it unquestionably agrees closely with the
Natalida and Thyropteridae, and I fully agree with Mr. Thomas that
this resemblance indieates an actual relationship between the three
Zroups.

Principal subdivisions.—As at present known; the family consists
of the single genus Myzopoda.

Genus MYZOPODA Milne Edwards and Grandidier.

1878, Myzopoda Minxg Fowarps and Graxpipier, DBull, Soc. Philomath.,
Parls, Tth ser., IT, | 220,
1878, U yrapoda Dopsox, Proc, Yool. Boc, London, p. 8371,
1904, Mpzopoda Tuosmas, 'roc. Zool. Boe, London, 11, p. 2, pl. 1, October 1,
T4,
Type-species—MWyzopoda aurita Milne-Edwards and Grandidier.
Geographic distribution—Madagasear.
Number of forms—Only the type species is known.
(' haracters—Dental formula:
-23. L. _234?{?: i .'; = :3., ¢ L - I.Jm.r:. ii;: . T Ei.f :‘1:
125.1.-234567 8-3 1-1 3-8 3-3
Upper incisors small, simple, with slightly developed cingula, the
inner tooth distinctly smaller than outer, which is separated from
canine by a narrow space: axis of both pairs in same line: canines
simple, without secondary cusps or specially developed cingula; pre-
molars both above and below essentially as in Wyofis, pm = and
pm* about equal to upper incisors in size, each separated by narrow
spaces from the neighboring teeth: molars strictly normal, m * with
well-developed metacone and third commissure, 7 * and m * withont
hypocone.  Skull short, broad, and rounded, its general outline when
viewed from above strongly suggesting that of Noectilio. General
structure of anterior portion of palate about as in Nafalus, the lateral
foramina well developed and about as large as median emargination,
the width of which is approximately equal to length of a pair of
incisors. Ptervgoids rather strongly divergent, the hamular pro-
cesses unusually long. DBasisphenoid pits well developed, cireular in
outline, narrowed superficially, separated by a flat median space the
width of which is equal to about half surface diameter of pit.  Audi-
tal bulle and cochlew rather large, but not peculiar in structure, the
bulle covering slightly more than half surface of cochlew, its inner
border not emarginate. Lips wide, the upper extending beyond
lower, and somewhat obliquely truncate in front; ear much longer

38,
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than head : thumb with rudimentary claw ; tail projecting noticeably
bevond free edge of interfemoral membrane,

Npecies earamined —MWyzopoda aurita Milne-Edwards and Grandi-
dier.

Family VESPERTILI( INTID .

1821, Vespertilionide (part; Race 2) Gray, London Medical Repository,
XY, P 209, Apell 1, 1831,

1827, Vespertilioning Lessox, Man. de Mammalogie, p. ST.

1831, Vespertiliones ( Vespertilionidw) (part; Vespertilioning, part) DBoNa-
PARTE, Sagzio di una distril, metodica degli Anim., Vert., p. 15

1838, Vespertilionide (part; Vespertilionine, part) Boxaparre, Nuovi An-
nall delle Scienze Naturali, Bologna, Anno I, Tomo I1, po 112

1888, Vespertilionide (part:; Vespertilionina, part) Geay, Mag. Zool, and
Bot., 1L, po 489, December, 1805

1855, [ Vespertilionido] * Vespertilionidés * (part ; Vespertilionina) (GERVALS,
Expid du Comte de Castelnaun, Zool, Mamin., . 52,

18G5, Vespertiliones Perers, Monatsber. k. preuss. Akad. Wissensch,, Ber-
I, . 258,

1866, Vespertilionida (part; Scotophiling, Remiciana, Vespertilioning, Ple-
coting, and Nyctophilice) Grav, Ann. amnd Magz. Nat. IHist, 3d ser.,
XVIL p 849, Febroary, 1866,

1870, Vesperfiliones (part: Vespertiliones, part) FroziNer, Sitz-ber. k.
Akad. Wissensell., Wien, Math, Naturwiss,, Clagse, LXIL T Abth., p. 455,

1872, Vespertilionide Giie, Arrangement of the Families of Mammals, p. 17.

1875, Vespertilionide Dopsox, Ann. amd Mag, Nat. Hist, 4th ser., AVI, p.
48, November, 1575 (except genera Natalws and Thyroptera, po 349,

1878, Vespertilionidie Dopsox, Catal, Chiropt. Brit. Muos., p. 167 (except
genera Nafalus awd Thygroptera, p. S41-347),

1856, Vespertilionida GILL, Standard Natoral History, V. po 165,

1801, Vespertilionidae: Frower and LypErREer. Mammais living amd extinet,
p. 660 (except Notolus, po GGd, ol Thyropterine division, p 665),
1802, Vespertilionide: (part; Vesperdilionind) Wixoe, Jordfoodoe og nule-

vende Flagermuz  (Chiroptersn) fra Lagon  Santa. Minas  Gernes,
Brazilien, p. 24

(reographic distribution.—Eastern and western hemispheres to the
limit of tree growth; in the Atlantic {o the Azores, and in the Pacifie
to the Galapagos and Hawaiian Islands from America, and to New
Zealand and Samoa from Asia.

O haracters—Humerns with trochiter very noticeably larger than
trochin and projecting distinetly bevond head, its surface of articu-
lation on seapula decidedly more than half as large as glenoid fossa,
distinetly concave and sharply outlined, epitrochlea obsolete, capitel-
lum searcely ont of line with shaft; ulna usnally fused with radius at
its head, the shaft reduced to a scarcely ossified fibrous strand; see-
ond finger with fully developed metacarpal and one small bony
phalanx: third finger with three phalanges, of which the distal is
cartilaginous thronghout except at extreme base, where distinet joint
1s formed with middle phalanx; shoulder girdle strictly normal in its
general structure, the seventh cervical vertebra free except in Tomo-
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peatine; the presternum small, with forward-projecting, varionsly
developed median lobe, the mesosternum flat and searcely keeled,
usually slender; foot normal; fibula thread-like, complete or with
upper extremity cartilaginous, extending to head of tibia; pelvis
normal, the boundaries of the sacral vertebra distinet, the ischia widely
separated posteriorly, a symphysis pubis in males; lumbar vertebra
free; skull without postorbital processes; premaxillaries without
palatal branches, the palate widely emarginate anteriorly : palate ab-
ruptly narrowed behind toothrows, the sides of its posterior exten-
sion parallel or nearly so; teeth usually normal, though in a few
genera showing a tendency to reduetion of the cusps: ears usually
though not invariably separate, the anterior border with distinet
basal lobe (except in Tomopeatine) ; tragus usually well developed,
simple; muzzle without distinet leaf-like outgrowths; tail well devel-
oped, extending to edge of wide interfemoral membrane.

History.—The family Vespertilionide, with its almost universal
distribution, and containing, as it does, the best known and most
familiar species, has been very generally recognized in approximately
the sense in which it is now understood. Certain genera formerly
placed with it have been recently removed, but, on the whole, the
group has been more uniformly treated than any other family except,
perhaps, the fruit bats.

Remarks—The members of this family are recognizable exter-
nally by their simple muzzles and lips, usually separate ears with
well-developed, straight, or slightly eurved tragi, long tails extend-
ing to edge of wide interfemoral membrane, but never much beyond ;
presence of only two bony phalanges in third finger, and absence of
sucking disks on sole and thumb. Internally they are distinguished
by the highly developed double artienlation between seapula and
humerus, the very rudimentary ulna, the essentially unmodified
shoulder girdle and pelvis, the conspicuous anterior emargination of
the bony i}:l]:!hu and the essentially normal teeth.

A very high position for the Vespertilionidw is indicated by the
structure of the wing, in which the family stands further removed
from the Pteropide and from nonvelant mammals than any other
group except the Molossidee and Mystocopidwe. In the extreme re-
duetion of the ulna it even surpasses both of these,

Principal subdivisions—The known genera of Vespertilionida
represent at least six subfamilies.

KEY TO THE SUBFAMILIES OF VESPERTILIONIDE,
Anterior upper premolar (pin®) large, not differing conspicuounsly from
posterior premolar (g ') in size or form; nestrils tubularly elongated
Mvurixin®. p. 220,
Anterior upper premolars (pm ®and pm ®) greatly reduced in size or absent
when present conspicuously diferent from posterior premolar (pm ‘) in
both size and form : nostrils not tubularly elongated,
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Sternum short and broad, its length in middle line not twice as great
as breadth of presternum ; four or five ribs connected with sternum
ear slightly but evidently funnpel-formed KERIVOULINE, [n 252,

Sternum slender, itg length in middle line more than twice as great
a2 breadth of presternum ;@ =ix or seven ribs connected with sternum ;
enr not funnel-formed,

Presternum with median lobe larger than body of bone; scapula
with corpeoid steaight, divected inward;  second phalanx of
third finger nearly three thimes as long as lirst

MINIOPTERIN.E, | 227.

Prestermum with median lobe wmueh smaller than body of hone
seapula with coracoid curved ontward ; second phalanx of third
finger not specially elongnted.

Nostrils opening forward beoeath a congpicnons  horseshoe.
shaped ridge or low noseleal NyYcTorRILINE, b 254
Nostrils opening laterally or vertically, the muzzle ocea-
slonally with warty elevations, but never with lhorseshoe-
shaped ridege or low noseleafl,
Heventh cervieal vertebra  fosed with fest dorsal 3 eanr
with radimentary keel, ot with no anterior basal lobe.
TOMOPEATIN G, | 237,
Seventh cervical vertebra free from fivst dorsal; ecar
without keel, ot with well<develbped anterior basal
| [N FTE Lt __VESPERTILIONINE, [ 197.

Bubfamily VEPRKRTIIL.IONTN AL

1878, Vespertitiones Dopsox, Catal. Chivept. Brit. Muos, p. 168 (except
renera Kevivowln and Harpiccephaluz).

1891, Vespertikonide (part, Vespertilionine division, except genera Keri-
powla and Hoarpiocephalus) Frower and LypeExser, Mammals, living
and extinet, po 661

1897, Vespertilioning and Plecofing: Minier, North American Fauna, Ne.
13, pp. 46 and 54, October 16, 1597,

Geographic distribution—Same as that of the family.

Characters—Sternum slender, its entire length considerably more
than twice greatest width of presternum: median lobe muech smaller
than body of presternum; six ribs connected with sternum; seventh
cervieal vertebra not fused with first dorsal: secapula with coracoid
enrved ontward: nostrils simple, sometimes tubularly elongated, but
never margined by special ontgrowths; lower incisors in all known
genera G-,

Remarks—Of the subfamilies of Vespertilionida this is distinetly
the most primitive, being perhaps best characterized by the absence
of the special modifications that distingnish the other groups.

} " L] " " L] (8 ’
Principal  subdivisions—The species now known represent 33
Fenera.
KEY TO THE GENERA OF VESPERTILIONIN.E.
G-6
Cheek tecth ey
Wing without glands=. LN A8, ) Wopertiz, [, 2040,

Wing with large gland neal ellbow e fizanypr, p. 202,
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Cheek teeth less than I?_ ﬁ
L ¥
Upper premolars 2-2,
Upper incisors 1-1: metacarpal of third, fourth, and fifth fingers
nceessively ach shortensd g Lasiyrus, p. 221,
Upper incisors 2-2: metacarpal of thivd, fourth, and fifth fingers
aliont equal in length,
Lower premolars 3-5.
Audital bulle: not specinlly enlarged ; rostrom broad, eon-
cave on each side above ; ear shorter than heaad,
Loazionyeteriz, po 200,
Audital bullie much enlarged ; rostrim narrow, evenly oon-
vex above; enr much longer than Dead,
Anterior odge of orbit distinetly ridged ; nostrils not
overhunz by glandualar ontzrowths from side of

mEEles o oo et e PIRTTTRR, Tk S
Anterior edge of orbit smoothly rounded : nostrils
overhung by conspicnous glandnlar ontgrowth from
gide.of muzzle. - - . - __ - Corgnorfines, p. 225,
Lower premolars 2-2,

Lower cannine small, its tip nnequally hifid; diameter of
awdital bulla equal to length of tooth row, exclusive ol
incisors ; ear much longer than head. - Foaderma, p,. 2205,

Lower canine well developed, its tip not bifid ; diameter of
andital bulla much less than length ef tooth row; ear
not =pecially elongs: ted.

Brainease conspicuounsly deepened, its depth including
audital bulle nearly egqual to its widih.
Chatinolobus, p. 219,
Braineasze normal, it= depth including aadital ballae
mimeh less than its width.
Outer upper incisor not extending beyomd cingn-
I of inner.
Outer upper Incisor distinetly enspidate.
Hoeotozans, p. 2060,
COnter upper incisor with fAat crown.
fa., p. 2046,
Onter apper incigor extending distinetly beyond
cingulum of inner.
IPifth finger oniy n little longer than meta-
carpal of fourth and thivd.
Pterpaistes, p. 207,
Fifth finger longer than metacarpal and first
phalanx of fourth and third.
Upper =sarface of rostram concave; ears
Joined o —coon oo Rarbastella, p. 223,
Upper surface of rostriim @onvex ; ears
Beparate.
Outer upper incisor normal in posi-
tiom, itz concavity directed back-
wanrd__ ; Pipistrelius, o 204,
Onter upper incisor pushed outward
from its normal position, the con-
avity directed ontward,
fFlischropus, p. 206,
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Upper premalars 1-1.
['pper incisors 2-2,
fars noticeably enlarged.
Andital bulla as wide ng space between (hem,
Leepliofis, p. 2150,
Audital bullie mueh wider than space between them,
Hiztiotus, p. 214,
dars not noticeably enlarged.
Depth of brainease, including andital bulle, about equal
i distance foon incisors to posterior root of #ygoina,
Gilancanycteris, po 221,
Drepth of brainease, Including aundital balle, much less
than distance from incizors (o posterior root of 2y gomi.
Skull noticeably flattensd, the oceipital depth less
than one-third greatest lemgsih.
Roztrmm broad : lacheymal vegion 80 inflated as
to he distinetly visible when skull 1s viewed
from below_ - Minetillug, p. 213
wstrium norinal ; lachrvmal region quite hidden
when skull is viewed from below,
Twlonpeleris, p. 212,
Skull not noticeably flattened, the occipital depth more
than one-third sreatest lengih.
Upper eanine with distinet supplemental ensp at
posterior bhase of shaft________Philedtor, po 215,
Upper eanine without =upplemental ensp at pos-
terior base of shaft.
Outer upper  incisor large, crowded inward
between inner incisor angd canine,
Hesperoptenus, p. 211,
Outer upper Incisor small, on outer side of
inner incisor and widely separated from
Cinine,
surface of forearm, tail, and legs thickly
sprinklal  with small, pointed. horny
outgrowths : upper toothrow strongly
concave on inner side anteriorly,
Rlinopieras, p. 210,
Surface of forearm, tafl, and legs smooth :
npper toothrow =licghtly coneave on in-
ner side anteriorly.

Rostrom  evenly  convex laterally :
nares not extending half way to
interorbital  constriction; palatal
emargination deeper than broad,

Eptesicus, p. 207,

Rostrum noticeably concave on each
side of middle line: nares extend-
ing about half way to interorbital
constriction ; palatal emargination
broader than deep,

Vespertilio, p. 200,
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Upper ineigors 1-1,
Ears noticeably enlarged ; audital bulle much wider than space
between them__________________________loengeteris, n. 215,
Ears not noticeably enlarged : awdital bulle not as wiilde as
space hetween them.
First and second upper molars with mesostyle redueed, the
W pattern distorted or nearly absent; first and second
lower molars with second triangie smaller than first,
Pachyotus, p. 219,
First and second upper molars with normal cusps amd
ridges, the W pattern not distorted ; frst and second
lower molars with second triangle larger than first.
skull short and deep, the depth of brainease, including
andital bulla, about one-half greatest length ; meta-
carpal of 3. 4th, and Sth fingers suecessively much
shortened - - _______Dazyplerns, po22d
Skull normal, the depth of hrainease, including audital
bulla, conziderably  lesz than  one-hali’  greatest
length ; metacarpal of 2d, 4th, aml 5th fingers about
equal in length.
Third lower incisor noticeably smaller than first
or second.
Crown of third lower inecisor in line with
crowns of first and second, the tooth func-
tional__ e e thogeEsam, Do 218,
Crown of thivd lower incizor scarcely visible
under cingulnm of canine, the tooth foane-
Homless —— o - e e Bwenlon, . 218,
Third lower inclsor as large as first or second,
Third apper molar with well-developed meso-
gtyle, metacone, and three commissnres,
Lachrymal breadih greater than alveolar

breadth______________Sceteens, n. 217.
Lachrymal breadth less than alveolar
breadth .- _—___Npcticeius, p. 216

Third upper molar with mesostyle radimen-
tary or absent, and metacone very minute;
only two distinet commissures present.

Depth of maxillary emargination equal
to distance hetween canines.

Seoteinus, p. 217,

Depth of maxillary emargination searcely

more than one-half distance between

canines____________Scolomanes, p. 217,

Genus MYOTIS Kaup.

1820, Upeins Kave., Skizzirte Entw.-Gesch, u. Natiirl. Syst. d. Eurvop.
Thierw,, T, ;. 106G { megeofis ),

1820, Npstactes Kavre, Skizzirte Entw.-Gesch, n. Natiirl. Syst. 4. Europ.
Thierw., I, p. W8 {leisleri). Not Npstactes Gloger, 15827,

1830, Leweonoe Bore, Isis, po 256, (THe Wasserfledermiinse, )

18209, Vespertilio Kevsernine and Brasivs, Wiegmann's Archiv filr Natur-
reach, T, po 306 (not of Linneus, 1758).
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1841, Selpsivs Boxararre, Teonografia della Fauna Italica, [ntrod., . &
(mystacinms).

1841. Capaccinins Boxararte, leonografin della Fauna Italica {(capaceinii).

1842, Trilatitus Gray, Ann. and Mag, Nat. Hist., X, p. 208, December, 1842
{ hasseltii, macellus=uadversus, amd Mepotis=Winiopteras sp.

1849, Tralatitus Gervals, Dict. Univ., d'Hist. Nat.. X111, p. 213

18506, Brachpotus KoLtexNarn Allgen. 11|*i1tm-lh. Naturhist. Feitung, Dresden,
nene Folge, 11, p. 131 (mpstacinus, dawbenfonii, and daspeneme.  Not
Brachpotus Gould, 18537

1856, fsotnzy KoLExatn, Allgem. deutsch. Naturhist, Xeitung, Diresdein, nene
Folge, 11, po 181 (nelfereri and euarginalus).

1866, Tralatitins Gray, Ann. and Mag, Nat, Hist., 3d ser., XVII, p. 8L

1867, Plernopterns Pevers, Monatzber. k. prenss, Akad, Wissensch,, Iterlin,
. 706 (subgenus of Vespertilio=Myotiz, type, P lobipes Peters=—= 1 es-
pertilio ymuricola odgson ).

1870, Erochurns Prreiscer, Sitzungsber,  kals. Akad, Wissenszeh,, Wien,
Math.-Naturwissensch, Classe LXIL, p. 75 (macrodactylos, horsfieldii—=
adversws, and macrotersus ), Not Eeochara Kolenati, 1555,

1870, Aeorestes FlrrzisGer, Sitzungsher.  Lkais. Akad, Wissensch.,, Wien,
Math.-Naturwissensch, Classe LXIL p. 427 (villosizsins, allicscens,
and nigricans).

18T0. Comasfes Frreincer. Sitzungsber.  kais. Akad. Wissensch., Wien,
Math.-Natnrwizsensch., Classe LXIL po 565 (eapeccindl, megapoding,
dasyencine, and Hmnophilus).

1878, Vespertilie Dopsox, Catal. Chiropt. DBrit. Muos, p. 285 Not Tes-
pertilio Linmeas, 1755,

1804, Vespertilio H, ALLEN. Monogr., Bats N. Amer. ( 1503). . T, March 14,

1 EHEN
1597, Mpotis MiLLer. Ann and Mag, Nat. Hist,, Gth ser.. XX, p. 352, October,
1507.

189%, Mpotiz MitLer, North Amer. Fauna, No. 13, po 55, October 16, 1867,

Type-species—V espertilio myotis Bechsiein,

(reagraphic di ire mainland of Eastern and Western
Hemispheres to limits of tree growth; also the Malay Archipelago,
New Gunea, Australia, and Samoa, and in Ameriea the Lesser
Antilles,

Number of forms—About eighty species of Wyofis ave now known,
making the genus one of the largest, as well as the most widely
distributed of the order.

('havacters—Dental formula :

—rl-‘:_’r,l.--l!ii-l-ﬁﬁ?,ﬂ :3 l—1 3-3 -3 .
i83. 1. -2384567'3-9 I 5= g o>
Upper incisors well 1101’{-|n|uwh HII]!..H:"i'II:I]. closely crowded, the
crowns higher than long, subterete ; the inner with a distinet posterior
secondary cusp. the outer with a well- ~developed concave surface
directed toward canine, from which it is separated by a space not
quite equal to diameter of both i meisors together, Lower incisors with
crowns about r_qim] in length, forming a continuous, strongly convex

row between canines, the first and second with rather narrow, trilobed
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cutting edge. the third much wider, subterete, with three or four
tubercles.  Canines well developed, simple, with distinet though rather
small cingulum and no secondary eusps.  Cheek teeth both above and
below strietly normal, m * and w * rather narrow on inner edge and
with hypocone absent or very imperfectly developed, m ® with three
commissures and four or five cusps, according to the varyving condi-
tion of the metacone, z ,, with second triangle smaller than first, but
with all the elements of the tooth complete.  Skull slender and lightly
built, without special peculiarities of form, the rostrum nearly as
ong as brainease, the depth of brainease, including audital bulla.
about equal to mastoid breadth, the sagittal crest low, but usually
distinet, the palate deeply emarginate in front, abruptly contracted
behind, the sides of its posterior exten-
stom parallel.  Audital bullae well devel-
oped and covering more than half sur-
face of cochlew, but simple in form and
not very large, their diameter about equal
to the distance between them. Ear well
developed, slender, oceasionally rather
large: tragus slender and nearly or
quite straight. Foot very variable in
size, but never peculiar in form. Tail
about as long as outstretched leg. Inter-
femoral membrane large, its surface
furred at extreme base above.

Npecies ecamined.—1 have examined
about half the known forms of M yotis.
Fro. 31—Przoxvx vivist,  Guavas.  Remarks—MWyotis appears to be the

e L i most primitve genus of Vespertilionide,
as it not only retains the maximum number of teeth known in the
order, but it also has the slightest possible degree of special modifica-
tion in external form.

GCenus PIZONYX Miller.

10043, Pizonyer Micier, Proc. Biol. Soe. Washington, XIX, p. 85, June 4,
10M MG,

Iy pe-species—Myotis vivesi Menegaux.

Geographic distribution—Known only from two localities in north-
western Mexico: Cardonal Island, Gulf of California, and Guaymas,
SOonori. _

Number of forms—Only the type species is thus far known.

(' haracters—Like Myotis, but with foot (claws included) as long as
tibia. the toes and claws greatly compressed, so that width of claw
Is uni_n.' about one-eighth the height at base; wing with large glandular
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mass (in females 10 mm. long and 3 mm. wide) near middle of fore-
arm. Skull (fig. 31) and teeth as in Myotis, but cingulum of lower
canine forming a small cusp anteriorly and inner cusps of lower
molars unusually well developed.

Species ewamined —Pizonye vivesi (Menegaux).,

Remarks—The size of the foot relatively to the tibia exceeds that
in any of the large-footed species of Myotis, while the extreme com-
pression of the elaws is noticeably unlike any members of the related
oenus.  The presence of the glandular masses in the wing is a char-
acter unique in the family, though apparently analogons structures
oceur on the ear of Rhogedssa qracilis.,

Genus LASIONYCTERIS Peters.

1831, Vespertitio Le Coxte, MelMartrie’'s Cuvier, Anlm. Kingd., 1. p. 21
iparth. Not Vespertilio Linnopuns 1755,

1864, Seofoplilus H. Avvcex, Monogr., Bats N Amer., o 27, June, 1864
{part).

1865, Lasionpeleris Perens, Momatsher, ko prenss. Akad. Wissensceh.,, Ber-
lin, . GdS

1850, Ceephalophilus Frrzixeer, Sitzungsher. kaizs, Akad. Wissensch., YWien,
Math.-Naturwissensch, Classe LXII, b 8 (part).

1875, Vesperides Coves, in Coues and Yarrow, Zoology of Wheeler's Exped.,
. S5,

1878, Lasionycleris Dopsox, Catal. Chiropt. Brit. Mus., p. 238 (subgenus of
Vesperugo)., ;

1804, Lasionyeteriz T Aviex, Monogr, Bats N, Amer., 1803, p. 104, March

14, 1804,
18405, Lasianpcforis MiLLER. North Amer. Faona, No.o 13, . S5, October 14,
18407,

T_J'HH'—.\'Ji.-'f'f';f‘.w.----|‘|f'.~'llfn*,r'.|'.;i';u .ur.u*f.;.r';.r:r_,u.r.r;.w Le Conte,

(reograplie distribution.—Northern North Ameriea south through
the United States.

Number of forms—The type species only,

(lharvacters—Dental formnla:

e g Cipge o Tgl o 2-2 3-3 .
198.1.-284867 3-8 Ci=-0Pg_gp Mag_yg =0

Structure of teeth as in Wyotis; upper incisors of same zeneral
form and relative size, the inner strongly bieuspidate, the outer sim-
ple: cheek teeth not peculiar except that pi * is absent, and the Ly po-
cone is distinetly indieated in first and second upper molars: third
upper molar with more than half the erown area of first. its metacone
nearly as large as paracone, and the three commissures well developed. -
Skull flattened, with broad rostrum, the depth of brainease including
andital bullae about three-fourths mastoid breadth; sagittal crest obso-
lete : interorbital J"{‘f""iml wide, flattish, the upper edge of orbit with
a low = bend,” which near middle forms an angle suggesting an
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incipient postorbital process; upper surface of rostrum with distinet
concavity on each side between lachrymal region and nares: other
features of skull essentially as in W yotis, except for a general tendency
toward broadening and shortening.  Ear short, nearly as broad as
long, the tragus short, straight. and bluntly rounded, its width more
than half length of anterior margin.  Interfemoral membrane furred
on basal half above.

S pecies caeamined.

Lasionycteris noctivagans (Le Conte).

Remarks—In its dention, Lasionycteris very closely resembles
Myotis, differing only in the absence of the small, middle upper
premolar.  In the form of the skull and in the peenliar short. broad
ears it shows greater specialization than some of the genera with more
highly modified teeth.

Genus PIPISTRELLUS Kaup.

1825, Pipistrelins Kave, Skizzirte Entwick.-Gescl v natiiel. Syst 4. earop.
Thierw., I, p. 95 (pipistreiluz).,

15837, Pipiztrelins Doxaraste, Teon. della Pauna [tal., I, fasc., XX.

1838, Rowricia Gray, Mag, Zool. and Bot., 11, po 495, Febroary, 18835 (colen-
rifa=FLkuhli).

1530, Vesperogn Neyserving and Broasios, Wiegmann's Avehiv filr Nator-
geschichte, Ster Jahrg, I, p. 212 (part).

1840, Romdcins Boymo, Covier's Anbmal Kingdom, p. 75,

1856, Hyppsugo lWorexatn, Allgem. dentsch, natorhist, Zeitung, Dresden, neoes
Folge, 11, p. 131 (mauwrys and Eroscheninikowii).

1856, Nawnugo Rortexart, Allzem. deat=ch, naturhist, Zeitung, Diresden, nene
Folge, 11, p. 131 (natfeusii, pipistrellus, and Eadilii),

18064, Sentophilns . Avcex, Monoge, Bats N, Awmer, po 27, June, 1564
{prare}.,

1871, Pipistrellns Donsox, Proe, Asiat. Soc. Bengal, p. 2138,

1878, Vesperugo Donsox, Catal. Chiropt, Brit. Mus. p. 183 (part).

1804, Vesperugo IT. ALLex, Monogr. Bats N, Amer. (15893), p. 121, Mareh
14, 1804,

1897, Pipistrelluz MiLier. Ann. and Mag, Nat, ist, dth ser.,, XX, p 384,
October, 1807,

18097, Pipistrelins Minier, North Amer. Fanna, No. 13, p. 87, October 16,
1567, :

?"’ff‘H(’-’-,‘d;Jr-"r";f'H_ -—I"f'.n.'ll.l,aq"r'frr”n ‘p.'}'.h;x.f.i"(’”u.‘{ H{']ll“{’lli‘l'.

(feographic distribution—Entire mainland of Eastern Hemisphere
to limits of tree growth, also Malay Archipelago, New Guinea, Solo-
mon Islands, and northern Australia: in America from northern
[Tnited States (exeept in boreal zone) to southern Mexico, -

Number of forms—About 40 species of Pipistrellus are now recog-
nized.

{ Merreaeters, — Nental llul'llllllli.:

231 9-45067 . 2-2 1-=1 2-9 - Rt
T8 1 2-4887 8- d-rlrA- Rt haaats



THE FAMILIES AND GENERA OF BATS. 205

Teeth strictly normal and not differing in any essential features
from those of M yotis and Lasionycteris, excepl in the absenee of bhoth
pm* and pm 5. Outer upper incisor not as large as inner, but extend-
ing considerably beyond its cingulum.  Inner upper incisor simple, or
more often with a well-developed secondary cusp.s  Canines usually
rather stout, the posterior cutting edge of upper tooth often, though
not invariably, with ineipient secondary cusp. Anterior upper pre-
molar barely or not in toothrow. Other teeth with no special peculi-
arities. Skull (fig. 32) essentially as in M yotis, though with a tend-
eney to greater breadth. External charac-
“ters not essentially different from those of
M yotis, but ear usually shorter and broader,
and tragus less acutely pointed: in some spe-
eies bent forward at tip.

Species examined.—About half the known
species have been examined.

Remarks. — As  stated by Flower ~and
Lydekker, the coracoid in Pipistrellus is bi-
fid at tip, though very slightly. It differs
further from that of Myotis in its much
slighter curvature, The members of the
genus are l'vrugnimﬂ:-lv 1,_1,'- their dental for- Fis. 32.—PrRISTRELLUS PIFISTREL-

LA,

mula, large outer upper incisor, unmodified
skull and ears, and the normally long fifth finger. The species are all
small, some of them the smallest of known bats.

Genus GLISCHROPUS Dobson.
1875. Glischropus Dorsox, PProe. Zool. Soe. London, p. 472 (nenns and $ylo-
pus). Subgenus of Vesperugo.
1878, Vesperugo Dorsox, Catal. Chiropt. Brit, Mus, p. 183 (part).

Type-species—Vesperugo tylopus Dobson.

(feographic distribution.—Borneo and Batchian.

Number of forms—This genus, as here understood, contains the
spectes fylopus Dobson and bateliionns Matsehie and fregftii Peters;
aanus, although referred to it by Dobson, proves to have the teeth
of true f‘a’};f#fi'rﬁarx,

(' haracters—Externally like Pipistrellus, but with the eallosities
on sole of foot and ball of thumb usnally more developed, Teeth
as in Pipistrellus except that outer upper incisor is foreed outward
from the toothrow and so turned that its convexity is directed out-
ward instead of backward. )

Species examined —Glisclropus tylopus (Dobson) and . Lrefftii
{ Peters). :

-

a Thiz eusp I8 present in Pipistrellus abromus, 1, ceglonicws, I* chrpsathrir,
P. imbricatuz, P. kuhlii, . mimus, P. murrayi, P, popuanus, . pipistredinz, and
P,oraptor, 1t 18 absent in P ariel, *. erassulus, P deserti, P hesperis, PP nonis,
P. nanulus, P, ridleyi, and P. subfaogs,
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Genus SCOTOZOUS Dobson.

1875, Neotozous Dopsox, Proe. Zool, Soc, London, p. 372,
1878, Seolozows Dopsox, Catal, Chiropt, Brit. Mus., p. 243 (subgenus of
Viesperugo),

Ty pe-species—Seotozous dormeri Dobson.

Geographic distribution—India and northwestern Africa.

Number uf _.*'m‘m.»'.—]*'tmr, Seafazous dorimmere Dobson. S, ,w}".l.-‘,r;r*f;r'
Fischer [:]v{’.*r;.:{’;"uyu temminclii of Dobson). S. I,.'J‘f.l'r('.ﬂf*,r‘ ]]'uh:-;.nu,_
and S, deserti (Thomas).

Characters—Like Pipistrellus, but witlt outer upper incisor very
minute, its acutely pointed tip not extending bevond 1||1;_l:|111|11| of
inner.  The small tooth lies external to the !mp between eanine and
inner incisor, and the large tooth is separated from canine by a space
less than half its breadth. Premaxillary shortened proportionately
with reduction of incisors. Upper canine without secondary eusp.
Cheek teeth normal.

Species  evamined —Scotozous  dormeri  (Dobson), S. wippelii
( Fischer), and 8. deserti (Thomas).

Remarks.—1In Scotozous riippelii the inner upper incisor is strongly
bicuspid (in dormeri 1t 15 simple) and the premaxillary is less
shortened. The small outer ncisor i1s, however, exactly as in 5.
dormeri.

Genus 1A Thomas.
1902, fa Toosmas, Ann, and Magz, Nat. Flist., Tth ser.. X, po 163, August, 1902,

Type-species—Ia io Thomas.

Geographic distribution.—Southern Hupeh, China.

Number of forms—Only the type species has yvet been discovered.

("haracters—Similar to Scofozous, but 1||ﬂ£*1|l|g_l: in the form of the
outer incisor, the crown of which is flat, with well-developed cingulum
and barely indicated central elevation, and in the less deve Jopment of
the mesostyle in ' and m * this cusp barely extending outward
to line joining extremities of parastyle and metastyle, while in the
related genera it extends distinetly bevond.  The size of the only
known species is much greater than in the members of the genus
Seotozous; greatest length of skull 27 mm. instead of about 14 mm.

Species caamined —fla io Thomas,

Remarks—The relationship of Ja to Seofozous is undoubtedly very
close, but the dental characters are perhaps suflicient to keep the
wenera separate. The difference in aspect due to the great size of
la io is very striking.
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Genus PTERYGISTES Kaup.

1820, Plerygistes Kavpe, Skizzirte Entw.-Gesch, v natiicl. Syst. iler euro.
Thierw., 1, p. 9 (noctula).

1830, Vesperngo KevserrLing amd DBLASIUS, Wiegmann's Archiv, filr Natur-
gesch., Hter Jalrg., I, o 312 (part).

1842, Noctulinio Gray, Ann. and Mag, Nat, ITist,, X, p. 258 (part; contained
proterus=unoctule and fulves=~Scotophilns Ruhlii.)

1856, Panugo Korexatr, Allgem. deutsch. naturhist., Zeitung, Dresden, neae
Folze, T1, p. 181 (noctula and leisleri).

1878, Vesperugo Dorsox, Catal. Chiropt. Brit. Mus., p. 183 (part).

1893, Noctulinie . Avpcex, Proc. U, 8. National Museum, po S0, June 15
18493,

1897, Plerpgistes MinLes, Ann. and Mag. Nat. Hist, 6th ser, XX, p. 384,
Oetober, 1597,

Uy pe-species.—Vespertilio noctula Schreber.

(Feographic distribution.—XNorthern portion of Eastern Hemisphere
from the Azores to Japan.

Number of forms—Eight species of Plerygistes ave known: P azo-
reum Thomas, P, lasiopterus (Schreber), P, leisleri (Kuhl), P. mae-
ima (Fatio), . noctula (Schreber), . stenopterus (Dobson), P
madeive: Barrett-Hamilton, and . monfanus Barrett-Hamilton.

Character.—In general like Pipistrellus, with which it agrees in
dental formula: fifth finger much shortened, seavcely longer than
metacarpal of fourth and third; skull with nares extending unusually
far back, half way to interorbital constriction, and with very large
anterior palatal emargination; teeth as in Pipistrellus, but outer
upper incisor very deeply coneave and with a large anterior and small

posterior secondary cusp: eanine and g ' alwavs strongly in con-
tact; pim ® very small, quite invisible from outer side: canines with-
out trace of secondary cusps: first and second upper molars with
small but rather distinet hypocones; third upper molar with about
half the crown area of first, its metacone and three commissures well
developed : lower molars strictly normal in all respects.

Species evamined . —I have examined all the known species,

Remarks—Though rather closely related to Pipistrellus and its
allies, this genus is well differentiated by the shortened fifth finger.
In the related gener: with wing of normal form the fifth “”-;"-'1"'
exceeds the combined length of metacarpal and first phalanx of
fourth or third digit.

Genus EPTESICUS Rafinesqgue.

1820, Eptesicus RAFINESQUE. Anmals of Nature, . 2 (melanops=fuscus).

1820, Cnephans Kave, Skizzirte Entw.-Gesch. o natiiel, Syst, der earop.
Thierw.. 1. p. 108 (zerotings).

1830, Vesperugo Kevsernine and Brasivs, Wiesmann's Archiv, fiir Natur
geschichte, Ster Jahrg., 1, p. M12 (quirt ).,
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ISa9, Vesperws Kevseruine and Brasios, Wiegmann's Arvchiv. fiie Natur-
geschichte, Ster Jahreg., I, p. 313 (subgenus of Vesperugo, part).

1841, Noctule Boxararte, Iconogr. Fauna=Ital, fasc. XXI1, in account of
Vespertitio aleythe (serotinus) .

1556, Cateores KotEXaTn, Allgem. deutsch. naturhist. Zeitung, Dresden,
neue Folge, 11, p. 131 {(serolinusg).

1856, Weteorns KoLExaTi, Allgem, deuntsch. naturhist. Zeitung, Dresden,
neue Folge, 11, e 131 (part).

1558, Amblyotus Korexari, Site. ber, kais, Akad, Wissenseh,, Wien, Math,
MNaturwissensch, Classe, XXIX, po 252 (alrates=nilssoni),

18635, “Apistippe KoLexari, Deitriige zar Kenntnizss der Phthiviomyiarien,
Metershuarg, 1863 " (part ; included both diseolor—=murines and nilzzoni ).

1864, Sestophilus 11, Aniex, Monogr, Bats N, Amer., [ 27, June, 1864
(part).

186G, Pachpomus Gray, Ann. and Mag, Nat. Hist, 3d ser, XVII, p. 90,
February, 1864 ( pachyoniis) .

1870, Npctiptenns Firrziscer, Sitz. ber, kais, Akad. Wissensch.,, Wien, Math.
Naturwizsenseh,, Clasze, LXLL p. 424 (smithii),

1875, Vesperus Domsox, Catal. Chiropt. Brit. Muos, po 184 (subgenus of
Vesperain ) part,

1802, Adelonpgeteris H. ALLEN, Proc. Acad. Nat. Sci. Philadelphia, 18091,
P 466, January 19, 18592 (part: =abstiinte for Vesperas, preoceapied ).

1504, Adelonyeteris H, ALLEN, Mongr. Bats N, Amer. (1803), p. 111, March
14, 1554,

1897, Vespertitio Minier, Ann. amd Mag. Nat. Hist, 6th ser., XX, p. 384,
October, 15897 (part).

1897, Vespertifio MiLLeg, North American Fauna, No. 13, p. 95, October 16,

1897 (part).

. 1900, Eptesicns MeneLy, Monogr. Chiropt. Hungariwe, p. 219 (part: in-
cluded both wmeurines aml boredaliz=nilzsoni).

1900, Eplesicus MERELY, Monoge, Chiropt, Hungarlae, p. 206,

Ty pe-species—I plesicus melanops= Vespertitio fuseus Beauvios.
Greographic distribution—Africa, Madagasear, Australia, Asia
(except Malay region) : America from southern Canada southward
(except Lesser Antilles).
Number of forms.—About 45 species of Vespertilio are now known.
( fharacters.—Dental formula:
2-9 1-1 1 -1 3-8

i e

- 2 3. 1
[ BT RS N L

I, ——-4
123.1. -2-45¢

Teeth strietly normal throughout and showing ne special pecul-
iarities. Both upper incisors well developed, the inner larger than
the outer and usually with distinet secondary cusp, the outer sep-
arated from canine by a space equal to its greatest diameter. Lower
incisors subequal, trifid, the erown of the third wider than that of
either the first or second. They are closely crowded and distinetly
imbricated, forming a strongly convex row between canines.
Canines simple, with distinet cingulum, but no secondary eusps,
Premolars with no special peculiarities. Molars normal; m* and
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m * with hypocone always indicated and in some species well de-
veloped, a distinet concavity between it and protocone; wm * \‘:ll'i:lldrh'.
in form, usually with well developed metacone and three commis-
sures in the smaller species, but with metacone and third commis-
sure obsolete in the larger forms: lower molars with all the cusps
present and of normal form. Skull not essentially different from
that of Pipistrellus, the rostrum flattish or more usually rounded
off above, the nares and palatal emargination not specially enlarged,
the latter at least as deep as wide. Externally as in the related
generi. :

Species ervamined —FE ptesicus capensis (Smith) and related forms,
E. serotinus (Schreber), I, platyops (Thomas), £, megalurus (Tem-
minck). £. matroka (Thomas and Schwann), . rendalli Thomas,
E. hillarii (Geoflroy), E. dorianus (Dobson), E. minutus (Tem-
minck). £, matschici Thomas, K. tenwipinnis (Peters). £. nilssoni
(Keyserling and Blasius), £ fuseus (Beauvois) and related forms.

Lemarks—Notwithstanding the great difference in size between
such species as [ pfesicus pachyomus and E. pumilus, the characters
of the genus are very constant. In the smaller forms the skull is
more slencer and M yotiz-like and the last upper molar is better de-
veloped, while in the larger species the skull is more angular.

Genus VESPERTILIO Linnessus,

1758, Vespertilio Lixxzus, Syst. Nat, 1, 10th ed., p. 31 (murinus).
15539, Vesperuge Kevserning and Brasivs, Wiegmann's Archiv. fiir Natur-
geschichte, Dter Jahrg., I, p. 312 (part).
1820, Vesperus KevserniNe amd Brasivs, Wiesmann's Archiv, filr Natur-
geschichte, Ster Jahrg., I, p. 315, Subgenus of Vesperugo (part).
1856, Metecorus Korexari, Allgem. deutsch. naturhist. Zeitung, Dresden,
neue Folge, 11, p. 131 (part; included wilssond, “dizscolor *=murinns,
sieii, lewcippe, amd aristippe).

1863, “Ariztippe KoLENAaTI, Beitriige zur Kenntniss der Phthiviomyiarien,
Petersburg, 156387 (part: included both murieus and nilssoni).

1872, Marsipolemus PETeERs, Monatsber. k. preuss, Akmd. Wissenscl., Ber-
lin, p. 260 (subgenus of Vesperugo for albigularis=murin s},

1878, Vesperns Dopson, Catal, Chiropt. Brit. Mus., p. 18% (subgzenus of
Vesperugo), part. '

1807, Vespertilio Micier, Ann. and Mag, Nat, Hist., 6th ger., XX, p. 984
Oetober, 1897 {part). i

1897. Vespertilio Mirier, North American Fauna, No, 132, . 95, October
16, 1897 (part).

1900, Vespertilio MEneLy, Monogra. Chiropt. Hungaria, e 219 (part: in-
cluded Doth mewrines and * bovealizs " —nilssomni ).

T'ype-species—Vespertilio murinus Linnweus,
Geographic distribution.—Northern portions of Kurope and Asia.

25733—No. 5T7—0T u 14
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Number of forms.—The genus Vespertilio as now restricted eon-
tains only two forms, murinus Linnweus and superans Thomas,
Like Eptesicus, but ear much shortened and broad-
ened, rostrum flattened above, with a deep concavity on each side
between nares and lachrymal region; naves very large and extending

(' haracters.

back nearly half way to interorbital constriction, and palatal emar-
gination extended so far laterally that its width is distinetly greater
than its depth.

Species examined.—Vespertilio murinus Linneus and V., superans
Thomas.

Remarks—With regard to the necessity for distinguishing Vesper-
tilio generically from K plesicus, 1 agree with Méhely. The spe-
cies nilssoni (=" borealis "), however, shows none of the special
eranial peculiarities of Vespertilio, but is in all respects a typical
Eptesicus as the genera are here understood. The skull of Vesper-
iiliv shows a strong likeness to that of Lasionyetferis; and it is worthy
of remark that the members of the two genera further resemble each
other in the rather unusual * frosted ” coloring of the back. The
type of Vesperugo (Marsipolomus) albigularis Peters, which I have
examined in Berlin, is, as suggested by Méhely, merely a specimen of
Vespertilio murinus,

Genus RHINOFPTERUS Miller.

190;. Rhinoplerus Minceg, Proc. Biol, Soc. Washington, X1IX, p. 85, June
4, TIHMG,

Ty pe-species—Glanconycteris floweri de Winton,

(feographic distribution.—Southern Soudan.

Number of forms—Only the type species has been thus far dis-
covered.

(' haracters—Externally like a small £ ptesicus, but upper surface
of forearm, tail. and tibia thickly sprinkled with pointed, horny ex-
crescences resembling those on edge of ear in some of the Molo=sida,
but larger. Metacarpals as in Eptesicus. Skull differing from that
of Eptesicus in much greater relative breadth of anterior portion of
brainease, shorter, lower rostrum, and in the form of the upper
toothrows as a whole, these being more concave on inner side and more
convergent anteriorly. Teeth as in Eptesicus.

Ty pe-species—Glavconycteris floweri (de Winton).

Remarks—The extraordinarily roughened surface of the forearm,
tail, and tibia, together with the peculiar form of the skull and of
the .t||i1.'ll"l' toothrow, distinguish this genus very sharply from its ally,

E ptesicus,
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Genus HESPEROPTENUS Peters.

1568, ffesperopten s Perer=s. Monat=her, k. prenss, Aload, Wissensch., Her
lin, . 626 (subgenus of Vesperas).
1878, Hesperoptenus Dopson, Catal, Chiropl. Brit. Mus., p. 1583 (subhgenus

af Vesperugn).

i"'_.*,.f‘.ru'-.v!wr.r'.aw, ~Vesperus doriee Peters, \

Geographic distribution—India and the Malay region.

Number of forms—Three species of [Hesperoptenus are now
known: I. dorie {Pl:h"l'-‘-"}, H. tickelli “‘H}'ll]'}. and fI. f;.’.rmfm'ff-!"
Dobs=on.

€ haracters—Dental formula and general structure of feeth as n
Foptesicus and Vespertilio:
but onter upper ineisor much
larger, the area of its base
more than half that of ca-
nine, which tooth, in its sim-
ple, strong shaft and well-
developed cingulum, it rather
closely resembles: space be-
tween inner ineisor and ea-
ning scarcely perceptible,
barely greater than width of
cingulum of canine; outer
1||]|I"|" il'l{"i!'“l]' I'I{l:"il’i:r l'rlrﬂ-lll"l
between canine and inner n-
cizor, forced backward from
the toothrow, and quite in-
visible from the front: its
crown scarcely reaching level
of cingulum of the two
neighboring teeth, but with
ared Il ¢10ss .‘-'l.'.l.'ﬁul] decicl- Fio. 8 —HespEroPTENUS TCRELLL, CEYLON., No. TEHET
edly more than half that of :
inmer ineisor, the surface of the crown basin-shaped, with a large, but
low, central ensp: other teeth like those of Eplesicus, the third npper
molar with less than half the crown area of first, but with the meta-
eome and three commissures distinet though small.  Skull (fig. 33)
broad, the zygomatic breadth nearly equal to npper length in median
line, but with no special peeculiarities in form: basisphenoid pits
well developed, thongh shallow.  Externally as in £ ptesicus.

;‘Cllrw-f'r'fw examined . —ff ceperoptenns ieleelli {Hl}'iil].

Remarks—Tt 15 with some hesitation that T apply the name Hes-
peroptenus to the genus represented by [, tickelli. 1 have not seen
“Vesperus 7 doviee, the type of Hesperoptenus, and certain features
in the original deseription, notably what is said of the position of the
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outer upper incisor, make it seem possible that the animal is gener-
ically distinet from téickelli and blanfordi. The peculiarities of the
prepuce and the presence of a large bone in the penis may indicate,
as supposed by Dobson, that the three species form a single group, but
the value of these characters is not yet well understood.

Genus TYLONYCTERIS Peters,

1872, Tylongcteris PETERs, Monatsber, k. preuss. Akad, Wissensch., Berlin,
p. T03.

1878, Vesperuz Dopson, Catal. Chiropt. Brit. Mus., p. 184 (subgenus Ves-
periga )l part.

1898, T'wlonypeteris MiLier, Proe. Acad. Nat, Sei. Philadelphia, p. 821, July
20, 15098 (zenus).

Ty pe-species—Vespertilio pachypus Temminek,

Greographic distribution—Malay region from Tenasserim to the
Philippine Islands.

Nuiber of forms.—Only one species is now recognized.

(haracters—Externally like a small £p-
fesicus with the entire head greatly broadened
and flattened and a conspicuous fleshy pad
on ball of thumb and sole of foot. Skull (fig.
34) =0 broad that depth of brain case through
audital bulla is barely one-half mastoid
breadth: upper surface flat, sloping gradu-
ally forward to nares; rostrum very short and
I B broad, its length scarcely equal to lachrymal
Fio. 38 —Tyiosyerers pacny-  breadth, its depth at front edge of orbit less

PUS.  ApuLr Makk TroxG,  phag half breadth at same region ; maxillaries

LowER SIAM. No. 8526, =1 2 i

not concealing tooth rows when viewed from

above; a distinet blunt projection over anterior upper edge of orbit,
perhaps representing an incipient postorbital process.  Dental form-
ula as in Kptesicus, and teeth not peculiar except in the following
characters: Inner upper incisor conspicuonsly bicuspidate, its crown
much longer than broad and nearly as long as high, the outer cusp
projecting noticeably inward, so that the greatest width of the tooth
is at level of its point; upper canine with a well-developed secondary
cusp on posterior cutting edge, unconnected with eingulum and ex-
tending nearly to middle of main shaft.

,\'F{—r'j{w FER i1 .f'.i'.{r'ri'l,—jr_J'HUH:‘_I.l'f'ft';';-‘r fﬁ!f'.‘lrilﬂ'f‘“”.\’ f'[‘u*mlnim-k‘:.

Remarks—This genus is well characterized by the remarkable flat-
tening of the skull, a character which it shares with MWimetillus only,
combined with the perfectly normal wing. The skull is so unusual in
form that it appears almost as if artificially erushed.  This tendency
to widening is reproduced in the inner upper incisor, but not to any

appreciable degree in the other teeth,
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Genus MIMETILLUS Thomas.

1905, Mimelillus Truosas, Proe. Zool, Soc. Lomdon, 1904, 11, po 188, April
18, 19405,

T'_il,ff,q'—.':f}{‘f';r.\',- ]'rwf.w;w_rfu .mn.’nuf'_ff; Thomas.

GGeographic distribution—Fernando Po.

Number of forms—The type species is the only form yet dis-
covered. ‘

('haracters—Dentition and skull as in Tylonyeteris, but sides of
rostrum projecting sufficiently to conceal tooth rows when viewed
from above; antorbital foramina large and conspicuons, divected for-
ward; inner upper incisor bifid thongh not specially modified in
form; and upper canine withont secondary cusp. Externally differ-
ing from all known bats in the greatly reduced wing, the third
finger not longer than head and body: fifth metacarpal not quite
equal to forearm in length, third and fourth equal to each other and
shghtly longer than forearm; tragus very short and broad, the free
portion measured from anterior base less than one-third length of
posterior border and barely equal to width at middle. Other exter-
nal characters not essentially different from those of Tylonyeteris.

Npecies examined —Mimetillus moloneyi (Thomas).

Remarks—The reduction in the size of the wings in Mimetillus is
=0 great that specimens appear at first sight to be immature or even
embryonic.  Nothing comparable to this is known in other bats,
since all of those with narrow wings, such as Pterygistes, Lasiurus
and its allies, and the Molossida, have the third finger fully devel-
oped or even exaggerated in length, so that the wing loses none of its
power® Here, however, the third finger shares in the general short-
ening, and the efficiency of the wing i= muech impaired.”

Genus PHILETOR Thomas.

1902, Philelor THomas, Ann. and Mag., Nat. Hist., Tth ser., 1X, p. 220,
March, 1902,
Type-species—Philetor roliwi Thomas.
(Feagraphic distribution.—New Guinea.
Number of forms—Only the type species is vet known.
Characters—Dental formula and strocture of teeth as in Epfesicus
except that inner upper incisor is of the same lengthened, strongly
two-pointed type as in P'ylonyeteris, the upper canine is similarly
provided with a large secondary eusp, and the upper premolar is
much erowded between canine and first molar, its width nearly three

@ That the Lesivci are unusually strong of wing is shown by the fact that
they alone have reached the Galapagos and Hawaiian Islands. The migratory
habits of =ome of the species are well known,

& See Thomas, Ann. and Mag. Nat. Hist,, 6ih ger., VIIL. P G285, June, 1501,
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times its length along outer edge of alveolus. Skull (fig. 35) witl,
rostrum relatively even more shortened than in Fylonyeteris, and
with very conspicuous peg-like projections over anterior edge of orbit,
but without any of the flattening characteristic of Dylonyeteris and
Mimetillus, the depth of braincase throngh audital bulla nearly
equal to width above posterior roots of zygomata. The general out-
line of the skull is therefore not unlike that of Lasiurus, Externally
about as in Plerygistes, the fifth fmger nearly as much shortened, its
length equal to metacarpal and half of first phalanx of fourth.
Penis with bone well developed as in Hesperoptenns, but distinetly
expanded  distally.  Ear
short.

Npecies eramined . —Phi-
letor rolbui Thomas,

femarks.—This very
distinet genus appears to
be related to Tylonycterds,
though lacking the pecu-
lar flatness of the skull.

Genus HISTIOTUS
Gervais.

1550, Histintus (FERVAIS,
Expid. dn Comte de
Castelnau, Zool,
Mamm., p. 77.

1878, Vesperms Donsox,
Catal. Chiropt. Brit.
Mus., p. 154 (subgenus
of Vesperwgo) part,

1D, Fixtiod us THoMAS,
Ann. Mus, Civ, i Rior,

Fria, 35 —PHILETOR Ronuvr, ALBERT, NEW GUINEA. No. Nat. 2d ser. XX, p.

12438, 21, MG, July 4 1900
(Zenus],

Type-species—Plecotus velatus 1. Geoflroy.

(reographic distribution.—South Ameriea.

Number of forms—Five species of Histiotus arve currently rec-
ognized.

(Characters.—Dental formula and structure of teeth as in Epfe-
sicus, but outer upper incisor considerably reduced, its tip scarcely
extending beyond cingulum of inner. Skull as in Eptesicus, but
more elongated and with larger audital bullwe, their diameter more
than double width of space between them.  Fars very large, at least
as long as head, and united by a ridge or low band of membrane
across forehead.

,"\_\";H*r';r.'-c eaxamined —Iistiotus macrotus {l'{wi}pig), H. velatus

(Geoffroy ), and 7. montfanus (Philippi).
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Genus LAPHOTIS Thomas.

1901. Leephatis THOMAS, Ann, amd Mag. Nat. Hist,, 7Tth =er., VIL p. 460,
May, 1iM.

Type-species.—Laphotis wintoni Thomas.

Geographic distribution.—DBritish East Afriea.

Number of forms—Only the type species 1s thus far known.

Characters—Nery similar to Histiotus, but differing in the follow-
ing particulars: Tragus spatulate, narrowed just above middle;
ckull with less elevated braincase, its general form much as in Lasi-
onyeteris, except that rostrum is slender and not flattened ; zygomata
longer and nearly parallel, not so abruptly bowed outward: andital
bullee smaller than in Histiotus, rather larger than in Lasionycteris,
their diameter about equal to distance between them. The teeth are
throughout as in féstiotus.

;‘;.'F(Jr'.;.{w (R .".ru’rf.—f_,n'l*f}.ﬂ otiz wintont Thomas.

Remarks—The very striking similarity of this African genus to
the South American Histiotus may be the result of parallel develop-
ment from some X ptesicus-like ancestry, but T am inclined to believe
that it indicates a relationship much less remote.

Genus OTONYCTERIS Peters.

1850, Gtonpeleris Perers, Monatsber, k. preunss. Akad. Wissensch, Berlin,
Il l.:.|.1'|'

1878, Ofonycteris Dopson, Catal. Chiropt. Drit. Mus, p. 151,

Type-species.— Otonycteris hemprichii Peters,

Geographic distribution—Northern A frica and central and south-
western Asia.

Number of forms—Two species of Olanyeteris are now known.

(' haracters—Dental formula :

1-1 -1 3-8
I.J.'J'JH 3“ :f‘ T -;':—3

123.1.-2-456

-2 1.--=4567
[

| .
Sk =30,

i = i} 1

Externally like a large M yotis, the ears proportionally larger, but
not differing appreciably in form. Skull essentially like that of the
larger species of Eptesicus, but deeper in interorbital region and
slightly narrower in general outhine ; interorbital region flat dorsally,
the edge of the orbit forming a distinet angle that sugeests an i|1{-i|1.i-
ent postorbital process: andital bulle very large, though not peculiar
in form. their greatest diameter about three times the distance
between them and slightly more than width of palate between last
molars. The teeth resemble those of £ ptesicus, except for the ab-
sence of the outer mecisor and for the following details in structure:
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Upper incisor (¢ %) larger, its shaft unicuspid, but the cingalum pro-
duced into a conspicuous cusplike heel directed backward and out-
ward and occupying much the same position as the outer tooth of
® with practically no trace of mesostyle or metacone,
the short commissure extending back from paracone directed inward
instead of ontward: lower teeth as in Eptesicus, except that the
ineisors are bicuspid and very slightly imbricated.

Species examined —Otonycteris hemprichii Peters and 0. petersi
Anderson and de Winton.

Lemarks—Though readily distinguishable from its allies by the
details of its characters, but especially by the greatly enlarged audital
bullwe, this genus appears to be closely related to Fptesicus, Scoteinus,
Scotomanes, and others with the anditory apparatus not specially
modified.  Its likeness to Plecotus is evidently more superficial than
real, as the nostrils are strictly of the Vespertilionine tyvpe.

E ples LCNS D TN

Genus NYCTICEIUS Rafinesgue.

1819, Nyclticeius Rarisesque, Journ. de Physique, LXXXVIII, p. 417,
Jume, 1816,

1827, Nycticens LEssox, Man. de Mammal., p. 98,

1827, Npeticejus Tesmamixcs. Monogr, de Mammal.., I, p. XVIII.

1830, Nyeticeys WaoLer, Natiirl. Syst. der Amph, po 135

1831, Nypcticea Le Coxre, MeMurtrie's Cavier, Anim. Kingd., p. 452,

1878, Npelicejus Dopsox, Catal. Chiropt. Brit. Mus., p. 266,

1804, Nycticejuz I, Arien, Monogr. Bats N, Amer, (18583), p. 131, March
14, 1=04,

1897, Npeticeins Mincer, North Awmer. Fauna, Noo 13, po 118, October 16,
1807,

Type-species—Nycticeinus humeralis Rafinesque.

(reographic distribution.—southeastern United States: Cuba.

Number of forms—Two species are known.

(haracters—External and cranial charvacters as in Kplesicus.
Dental formula:

= g

—E‘--.L-———Jr-'?*iz =1 =a1).
(]

99 1 =0=4 585 50 v na iy
Upper inecisor simple, unicuspid, nearly half as high as canine, with
which it is in contact or nearly so. Lower incisors as in Eplesicus,
the outer larger than either of the others. Upper premolar without
cusp on inner side. Canines, molars, and lower premolars as in
Eptesicus; m ® with erown area more than half that of m* or m*,
its mesostyle, metacone, and three commissures well developed.

."ﬁ'llul-*-f'ffw i ;Hr*rf.—,'f_i,if'!'-.r'r'f'.r'rm fewrmeralis I[H:lﬁ'l!l."!-l]u{’.'} and N, cu-
betrones {{}Illlt”:li']l}
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Genus SCOT(ECUS Thomas.

1801, Seafwens TroMas, Ann. and Mag, Nat. Hist., Tth s=er., VII, po 263,
Mareh, 1001,

Ty pe-species—Scotophilus albofuscus Thomas.

Greographic distribution.—Afriea, except northern portion.

Number of forms—Scotweus albofuscus  (Thomas), S. hinded
Thomas, 8. hirundoe (de Winton).

Characters—Externally like Nyeticeins, Skull as in Nyeticeius,
but everywhere greatly broadened. the zygomatic breadth at least
equal to basal length in median line; lachrymal region so wide that
diameter of skull at front of orbits is considerably greater than that
across outer edge of toothrows.  Teeth as in Vyeficeius.

Npecies examined.—1 have examined all of the known species,

flemarks—The great broadening of the skull, especially in the
lachrymal region, combined with the perfectly NVyeticeivs-like teeth
distinguish this genus from its allies,

Genus SCOTEINUS Daobson.

1875, Seoleinus Dopsoxn, Proe. Zool. Soe. London, p. 371 (sobgenus  of
Seofopliilng).

1878, Seotefinus Dopsow, Catal. Chiropt. Iirit. Mus., p. 257 (sobgenus of
Seotoplilns ),

Ty pe-species—Scotophilus emarginatus Dobson.

Geographic distribution.—This genus is at present known from
Africa, India, and Austrealia.

Number of forms—=Secoteinus balstoni Thomas, S. emarginatus
{ Dob=on), S, y:i'rfy.;; {{'il'ﬁyL W~ inrrff';ffrrx { Dob=on}., and 5. .nr.r-.f.-f.f.rflfpn.a'..:
( Peters).

Characters—Externally like Nyeticeins. Skull as in Nyeticeius,
but broader, though withont the conspicuons widening in lachrymal
region characteristic of Scotwcus. Teeth differing from those of
both Nyeticeivs and Secotarens in the reduction of the posterior por-
tion of last molar both above and below: in @ * both mesostyle and
metacone are practically absent, though the position of each is indi-
cated in the very short commissure back of protocone: m . with
scarcely a trace of entoconid, and with second triangle very much
smaller than first. :

Species examined. —Scoteinus balstoni Thomas, S, greyii (Gray)
and S, sehliefenii (Peters).

Genus SCOTOMANES Dabson.

1875, Seatomanes DopsoN, Proe. Zool. Soe. London, p. 371 (subgenus of
Seatoplilis),

1878, Scotomaenes Dopsox, Catal. Chiropt. Brit. Mus., p. 258 (subgenus of
Sooloplvilus ).,

Lype-species—Nyclicejus ornatus Blyth,
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treographic distribution—Central and eastern Asia.

Number of forms—Only the type species is vet known.

Characters. Externally as in Nyeticeius except that the fur has a
distinet color pattern of white markings on a brown ground. Skull
wider and not as deep as that of Nyeticeius, the anterior palatal
emargination relatively smaller than in any other member of the
family, its greatest depth searcely more than half as great as dis-
tance between upper canines.  Lachmyral region somewhat expanded,
and anterior edge of orbit distinetly beaded and angular,

Species examined.—Scotomanes ornatus (Blyth).

Genus RHOGEESSA H. Allen.

1866, Rhogedssa . Avvex, Proe. Acad. Nat, Sci. Philadelphia, p. 285.

I8VE. Khogoissa MaRscHALL, Nomenelator Zoologicus, Mamm., . 11,

ISTH. Rhogedsza Donsox, Catal, Chiropt. Brit. Mus., p. 245 (subgenns of
Vesperso).

1804, Rhogedssa H, Arvex, Monogr. Bats N. Amer. (1893), po 132, March
14, 1586 [ genn=).

1897, Rhogedssa MiLieg, North American Fauna, No. 13, p. 122, October
16, 1897 (part).

Ty pe-species— R hogeissa fumida H. Allen.

GFeographic distribution.—Warmer parts of America, north to cen-
tral Mexico.

Number of forms—Six species of Rhogeéssa are eurrently recog-
nized.

Characters—Like Nyeticeius, but outer lobe of all three lower
incisors obsolete and inner lobe practically abs=ent al=o in the outer
tooth, which is thus much reduced in size as compared with the other
two, though itz cutting edge, formed by the middle lobe, remains in
line with the others, and funetional.

Species ervamined —Rhogedssa gracilis Miller, 2. io Thomas, R.
minutilla Miller, &. pareula H. Allen, . tumidae 1. Allen, and £.
velilla Thomas.

Genus BAEODON Miller.
1897. Rhaogedzza Minrer, North Ameriean Fauna, No, 135, p. 122, October

16, 1897 (part).
1iNKG. Baodon Minier, Proe. Biol. See. Washington, X1X, po 55, June 4,

| KU

"}"-.;J,r‘ma-.».:j,n,a.r-.--r'rx_—f.'ﬁ ogeessa allend Thomas,

Geographic distribution.—Jalisco, Mexico.

Number of forms.—The type is the only species known,

Characters—Like Rhogeéssa, but with the reduction of the outer
lower incisor earried so far that the tooth has become a mere function-
less spicule less than one-twentieth as large as the first or second
incisor, nearly coneealed beneath cingulum of eanine.  Third upper
molar with posterior portion slightly more reduced than in Rhogedssa.

Species examined.—Bwodon alleni (Thomas).
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Genus PACHYOTUS Gray.

821, Seotophilus LEAcH, Trans, Linn Soe, London, NIIL p. GO (Euhlii).
Not Headoplile Hiibner, 1516,

1831, Pachyotus Gray, Foologieal Miscellany, No. 1, p. 38 (part). XName
applied to a genus formed by combining N poticeins and Seotophilus.

1878, Seafophilus Dopsox, Catal, Chiropt. Brit. Mus., p. 256 (part).

'y pe-species—Secotophilus kuhlii Leach.

(feographic distribution—Africa, Madagascar, Southern Asia, and
the Malay Archipelago.

Number of forms—Ten species of this genug, the * subgenus Seoto-
phifus * of recent authors, are currently recognized,

(haracters—Externally as in Aptesicus.  Skull with no special
peculiarities; in the largest species a high backward-projecting
oceipital erest is developed. Teeth (Plates I, 11, fig. 2) as in Nye-
ticeius, except that the molars arve distinetly abnormal.  First and
second upper molars with main cusps close together and so displaced
outward that the protocone of m , is near middle of crown: styles
reduced, particularly the mesosiyle, which in some species (gigas.
heathi, nigrifta) is practically absent, thus greatly distorting the W
pattern; third upper molar with protocone, paracone, parastyle, and
two commissures, of which the second is very short. Lower molars
with hypoconid and entoconid reduced in size, so that the second tri-
angle in each tooth is smaller than the first and with the cusps notice-
ably lower; inm , the second triangle is <o reduced that the homology
of its single remaining cusp can not be satisfactorily determined.

Species  examined —Pachyotus castanews (Horsfield), P. gigas
(Dobson), P, heathi (Horsfield), P. Lbullii Leach, P. nigrita (Schre-
ber), . wroughfoni (Thomas).

Remarks—TFrom the related genera of Vespertilionida this group
1= readily distingnishable by the peculiarities of the molars. In the
form of these teeth it is almost exactly paralleled by some of the
quite unrelated Megadermidwe, while the line of development, of
which this represents the first step, is carried much further in Harpio-
e Jufrnrf 1,

Genus CHALINOLOBUS Peters.
1866, Chalinolobus Perers, Monatsber, k. prenss. Akad. Wissensch., Berlin,
Jb. 4RS0N,

1878, Chalinolobus Donsox, Catal, Chiropt. Brit. Mus., p. 246 (part).
Type-species—Vespértilio tuberenlatus Forster,
Geographic distvibution—New Zealand and Australia.
Number of forms—Four species of Chalinolobus are curvently

recognized.

C lharacters.—Dental formula :

::.1.—-9—-’-;1“?-‘_‘3—"_. l_l 99 Q==0
=l =
I 2 :5‘1 11 — ‘l‘ -'-El ‘i i :‘: —:i I —_ l-jhl‘”‘ "'_J._ ':._!‘ L :‘ :-:
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Upper incisors simple, the four teeth lying almost in the same line,
the outer well developed, but considerably smaller than the inner and
separated from eanine by a space about equal to the diameter of its
crown; lower ieisors trifid. their crowns strongly 1mbricated and
inereasing regularly in size from first to third, the series continuous
between canines, and strongly, almost angularly convex. Canines
well developed, simple. Cheek teeth strictly normal; pm * minute,
crowded in inner angle between canine and large premolar, pime * with
very small inner anterior cusp; ' and m * without hypocone, and
with metacone, especially in ', unusually large, m * with rather
more than half the erown area of m * or m *, its mesostyle, metacone,
and three commissures well de-
veloped ; lower molars with the
cusps normal in size and posi-
tion. Skull (fig. 36) with rather
short, deep brainease and broad,
low rostrum, the length of which
is about two-thirds that of brain-
ease; a sheghtly angled ridge
along edge of anterior portion
of orbit: palate rising rather
noticeably in front, and floor of
brainease sloping upward poste-
riorlv, so that the two surfaces
are set at a distinet angle with
each other; andital bulle small ;
basisphenoid pits shallow and
indistinet : palatal emargination
broad and shallow, much as in
Lasiurus; nares moderate,
Fig., 36.—CHALINOLORUS TUBERCULATUDE. ADULT hh,ﬂ']:lll:l lﬁil,‘f__’,’(‘l' “lIlII.hI'-UElI-I. I‘:Z‘C—
WALE. DUNNEDIN, NEW ZEALaxD, No. swg, ternally characterized by the
<2 short, broad head ; low, rounded
ears with tragus muech widened above (its width along upper border
nearly equal to length of anterior margin) and with antitragus con-
tinued forward to angle of mouth, where it terminates in a conspicu-
ous lobe:; swollen muzzle and chin, each of which is separated from
wide lip by deep narrow groove; and slight or no graduation of meta-
arpals (fifth never less than third by more than one-eighth or one-
tenth length of forearm).
,H'Jp.rf.r-;;*.w exainined —Chalinolobus tuberculatuz (Forster), C. signi-
fer Dobson, €', gowddi (Gray), and (. wigrogrisens (Gould),
Remarks—In certain respects this genus and the next resemble
Lasivrus and Dasypterus, particularly in the form of the head and
ears and in the general structure of the skull. Externally the two
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Old World genera arve the more highly modified; but in eranial and
dental characters the American forms depart more widely from the
ordinary Vespertilionine type.

Genus GLAUCOMNYCTERIS Dobson.

1875. Glawconycteris Dopsox, Proe. Fool, SBoc. London, po 383 (subgenus
of Chalinolobis).,

1878, Gluwconycteris Dopsox, Catal. Chiropt. DBrit. Mus, po 247 (subgenus
of Chalinclobus),

1901, Glavconyeteris pe Wintox, Ann. and Mag Nat. Hist., Tth ser., VII,
p. 46, January, 1901,  Geouns (parct; included Rhinopterus floweri).

Ty j'HH".H‘.'i;-'{ “l‘&l"k'.

(feographic distribution.—Africa, south of the Sahara.

Number of forms—Five species of Glawconyeteris are now recog-
nized: . argentatus (Dobson), . beatrie Thomas, . papilio
Thomas, /. poensis (Gray), and . variegatus (Tomes).

(" haracters—Nery similar to Chalinolobus, but graduation of meta-
carpals more noticeable (one-fifth to one-sixth forearm). outer in-
cisor crowded between canine and inner incisor, and small upper
premolar (pm *) absent.  The third upper molar is relatively larger
than m Chalinolobus, though of the same shape.

Species examined —Glavnconycteris argentatus (Dobson), G. beat-
rie Thomas, &. papilio Thomas, and 7. poensis (Gray),

Genus LASIURUS Gray.

1831, Lasinews Gray, Zoological Miscellany, No. 1, p. 38,
= 1870, Atalapha Perers, Monatsber, k. preass, Akad, Wissensch,, Berlin, p.

00T, Not Atalepha Rafinesque, 1514

18T8. Atalaphe Dowson, Catal. Chivept. Brit. Mus., p. 267 ipart).

1834, Atelapha 1. ALLEN, Monogr. Bats N, Amer. (1803), p. 141, Mareh 14,
15604,

1807, Lasivrus Mitrez, North American Fauna, No, 12, p. 105, October 16,
1897. )

:f*y‘;,lr-:-x‘.uﬁ-f{'x.— r’-f‘R}'}f’f'ﬁHn borealis Miil 1{‘1'_

(reagraphic distribution—America to the limits of tree erowth,
including the Bahama Islands and Greater Antilles: also the Gala-
pagos and Hawailan Islands,

Number of forms—About a dozen forms of Lasivrus are now rec-
ognized.

Characters—Dental formula:

T.1-1 -1 2-2 8-
it

- ], - "?—-1- 5
‘3.9 ° 1' e —32.

3
S T O

Upper incisor short and robust, in contact with canine, the great-
est diameter of erown nearly equal to its height, the erown subterete
though slightly triangular in outline; lower incisors closely imbri-
cated, trifid, the outer slightly larger than either of the others:
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canines well developed, not peculiar in form: anterior upper pre-
molar minute, occupying the inner angle between canine and large
premolar: other cheek teeth strictly normal; m® and m * without
hypocone, m * much reduced, its erown area less than one-third that
of m ', the protocone, paracone, parastyle, and first commissure well
developed, the mesostyle and second commissure obsolete, though not
absent; lower molars with all the cusps well developed, m * with dis-
tinet entoconid.  Skull short and broad, the brain case high and
rounded, the rostrum sloping away rapidly in front so that its
npper surface is nearly in line with that of brain ease: nares and
palatal emargination wide and shallow, the width of the emargination
distinctly greater than its depth; palate sloping upward anteriorly,
and floor of brain case rising posteriorly so that the two surfaces are
set at noticeably different angles; audital bulle well developed but
not large, their diameter about equal to width of space between:
basisphenoid pits narrow and elongate, but distinet; zygomata slen-
der, not expanded st middle or elsewhere. Ear short, rounded.
Wing with fifth finger much shorter than third, the third metacarpal
usually exceeding fifth by at least length of thumb, though by dis-
tinetly less than length of thumb in L. borealis. Interfemoral mem-
brane very large, most of its upper surface furred. Mammze, 4.2

Species evamined — Lasivrus borealis (Miiller) and the related
fﬂ't‘lll.‘-&, also L. cinercus II”PEHITI}]H:] and L. semota [:“r. ."il]vtl].

Remarks—This genus is well characterized by the short, deep
skull, the graduated metacarpals, and the furred interfemoral mem-
brane. The only genus that it is likely to be confused with is the
closely related Dasypterus, from which it is distinguished by the pres-
ence of the small upper premolar (pm *).

Genus DASYPTERUS Peters.

18G4, Lasivrres H. ALLex, Monogr. Bats N. Amer., p. 25 (part).

1571, Dasypterus Perers, Monatsher, ko preuss. Akad. Wissensceh.,, Berlin,
15870, . M2 {snbgeons of Atalopha).

1878, Dasppterns Dopson, Catal, Chiropt. Brit, Mus, p. 274 (subgenus of
Atalaplia).,

1804, Daspplerus . ALLEN. Monogr. Bats N, Amer. (1893), p. 137, March
14, 1804,  (Genuns.)

1807, Daspplerys MiLier, North Amerienn Fauna, No. 13, p. 115, October
16, 1807.

Type-species—Lasivrus éntermedius H. Allen.

(Feographic distribution.—America, from the southern border of
the United States (including Florida and the Gulf coast) southward;
not yet recorded from the West Indies,

a Por notes on the mamme and the onusoal number of yvoung in the Lasinrine
bats, sece Lyon, Proe, 17, 8. National Muaseuam, AV pp. 420426, January 26,
1903, and Ward, Science, n. s, XXII, p. 20, July 7, 1905,
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Number of forms—Eight forms of Dasypterus ave now known.

Characters— Like Lasiwrns but without the small upper premolar.

Npecies examined —Dasyplerus egregens (Peters), 2. ega (Ger-
vais) and its geographical forms, also D). intermedins (H. Allen) and
D, flovidanus Miller.

Remarks—Though very closely related to Lasiurus this genus may,
as a matter of convenience, be regarded as distinet.

Genus BARBASTELLA Gray.

1821, Barbastelln Gray, London Medical Repository, XV, p. 800, April 1,
1821,
1850, Nynotus Kevsernixa and Brasios, Wiegmann's Archiv, Tiir Naturge-
sehichte, Ster Jaheg, 1, po 305,
1878, Synotus Donsox, Catal. Chiropt. Brit. Mus, p. 175
1807. Barbasiela Mitcer, Ann. and Mag, Nat, Hist., Gth ser.,, XX, p. 3585,
October, 1897,
Type-species—V espertilio barbastellns Schreber,
Geographic distribution—Northern Africa; central and southern
Iurope; west central Asia to the Himalayas.
Number of forms—Two species arve known. Barbastella barbastel-
lus (Schreber) and B. davjelingensis (Hodgson).
(' haracters—Dental formula:

-98.1.-92-4567.9-2 1-1  2-2 3-3 .
e e e R O U e R i

Upper incisors well developed, the inner much larger than the outer,
its inner cusp unusually distinet and producing a noticeable length-
ening of the erown; outer incisor nearly in contact with canine,
its crown with acuminate anterior cusp and distinet posterior con-
cavity directed slightly outward; lower ineisors subequal, trifid, the
outer tooth larger than either of the others, the complete row very
convex : upper canine simple, with distinet cingulum but no secondary
cusps: lower canine with the eingulum produced into a noticeable
anterior basal eusp: anterior upper premolar minute, erowded into
angle between ecanine and large premolar; other cheek teeth, both
thove and below, normal; pm * with inner section unusually low and
flat, without trace of inner cusp: m ' and m * with very large proto-
cone and no hypocone, m * with crown area distinctly more than half
that of m* or m 2, its metacone and three eommissures well devel-
oped ; lower molars with the cusps all normal in position and size,
though the protoconids are somewhat unusnally slender and high.
Skull with rather long, rounded brain case and weak rostrum, the
upper surface of which is distinetly concave from edge of nares to
faintly developed supraorbital ridges: audital bulle not specially
enlarged ; zygomata not expanded at middle. Ears broad but not
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hill"l‘iil”:l.' l'it}ll{_f:lll"ll EI:IIEI.I forward lllt‘}' do not reach I_i]j of 1||]1?;;i:|{-,},
joined across forehead,  Nostrils opening upward and outward on a
flat, median space between two high lateral swellings and behind a
prominent median pad.  Metacarpals very slightly graduated.

N pecies examined —Barbastella barbastellus ( Schreber).

Remarics—Although differing very notably from the Plecotine
Plecotus, Corynorhinus and Ewderma in the dental formula, the
small andital bullie, and the simple zygoma, Barbastelle is probably
more closely related to these three genera than to any others. With
them it shares the peculiar elongated, rounded. and rather low brain
case, the weak rostrum, the distinctly graduated lower incisors, the
slenderness and relatively great height of the protoconid of the lower
molars, and a certain aspect of the upper molars. The last char-
acter is difficult to define, but it probably results from the wide
spaces between the teeth, the large protocone, and a slight flattening
of the W -pattern due to the somewhat decreased width of the outer
section of the crowns,

Genus PLECOTUS Geoffroy.
1513, Pleeatus GEoOFFROY, Descer. de I'I::,-'_,'J.';HP. LT, p. 112
1216, Macrotus LeacH, Catal, Spec. Indig. Mamin. and Birds Brit. Muoas
( Willughby Society reprint, 1882), p. 1. Nemen nudem.  The * Euro-
pean Longear, Wacratus enrapaus.
1575, Plecotus Dowsox, Catal, Chiropt. Brit. Mus, p. 177 (part),
T!;‘pr«:-.\';wr'f{’x_—[‘w'.x‘m*;‘f”;n anrifus l,-l'tlli:l*'liH.
Geographic distribution.—Temperate Europe, Asia, and northern
Afriea. :
Number of forms—Only the type species is at present definitely
known.
(' haracters.—Dental formula:
<081, =9 =4BEB T 200 L) ey R
(88 1. -9845067 2-C1-DPP i3 % s st
[Upper incisors well devoloped, each with a distinet secondary cusp,
the inner tooth mueh smaller than the outer, and separated from
canine by a space about equal to its diameter; lower incisors sub-
equal, trifid, the crowns increasing in size from first to third, and
forming a continuous, strongly convex row between canines. Upper
canines rather small and weak, but not peculiar in form: lower
canine with cingnlum produced into a distinet though small anterior
basal cusp.  Cheek teeth normal, though rather small; anterior upper
premolar (pm *) in contact with eanine, but separated from large
premolar (g *) by a narrow space: posterior premolar with distinet
though small inner cusp: upper molars short on inner side, the
spaces between the erowns nnusually large: m ' and m * with no trace
of hypocone: i * with erown area about half that of m 2, its metacone
and third commissure small but distinet; lower molars with all the
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cusps present and well developed, the protoconid noticeably ]1]}_1'1:3-['
than the hypoconid. Skull with large, elongate and rounded brain
ease. but with rostrum slender and reduced, its upper surface, how-
ever, of the normal, laterally convex form; lachrymal ridges well de-
veloped: audital bullwe large, rounded, their greatest diameter eqpual
to about three times the distance between them. Iars very large,
much longer than head, joined across forehead; nostrils opening
upward, their orifice continued backward by a slit-like prolongation,
the warty outgrowths on muzzle not especially prominent.
Species eram ined —Plecotus awritus (Linnweus).

Genus CORYNORHINUS H. Allen.

1831, Plecotus Le Coxte, MeMurtrie's Cuvier, Animal Kingdom, I, p. 431
{part, see p. 34).
1864, Spnofus 11 Artex, Monogre. Bats N, Amer., p. 62 (not of Keyserling
and Blasius, 1830),
1865, Corgnorhinus I, ALLEN, Proe. Aead. Nat. Sei. Philadelphia, p. 1735,
1865, Corgnorhgnchns Perers, Monatsber, k. preuss. Akad. Wissensch.,
Berlin, p. 524, October, 18065,
1878, Corgnorhines Dopzox, Catal. Chiropt. Brit. Muos,, p. 1580 (subgenus of
Plecotusz).
1804, Corgnorhinus 1. Avcex, Monogr, Bats N, Amer. (1803), p. 53, March
14, 1904 (zenns).
1897, Corynorhings Mirrer, North American Fauna, Noo 13, po 49,
TFF}E?—SIH"I‘"I{"H. Jr'llrf:'l"'n"}r”."; HJ‘”-I"'I‘UIIF;K l-.n*" {1”“.“"4
Geographic distribution—Warmer portions of North America,
from southern DBritish Columbia and the southeastern United States
to southern Mexico.
Number of forms—Three forms are currently recognized.
Characters—Externally like Plecofns, but glandular masses on
muzzle rising high above nostrils; skuoll differing from that of
Plecotus in the smoothly rounded lachrymal region: teeth as in
Plecotus,
Species examined,—l1 have examined all the known forms.
Remards—The great development of the glandular masses on muz-
zle, and the absence of the distinet lachrymal ridge, distinguish this
genus sufficiently from Plecotus.

Genus EUDERMA H. Allen.

1891. Histiotus J. A. AvLres, Bull. Amer. Muos. Nat. Hist, 111, p. 195 (not
of Gervais, 1855).

1802, Fuderma H. ALLEN, Proe. Aead. Nat. Sel. Philadelphia, 1891, p. 467,
January 12, 1882

1804, Fudermma H. ALLEX, Monogr, Bats N. Amer. (1893), p. 60, March 14,
1804,

1897. Euderma Mitieg, North Amer. Fauna, No. 13, p 46, October 16, 1897,

1905, Euderma Minten, Proe. Biol. Soc. Washington, XVI, p. 165, Novem-
B 2300, TOHNS.

25733—No. 5T—07 u

13
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Type-species—Histiotus maculatus J. A. Allen,

Geographic distribution—Southwestern United States,

Number of forms—The type species is the only member of the
enus thus far discovered.

Chavacters—Dental formula

-28.1.-2-4567.9-3 1-1 2-9 3-8
123.1.-2-4567'3-9°1-1P"g_pm g_g=54

Upper incisors alike in form, slender, with well-developed cingula,
and simple, styliform crowns, the outer somewhat larger than inner,
which is in contact or nearly so with canine: lower incisors trifid. the
middle lobe largest, especially in ¢, and i,. Upper canine small and
weak, barely more than twice the height of inner incisor. which it
rather closely resembles in form; lower canine relatively smaller
than in any other known Vespertilionine
bat, its crown scareely higher than that of
pae  and not as high as protoconid of w |
or # ,, with a noticeable posterior heel ris-
ing at edge to a distinet cusp, and a large
secondary eusp anteriorly rising above
crown of outer incisor, and giving the
tooth when viewed from the side and
slightly in front an unequally bilobed ap-
pearance unique so far as I have seen in the
order. Anterior upper premolar minute,
searcely more than one-third as large as
Fio. 37.—Evperma  macvnarva. OUter incisor and rising barely to cingulum
:'::"I;“:Jﬂ::: m::“:;l]lt |H"t'|h of r-an.im-. It stands in the tooth row at
the middle of the narrow space between

canine and large premolar, and in form resembles the incisors, except
that the erown is relatively lower and thicker; large premolar of the
usual form, but very deeply coneave on anterior border;: lower pre-
molars of the ordinary Vespertilionine tvpe. Molars normal: m !
and m * with barely indieated hypocone, and with protocone sepa-
rated from outer cusps by a rather unusually wide space, para-
cone and metacone high and slender, mesostyle rather short but W
pattern very distinet: m* with well-developed metacone and three
commissures, the area of its crown fully half that of either of the
other molars: lower molars with all the cusps unusually high and
slender, especially the protoconids, which considerably exceed the
hypoconids; a distinet though low cingulum eusp behind the ento-

conid in each tooth. Skull (fig. 37) with large, rounded, though
rather low brain case and excessively weak rostrum; zygomata
abruptly expanded at middle; audital bulle very large, and much
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elongated, their greatest diameter about equal to length of tooth row
exclusive of incisors, the inner edge strongly emarginated anteriorly.
Ears very large, fulh three-fourths as long as forearm, joined across
forehead by a low band of membrane; tragus well developed. Nos-
trils .-1|11||]{-. as in Myotis or Eptesicus. The only known species ic
nearly black with conspicnons white markings.

Species examined —Enderma macwlatum (J. A, Allen).

Remarks—This strikingly characterized genus resembles Plecotus
and Corynovhinus in its skull and teeth, though all of the peculiarities
are much exaggerated. In its simple nostrils, strictly of the Vesper-
tilionine type it differs, however, very notably from the other mem-
bers of the Plecotine group.

Hu]ﬂ:‘nn'i.l_'l," NIN ]1: :'1".'."“:1;-[}.\'. J'l':.

1875, Miniopteri DopsoN, Ann. and Mag. Nat. Hist, 4th ser,, XVI, p. 349,
November, 1875 (part).

1878, Miniopteri Dossox, Catal, Chiropt. Brit, Mus,, p. 170 (part}.

1801, Vespertilionidae  (part: Miniopterine division, part) Frower and
LypEEKER. Mammals, living and extinet, p. G,

1598, Minioptere Trovessarr, Catalogus mammaliom, p. 1854,

(eagraphie distribution—Northern Afriea and southern Europe
and Asia, ineluding the Malay region.

(haracters.—Like the Vespertilioninge, but presternum with median
lobe enormously developed and forming the greater part of the hone;
seapula with the coracoid straight, directed conspicuously imward.

Bemarls—The two charaeters on which this group is based might
seem insuflicient were it not that they appear to be not only unique
but direetly contrary to the tendency of the corresponding structures
in members of the related groups. I know of no other bat in which
the presternum consists chiefly of the median lobe. The straight,
mwardly directed coracoid is, however, found elsewhere, notably in
the Molossida.

Principal subdivisions.—The subfamily contains the one genus
Miniopterus.

Genus MINIOPTERUS Bonaparte.

1837. Windiopterus Boxarapte, Leonagr. della Fauna Halica, I, fasc. XX,
under Vespertilio cmarginatus  (subgenus of Vespertilio),

1866, Miniopteriz Gray, Ann. and Mag. Nat, Hist, 3d ser., XVII, p. 91,
February, 1866

1878, Miniopterus Dopsox, Catal. Chiropt. Brit. Mus., p. 347,

1802, Winyopterns Wince, Jordfondne og nulevende Flagermns ( Chiroptera)
fra Lagon Santa, Minas Geraes, Brasilien, p. .

1), _I.l'ium'npufrr;m Lasmek, Jalrbuch Nassau Ver, Naturkunde, Jahre,

%
LLE
Catal, Samml., p. 12

J"'yp-t*-xgir'f'im.-—-|'c'3;.u:‘rﬁ.-'.-'n ursinii Bonaparte= 1", sehreibersii Kuhl.
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Geographic distribution—XNorthern Africa and southern Europe
and Asia, including the Malay region.
alilrffﬂ‘n"fﬁf'f' -le fi}j',ﬂh’}i.

Fight species are currenily recognized.
Characters—Dental formula :

gigy oy “lghg st
- 1l —— =34,

i
123.1.-28466 73— °‘1—1" =g " 3=5

Upper incisors low and robust, subequal, the outer lower than
iner but with shightly greater cross section, each tootl simple, the
apex of inner rather slender and directed strongly inward, that of
outer broadly pointed and nearly erect, the teeth of each pair
strongly in contact, but outer incisor separated from canine by dis-
tinct space: lower incisors forming a rather strongly convex row,
their crowns trifid, the lobes of the first and second subequal, the
middle lobe of the third much the largest. the outer almost obsolete.
Canines slender, not peculiar in form, the upper with very slight
cingulum, the lower with cingnlum well developed and forming an
indistinet anterior basal cusp. Premolars showing no special pecu-
liarities except that the anterior upper tooth ( pm *) 1s unusually large,
its shaft more than one-third as high as that of canine, to the base
of which its erown area is nearly equal: lower premolars high and
slender. with subterete though slightly four-sided shaft=. Molars
normal, though the outer section of the first and second upper teeth
is somewhat narrowed: hypocone absent or barely indicated: m *
with metacone and three commissures well developed, its crown area
more than half that of # ' or m *: lower molars with all the cusps
present, rather high and slender. Skull with large, high brain ease,
the anterior portion of which rises distinetly above occiput: ros-
trum slender and small, though not specially reduced or peeuliar in
form. its dorsal surface with a slight median longitudinal coneavity
hetween orbits: sagittal erest low, but rather distinet, not sending
forward any branches to supraorbital region, which, with anterior
border of orbits, is smoothly rounded: palate slightly concave both
longitudinally and transversely, a noticeable foramen near its border
close to inner extremity of each posterior molar: audital bullae small,
covering slightly more than half surface of cochlew; floor of brainease
forming no noticeable angle with plane of palate; basisphenoid pits
indicated. Ear small, not peculiar in form: tragus high, slender,
<lightly curved forward at tip.  Second and third metacarpals about
equal; third distinetly shorter. Seccond phalanx of third finger
nearly three times as long as first.

.\I‘ilj:"p"f.f';l\' ;-,,-.r.rm,r'.u;'rf.—_l;";uﬂriph':‘rm selireihersii [Hul'ifl]lﬂl‘ll‘] and .
H;-”*,ff_u;; 1“{:{';”_:'1'}, |.||Ir mrfrrfrnxfx ,"1.. Hlllilll* ”r f”f'rf:{ H{}IIIHTU‘. ].r".
manavi Thomas, M. fraterculus Thomas, M. dasythrie Thomas,
M. majori Thomas.
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Hubifhmily MTTERININ A
1878, Vespertiliones Donsox, Catal. Chivopt. Brit. Mus.,, p. 168 (part).
1891, Vespertilionida (part: Vespertilionine division, part) Frower and
LypegkeEr, Mammals, living and extinet, p. 661,

Geographic distribution—Malay region, India, and central and
qstern Asia to Japan.

("haracters—Anterior upper premolar (pm *) very slightly reduced,
searcely smaller than posterior premolar (g ') and essentially like
it in form: molars essentially normal or considerably modified, the
metaconid always noticeably the largest cusp in m ' and m *; nos-
trils conspicuously tubular-projecting.

Remarks—The very unusnal structure of the anterior upper pre-
molar suggests a primitive stage of development, preceding the ten-
dency to reduetion to which the premolars are subject elsewhere
among the bats. The molars of Harpiocephalus are, on the other
hand, very highly modified, more so than in any other genus of Ves-
pertilionidee, though a suggestion of the same form of tooth is found
i]] f’fl’f'ﬁhﬁ'}f"f#. I%{lﬂ_.h ffflrf"flifif'f'!!ﬁfh"n”x “r.l{[ .]f”’ﬂ";ﬂ'-ﬁ' lll."ﬂ_l h][(]"ﬂ. il :Eliﬂ]:l
degree of specialization in the tubular nostrils. It seems most natu-
ral, therefore, to regard the group as a specialized offshoot from
some low, M yotis-like Vespertilionine form.

Principal subdivisions—Two very distinet genera of Murinins
are now known.

KEY TO THE GENERA OF MURININJE.

Molars essentially novmal _________________ L R T LR v 1 P2
Molars highly abnormal, se ' and m ® with main ensps closely approximated
and mesostyle absent, e ® redueed to an almost structureless, sometimes
geciduons; remnnnt- - ..o o Huarpivcephalus, p. 280,

Genus MURINA Gray.

1842, Muring Gray, Ann. amd Mag. Nat. Hist., X, p. 258, December, 1542
EITHLTEY S

1842, Ocppetes Lessox, Nouv., Tabl. Régne Anim., p. 20 (part; included
cavermaram=harpie and seillus) @ not Ocgpetes Wagler, 1859

I8T8. Hurpiocephalus Dorsox, Catal. Chiropt. Brit. Mus., p. 276 (part:

o -

subgenus Murina, po 277, and subgenus Harpiocephalus, p. 277, part).

?'_-‘HM-.'::_,m'r-e"r'x.—I”r-xpm-i';.?;n swilliug Temmincls.

(Feographic distribution—Malay vegion, India, and eentral and
eastern Asia to Japan.

T 5. i . 5 .

Number of forms—FEight species are known, including all of those
currently referred to “Murina ™ and all the members of Harpiocepha-
s except harpia.

(' haracters—Dental formula:

-928.1.-2-4567.2-2 1-1 2-2 38_;

— g ———

128.1.-2-4567°3-8°T-P"g-gp ™ 3_g=3¢
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Upper incisors well developed, without distinet secondary cusps,
the outer larger than the inner, and closely erowded against canine,
the four teeth almost exactly in line with each other; lower incisors
essentially as in Myotis. Canines well developed, not peculiar in
form. _ Second upper premolar (pm *) unusually large, but not pecul-
iar in form, its eingulum when unworn produced antero-internally
into the faint suggestion of a cusp: anterior premolar not as large,
but of essentially the same structure. First and second upper molars
with length along outer edge about equal to transverse diameter,
the cusps normal in position, the W pattern present but somewhat
distorted by the reduced condition of the parastyle; hypocone
absent.  Third upper molar not unusually reduced, the protocone,
paracone, mesostyle, and first commissure of normal size, the second
commissure and its terminal cusp both small.  The mandibular teeth
show no special peculiarities. Skull essentially as in the medium
sized species of Wyotis. LExternal form peculiar in the projecting
tubular nostrils only, the animals otherwise resembling the species of
Myotis or Kerivouwla; feet rather small; metacarpals not graduated.

Species cxamined —MWwrina swilla (Temminek), M. awrita (Milne
Edwards), M. grisenus (Hutton), M. tubinaris (Scully), M. cyelotis
(Dobson), and M. lewcogaster (Milne Edwards). The two remain-
ing species, M. few Thomas, and M. hilgendorfi (Peters), are so well
described (the skull of . hilgendorfi 15 figured) that there appears
to be no doubt as to their position.

Genus HARPIOCEPHALUS Gray.

1842, Harpineephalus Gray, Ann. and Mag., Nat. Hist., X, p. 259, December,
1542,

1842, Ocppetes Lessoxn, Nouv., Tabl, Régne Anim., p. 30 (part; included eoe-
erndrum="mnharpic, and =ailfus).  Not Ocypetes Wagler, 1832,

186G, Harpypiveephalys Gray, Aun. and Mag. Nat, Hist., 3d ser.,, XVII, p. ),
February, 1506,

1878, Harpiocephalns Dopsox, Catal, Chiropt. Brit. Mus., p. 276 (part).

Ty!m--ﬁr‘,rjﬁrf;.rw_—ff:r;"n;m-f'pﬂuhm rufus  Grav="TVespertilio harpia
Temminek.

Geographic distribution.—India and the Malay Region.

Number of forms.—As now restricted this genus includes the type
species only.

Characters—Externally as in Murina. Skull more heavily built
than in the related genus but not differing noticeably in form except
that the rostrum is relatively shorter, broader, and more abruptly
truncate anteriorly. Teeth (Plates I, I1, fig. 4) resembling those of
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Murinag in the slight contrast between anterior and posterior premo-
lars, but this peculiarity ecarried still further. Upper incisors very
large, the erown low and with distinet secondary cusps much like
those of Myotis, closely erowded against each other and against
canine. the four teeth, as in Mwrina, nearly in line with each other;
lower incisors low and heavy but normal in form, the edge bluntly
trifid. Canines excessively thick and low, thongh without peculiar
cusps.  Upper premolars large, the approximation in form between
the two teeth earried even further than in Murina, so that the ante-
rior is merely not as large as the posterior, the latter of the normal
Vespertilionine form and with no distinet secondary cusp, except
oceasionally at middle of cingulum (see Plate I, fig. 4): lower pre-
molars not peeuliar, except that they are unusually large and robust.
First and second upper molars closely resembling the premolars,
owing to the fact that the protocone and paracone are ereatly re-
duced from their normal size, and the mesostyle 1= absent. The outer
side of the tooth therefore presents a rather shallow, wide V inclos-
ing a noticeable coneave depression, while the erown appears at first
sight to have only one cusp. the metacone, much like the cusp of the
premolars but lower and situated a little farther backward and
inward. On closer inspection the small protocone and paracone are
readily seen, both placed much nearer the metacone than in the nor-
mal tooth. Parastyle and metastyle unusually large though rather
indistinetly outlined. Last upper molar reduced to a mere scale
closely applied to posterior surface of m* inmediately behind its
metacone, its greatest diameter (transverse to the tooth row) scarcely
one-fourth that of #®  Though so greatly reduced this tooth retains
a faint trace of an outer and inner cusp with the connecting com-
missure. Lower molars with all the eusps except protoconid much
reduced so that the teeth strongly approximate the form of the lower
premolars. The W pattern is practically absent owing to the reduced
size of the second =segment and the indistinciness of the commissures.

Species examined.—Harpioceplalus harpia (Temminelk).

Bemarks—This genus is immediately recognizable by the peculiar
tendency to approximation in the form of all the teeth. It appears
to be one of the most aberrant of the Vespertilionidw. The greatly
developed anterior upper premolar, if not a primitive character,
15 certainly one that indicates a tendency directly opposed to the
normal course of evolution in the family. The form of molars,
though very peculiar, is merely an exageeration of the conditions
found in Pachyotus. The tubular nostrils of this genus and of
Murina ave not elsewhere met with except in Nyetymene, one of the
fruit bats,
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Subfamily HERIVOTTILIN .
IST8. Vespertiliones Donsox, Catal. Chivopt. Brit. Mus., p. 168 (part).
1580, Vespertilionidae (part: Vespertilionine division, part) Frowez and
LypEg EEr, Manunals, living and extinet, p. G61.

Creographee distribution.—Afriea, south of the Sahara; India and
the Malay Region; New Guinea.

(‘havacters—Exiternally as in the Vespertilioninge, Sternum very
short, its length in median line not twice as great as breadth of
presternum ;. median lobe of presternum small but distinet, upright ;
keel of mesosternum low. Only four or five ribs articulate with
sternum.  Coracoid earved outward as in the Vespertilioninge,

Remarlks—The peculiar, shortened sternum distinguishes this group
very readily from the other subfamilies of Vespertilionide,

Prineipal subdivisions.—The subfamily Kerivouling is represented
by two genera.

KEY Td THE GENERA OF KERIVOULIN .
Upper canine norm:al 3 mididle lower inclsor with three ensps,
Kerivounla, p. 232,

Opper eanine with sharft elmgated and laterally  compressed ;. middle
lower incisor with four ensps_________________________Phonizcus, p. 233,

Genus KERIVOULA Gray.

1842, Kerivonla Gray, Ann. and Mag., Nat. Hist., X, p. 268, December, 1842,
1849, Kirivonle Gervars, Dict, Univ, Q'Hist, Nat., X111 po 215,
18G0, Npctophilnr Firzixcer, Sitzoangber. Math.-XNat, Ol k. Akad., Wis-
sensch,. Wien, XLIT, p. Stk
1878, Kerivowln Dopsox, Catal, Chiropt. Brit, Mus., p. 330,
1591, Cericonla Braxrorp, Fauna Drit. India, Mamm., p. S388.
Ty pe-species—Vespertilio hardwiclii Horshield.
Geographic distribution—Africa, sonth of the Sahara: India and
the Malay Region; New Guinea.
Number of forms—Eighteen species of Keréivoula are now rec-
ognized.
('harvacters—Dental formula:

3.1.-234567 .2-2 1-1 3-3 3-3
3 1.-234567" 8- 1-1F"" 3-8 " 3-8

1

Upper incisors well developed, the outer about half the height, though
of nearly the same diameter as inner, between which and canine it
1= closely erowded: main axis of each tooth nearly perpendicunlar;
lower incisors trifid, slightly imbricated. , Canines normal in form
and rather small, the point of the upper tooth extending slightly
beyond cingulum of lower when jaws arve closed; lower canine with
small antero-internal cingulum eusp.  Premolars well developed, but
not peculiar in form. those of mandible subequal, their crowns sub-
gquadrate in cross section and without distinet cutting edges.  Molars
normal ; s * and m * without hypocone, m * with metacone and three

[ B

=35,

|
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commissures well developed., the area of the erown about half that
of first or second ; lower molars with all the cusps present and normal
in form., no great contrast in height of protoconid and hypoconid
in me , and m .. Skull (fig. 38) slender and lightly built, the braincase
large, smoothly rounded and abruptly elevated anteriorly, the rostrum
slender and weak. There 15 no indieation of sagittal crest or of
supraorbital or lachrymal rmdges.  Nares very narrow, the width
of the aperture as viewed from above seareely or not half the length.
Anterior palatal emargimation about as wide as ill‘{‘}h_ Posterior
extension of palate narrowed gradually backward, much as in Vata-
fusy hamulars very short.  Audital bullwe very small, covering much
less than half surface of large
cochles. Iars moderately long (ex-
tending shightly bevond nostrils when
laid forward), separate, slightly fun-
nel-formed owing to the fact that
the outer border arises slightly in
front of the inner, and its lower por-
tion is unusually widened: tragus
long and very slender. Muzzle sim-
ple. Third and fourth metacarpals
about equal, fourth slightly shorter.

Npecies ervamined.—Nevivoula af-
ricana Dobson, IV, brunnea Dobson,
I, havdwickii ( Horsfield), &, harii-
soni Thomas, K. minute Miller. I
papiliosa (Temminek), K. papuensis
Dobson, X', picta (Pallas), K. pu-
silla Thomas,

Remarks—Among Old World bats
the members of this genus are recog-

nizable by their small size, delicate Fio. 35 —Kemvovia wanpwicki Avvir
form, distinetly funnel-shaped ears, AR LR AT SR MR ey
with very long, slender tragi, and the absence of peculiar develop-
ments of the nostrils, canines, or other parts.  The fur is lone and
soft, and in some species the wing membranes have a 1'1|I1:-'»|l1:{'1|lillr-'
color pattern.  Superficially they resemble some of the Natalide,
but the lengthening of the legs and tail is much less,

Genus PHONISCUS Miller.

156, Phaniscns MiLier, Proe, Biol. Soe, Wazhington, XVIII, p. 220, Decem-
ber 9, 1905, :
Type-species—Phoniscus atrvor Miller,
Geographic distribution—Eastern Sumatra,

Number of forms—Only the tvpe species is known.
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Characters—Like Kerivoula, but with upper canine strongly com-
pressed, the shaft with deep longitudinal groove on outer side, and
with conspicuous posterior cutting edge, its length so increased that
the point extends noticeably beyvond exposed portion of lower eanine
when jaws are closed : lower incisors imbricated, the crown relatively
longer than in Kerivowla, that of inner tooth with four distinet
cusps: lower premolars with crowns longer than wide, their shafts
with well developed anterior and posterior eutting edges: skull with
brainease so elevated anteriorly that the highest region is at middle
instead of in oceipital region: anterior portion of rostrum broader
than in Kerivowla, the width of the nares rather greater than their
length: palatal emargination distinetively broader than deep. Ex-
ternally as in Aerivoula, but lower lip with a distinet though minute
pocket to receive tip of elongated upper canine.

Npecies evamined. —Phoniseus atrox Miller,

Remarks—The greatly increased size and peculiar shape of the
upper canine, and the four-cusped inner mandibular ineisors distin-
auish this genus sufficiently from Aerivouwla. DBut the modification
1= not confined to these teeth, as the premolars both above and below
have become more pointed and trenchant, and the whole anterior
]_'u_l]‘ti{)l_] of the rostrum is ﬁll‘("llﬁ'“ll'lll!‘(]‘ Contrary to what might
be expected, the lower camme remains unchanged. Externally the
animal is quite as in Kerivoula, except for the pockets in the inner
side of the lower lip, in which the extremities of the upper canines

are sheathed. &
Subfamily N Y COTOPHILLN A

1865, Nyctophili Perers, Monatsber. k. prenss. Akad. Wissensch., Berlin,
p. 524 (Npctophilus and Antrozous).

1866G. Npctophiling Gray, Ann. and Mag, Nat. Hist, 3d ser., XVIL po 91,
Febroary, 1866, (Nyctophiluz and Antrozous. )

1878, Plecoti Dobson, Catal, Chivopt, Brit. Mus., po 168 (part .

1891, Vespertilionida (part: Plecotine division, part) Frower and Ly beig-
KER, Mammals living aml extinet, . GG,

1897, Antrozeine MinLer, North American Fauna, No. 13, p. 41, October
16, 1895, Astrozons only.

(feographic distribution—From Timor to the Fiji Islands and
Tasmania; warmer parts of western North Ameriea, from Texas to
the Pacific coast and from the Columbia River to central Mexico.

('haracters—Iflers from the Vespertilioninge i the abruptly
truncate muzzle, on the anterior face of which the nostrils open for-
ward beneath a distinet horseshoe-shaped ridge or small noseleaf.

Remarfs—Though Dobson placed the genera Nyetophilus and
Antrozous among the Plecotine bats, Peters had twelve years pre-
viously expressed the opinion that their relationships are elsewhere,
By ]L]I‘II'-{II\ Allen ® they were regarded as distantly allied, Nyefo-

S ————

Amer, LIE'Q‘S] p. 65, March 14, 1884,

— — - e

a ‘.lunugl.‘ Bata N,
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philus being supposed to have strictly Vespertilionine _I‘l'llill;'iﬂl'lﬁ]:lil]r-l,_
while Antrozous appeared to be derived from some primitive l’1|1}'I—
lostomine stock. While the genera are very distinet, I am ||1{I-.11m'{1
to accept Peters’s view and place them together as a :-auhfaxllul:'g.' of
Vespertilionidee. In any event, Nyctophilus seems to be not specially
allied to the Plecontines, as its muzzle is very differently formed, and
the teeth show no tendeney to become reduced in strength.

Principal subdivisions—Two genera of Nyctophiling are now
known, one peculiar to each of the regions inhabited by the group.

KEY TO THE GENERA OF NYCTOPHILINE,

Lower incisors 2-2; extremity of muzzle with distinet horseshoe-shaped

rldge oo e e e = A NHPORONE, | T =B
Lower ineisors 3-3: extremity of mwuzzle with low but evident nose-
leal. et e e e e s e N HOLOP NS, Do

Genus ANTROQZOUS H. Allen.

1862, Antrozous . Avvex, Proe, Acad. Nat. Sci. Philadelphia, p. 247.

1578, Antrozous Donsox, Catal. Chiropt, Brit. Mus., p. 170

1804, Awfrozons H. ALLex, Monogr. Bats N, Amer. (15893), p. 64, March 14,
1884,

1897, Antrorzons MinLEr, North American Fauna, No. 13, p. 42, October 16,
18487,

Ty!ﬁ--.'c!;{*r-;{w,—-—l'pr(‘rf;ﬁu prf”.;ffim Le Conte.

Geographic distribution.—Warmer parts of western North Amer-
ica, from Texas to the Pacific coast, and from the Columbia River to
central Mexico. :

Number of forms—Three forms of Anfrozous are now recognized.

(haracters—Dental formula :

e L | e e ey
e e R T e P v TR e

Upper incisor large, simple, its shaft more than half as high as
canine, against which the tooth is erowded at base ; lower inecisors sub-
equal, trilobed, the high, narrow erowns very strongly imbricated.
Canines moderately large, not peculiar in form, the cingulum distinet
but small. Cheek teeth normal both above and below: m ! and m ®
without hypocone, and with base of protocone =o short that it does not
extend back to level of metacone, the W pattern rather shallow but
perfectly distinet, s * with less than half the crown area of m* or m *
its protocone, paracone, and parastyle well developed, but no other
ensps present, and the second commissure reduced to the merest trace;
lower molars with outer cusps unusually high as compared with those
of inner side; m , with second triangle much reduced, and apparently
consisting of the hypoconid only. Skull with rather high, smooth
braincase, deep interorbital region, and large rostrum, the dorsal
profile with no special concavities or convexities; rostrum decidedly
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more than half as long as braincase, without distinet lateral ridges:
no trace of basisphenoid pits; audital bulle large but not peeuliar
in form, covering nearly the entire cochlewm, their diameater equal to
nearly twice the distance between them. Ears separate but large,
extending considerably beyond tip of muzzle when laid forward;
tragus long and slender, straight. Muzzle squarely truncate, with
low but distinet horseshoe-shaped ridge above nostrils: behind this a
large flattish swelling on each side.  Metacarpals of third and fourth
fingers equal.

Npecies evamined —Antrozous pallidus (Le Conte), A. pacificus
(Merriam), and . méinor Miller.

Remarks—Among the American Vespertilionidie this genus is at
onece recognizable by the form of the muzzle. The known species are
all of large size for the group ; and their color is a characteristic pallid
tawny.

In the slight development of the nose leaf Anfrozous is more primi-
tive than Nyetophilus. The opposite is, however, true of the redueced
number of lower incisors, the shortened protocone of m* and m * and
the peculiar deepening of the anterior part of the skull,

Genus NYCTOPHILUS Leach.

1813, Plecotus Georrroy, Descr. de I'Egypte, 11, p. 112 (part).
1822, Nyctophilus TLeacH, Trans, Linn, Soe, Tondon, XITT, p. 78
18251, Rarbastellus Gray, Zoological Miscellany, p. 38, Not Rarbastelle
Gray, 1821,
1878. Nypctophilns Tonsox, Catal. Chiropt. Brit. Mus, p. 171,
Type-species—Nyetophilus geoffroyi Leach=Plecotus timoriensis
Gieoflroy.
Greographic distribution.—From Timor to the Fiji Islands and
Tasmania.
Number of forms—Three species of Nyetophilus arve eurrently
recognized.
(' haracters—Dental formula:
e T S R T =g et

-- s i . . M :=Hll_
08 -0 dbaT A= =1+  o=9 s

ixcept for the presence of the full number of lower incisors the
teeth do not differ very noticeably from those of Anfrozous. Lower
incisors with the erowns of the usual low, long, trifid form, not high
and narrow as in the related genus; upper inecisor scarvcely half as
high as canine. Cheek teeth strictly normal, m ' and m * with the
protocone large, its base extending backward to line of metacone;
neither tooth shows any distinet trace of hypocone; m ® with rather
more than half the crown area of m?* or m 2, its metacone and meso-
style together with the commissures present though small: lower
molars with the diserepancy in height between inner and outer cusps
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not specially exaggerated: m , with second friangle not unusually
reduced. the entoconid small but distinet. Skull with form of
brain case. and relative length of brain ease and rostrum about as
i Autrozous, but interorbital region not deepened, the forehead
therefore rising at a distinet though slight angle with upper surface
of rostrum; posterior portion of palate gradually narrowed (much
more so than in Anfrozeus, which in this respect is essentially
normal), much as in Nafalus ovr Kerivoula. No basisphenoid pits.
Ears large, extending nearly to or beyond extremity of muzzle when
laid forward, usually joined across forehead by a conspicuons band of
membrane, but this obsolete at middle in one species; tragus rather
short and broad. Muzzle squarely truncate as in Anfrozous, but
with the horseshoe-shaped ridge developed into a low but distinet
nose leaf; flattened swellings behind leaf more prominent than in
Antrozous, Second and third metacarpals about equal, the third
somewhat shorter,

8 pecies eram ined —Nyetophilus timoriensis (Geoffroy), N. microtis
Thomas, and N. walleri Thomas,

Subihmily TOMOTPHATTIN AL,

(feographic distribution—Peru,

(' haracters.—Seventh cervical vertebra fused with first dorsal; ear
with no anterior basal lobe, but with a distinet rudimentary keel ;
audital bulle disk-shaped, owing to the great emargination of inner
border. Otherwise as in the Vespertilionina.

Remarls—This subfamily combines in a very remarkable manner
the characters of the Vespertilionidwe and Molosside. The general
external appearance, the thin membranes, broad wings, slender leg
and foot, and the long tail wholly ineluded in the uropatagium are
strictly Vespertihonine. The same is true of the skeleton as a whole.
The fibula, though perhaps larger than in most Vespertilionidwe, is
scarcely better developed than that of T'ylonyeteris, while its form
shows no departure from the general rule in the family. On the other
hand, the seventh cervical vertebra is fused with the first dorsal. a
character that I have not seen in any other genus of Vespertilionidae,
but which is apparently universal in the Molossidwe. The ear, hoth
externally and in the peculiar emarginate-flattened form of the
tympanie bone, is essentially Molossine in structure, though the conels
shows no tendency to assume the leathery texture usually character-
istic of this group. The upper lip, though more widely expanded
than in any Vespertilionine bat that T have examined, is not heavily
wrinkled, and the nostrils have no trace of the horny processes so
characteristic of the Molossidie.  Neither are there any of the modi-
fied, spoon-shaped hairs on muzzle or chin.

Principal subdivision.—The subfamily is represented by the genus
Tomopeas only.
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Genus TOMOPEAS Miller.

1), Termopeas Mitier, Ann, and Mag, Nat. Hist., Tth ser., VI, p. 370,
December, 190M0,

Ty pe-species—T omopeas ravus Miller,

(reographic distribution—Peru.

Number of forms.—Only the type species is thus far known,
("haracters.—Dental formula:

-9-.1.---4567,1-1 1-1 1-1 3-3

R S WA R P B i s P

Upper incisor close to canine though not actually in contact its
shaft subterete, nearly half as high as that of canine, strongly
curved backward at extremity, the posterior surface slightly coneave;
cinguluom forming a small but distinet inner basal cusp. Lower
incisors subequal, trifid, slightly imbricated. Canines well devel-
oped, but showing no speecial peculiarities in form: shaft of upper
canine slightly eurved backward; cingulum of lower canine forming
distinet anterior basal lobe. Upper premolar (pm *) relatively large,
its crown area more than three-fourths that of first molar, very
lightly emarginate posteriorly, its inner cusp well developed. Lower
premolars slender, not peculiar in form. Molars normal; ' and m *
with large protocone, the commissure of which joins the very dis-
tinct hypocone ; inner border of tooth with noticeable concavity just
in front of hypocone; m ® about as large as premolar, its metacone
and three commissures well developed. Lower molars with all the
cusps present, their development normal, except that the paraconid
is unusually low. Skull with smoothly rounded, somewhat flat-
tened braincase, the occipital depth about two-thirds breadth above
posterior roots of zvgomata. Restrum considerably more than half
as long as braincase, flattened above, with distinet median groove and
a shallow though noticeable longitudinal concavity on each side. No
sagittal crest, but edges of orbits distinetly ridged. Outline of nares
forming rather more than half of a circle when viewed from above.
Palate slightly concave longitudinally, distinetly concave laterally,
its anterior emargination shallow, with distinet median projection,
its posterior prolongation scarcely extending beyond molars.  Ptery-
goids parallel, inclosing a nearly square space; hamulars minute,
slightly bent inward. Audital bulle large, their diameter noticeably
exceeding space between them, but greatly emarginated on inner
side and so flattened that they are almost discoid, the edge enrving
over postero-internally, but not elsewhere. No basisphenoid pits,
Externally not unlike a small Pipistrellus, but upper lips very
widely spreading, ear with no anferior basal lobe, but with a rudi-
mentary keel; tragus short and blunt; antitragus small but distinet.
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Third and fourth metacarpals equal, slightly longer than forearm;
fifth metacarpal one-fifth shorter than third.

Species examined.—Tomopeas ravis Miller.

Remarks.—Although hui:mhmlh resembling a small Pipistrellns,
Rhogeéssa, or Myotis, this genus is at once recognizable by its essen-
tially Molossine ear.

Family MYSTACOPID.E.

1857, Noctitioning Tosmes, Proe. Zool. Soc. London, p. 138 (part).

1863, Phyllostomide Tosmes, Proe. Zool, Soc. London, p. 84 (part).

1865, Rrachyura Perers, Monatsber. k. prenss, Akad. Wissensch, Berlin,
p- 207 (part).

1866, Noctilionide (part: Noctilioning, part) Gray, Ann. and Mag, Nat.
Hizt.,, 2d =er., XYVII1, p. 98, Febrmary, 156t

1875, Emballonuridic  (part: Molossine, part, Mpstecine) Dopsox, Ann.
and Mag. Nat. Hist., 4th ser., XVI, p. 349, November, 1875,

1878, Emballonuwrida (part: Molossime, part, Mystecine) Dossox, Catal.
Chirvopt. Brit. Mus., p. 442,

1801, Emballonuride (part : Moloszine, part, Mystacopine division) FLOWER
and LypERker, Mammals, living and extinet, p. GG

1892, Vespertilionide (part: Moloszini, part) Wixce, Jordfundne og nule-
vende Flagermus (Chiroptera) fra Lagoa Santa, Minas Geraes, Bra-
silien, p. 36,

Geographic distribution.—New Zealand,

(' haracters.—Iumerus essentially as in the Vespertilionida, the
trochiter articulating with scapula by surface nearly as large as
glenoid fossa, but its height fully w|u.|“s':| by the very large, broad
trochin: ulna distinet, slightly less than half as long as 11:]"1*-:.. with
which it 1s not fused proximally: second finger with well-developed
metacarpal and one minute bony phalanx; third finger with three
honyv phalanges and a eartilaginous tip, the first flexed on upper
surface of metacarpal when wing is at rest: shoulder girdle normal,
the seventh cervical vertebra not fused with first dor -.11" foot short
and broad, resembling that of the Molossidwe, but with the peculiari-
ties less pronounced; fibula and tibia as in the Molossidae; pelvis
normal, but unusually elongated, the boundaries of the sacral ver-
tebrae clearly indicated; lumber vertebrae distinet, the third with two
minute ventral processes: skull distinetly Vespertilionine in aspeet,
the audital bulla: well developed, and without emargination of inner
border; premaxillaries with palatal branches present, isolating two
lateral foramina; posterior orifice of antorbital canal greatly en-
larged: teeth normal; ear essentially Vespertilionine in its general
form and in the size of tragus and antitragus, but anterior border
of auricle without basal lobe: no trace of keel: muzzle obliquely

o Porhaps fused in old individuals, though from the distinetness of the bones
in a young adult this seems anlikely.
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truncate, with rudimentary nostril pad, and with a sprinkling of
stiffened hairs, these, however, without spoon-shaped tips; wing not
narrowed, of the usual Vespertilionine proportions; the fifth finger
mich longer than metacarpal of third ; elaws on thumb and toes with
supplementary basal talon; membrances thick and leathery, the uro-
patagium narrow, the short tail projecting from near middle of its
upper surface,

History—When first described the genus Wystacing (=M ystacops)
was compared to Emballonura. It was next regarded as a member
of the *Noctilionina * by Tomes, who afterwards placed it in the Phyl-
lostomidwe.  Subsequently it was replaced among the “Noetilionida *
by Gray, who united it with the genus Noctilio to form the subfamily
* Noctilionina.,”  Dobson included it in the * Emballonuride® as a
section * Mystacinge,” of the subfamily Molossinge, a position which it
has retained, essentially unmodified, in subsequent works.

Lemarks—1In the structure of the shoulder joint and in the broad
wing this family is less modified than the Molossida, The palatal
branches of the premaxillaries are larger and more distinet than in
those genera of Molossidw in which they are present, this character,
together with the ossified third phalanx of the middle finger, sugzest-
g the Phyllostomidse.  On the other hand, a high degree of special-
ization is indieated by the perfectly Molossine leg and foot and by the
very remarkable secondary talons of the claws,

Principal subdivisions—The family Mystacopida 1s represented by
one genus only,

Genus MYSTACOPS Lydekker.
1842, Mpystucing Gray, Vovage of H. M. 8. Sulphur, Mammalin, Pt. 2,
ot Mot Mystecines Boie, 1822,
1878, Mystacing Dopsox, Uatal, Chivopt. Brit. Mus., p. 442, :
1801, Mystacop: LypEKKER, in Flower and Lydekker, Mammals, living and
extinet, p. G671

Ty pe-species—Mystacing tuberculata Gray.

(reographic distribution—New Zealand.

Number of forms.—The type is the only species known.

(' haracters.—Dental formula :

29— 1.-2-456

] --.1.-2-456

-1 1-1 2-2 3-8
R e AT

[
[

Upper incisors more than half as large as canines, their erowns
oblique, noticeably separated below, in contact at about middle,
diverging at tip, the anterior surface convex, the posterior concave,
with faintly indicated basal cusp: laterally they are separated from
canines by narrow but evident spaces.  Lower incisors well developed,
functional, closely erowded between canines, their cutting edges evenly
and deeply trifid, their erowns so extended backward that their width



THE FAMILIES AND GENERA OF BATS. 241

is distinetly greater than their length. Canines well developed, not
peculiar in form, the lower approximated posteriorly. though not in
contact, the antero-inner edge with distinet convexity just above level
of incisors, the posterior base with small rounded, median cusp.
Upper premolars well developed, the anterior (pm*) very slightly
smaller than 1}:1:-:11'1'iu|' (i ') and rln:-v]}‘ :1|:|ll'n.‘~'.inl:llill,'z it in form,
the posterior tooth with distinet antero-internal cusp, lower premolars
large, the anterior (pm,) not as high as posterior (pm ) but fully
equal to it in cross section of base: each tooth has a rounded postero-
basal cusp much like that of lower canine.  Molars normal ; m ' and
m 2 with inner segment deeply divided from outer, its inner border
squarely truneate, the protocone rather low but long, its commissure
abruptly bent downward posteriorly at a point corresponding to the
usual position of the hypocone when present. but with no other dis-
tinet trace of hypocone; a narrow but evident postero-internal heel
present in both teeth, but particularly well developed in m *; third
upper molar with large metacone and third commissure ; lower molars
with all the cusps present and of the usual form, though rather low
and thick: pm ., with distinet entoconid. Skull in general appear-
ance not unlike that of Wyotis myotis, but somewhat smaller, dis-
tinetly narrower, and with muech shorter, almost nniformly convex
zygomata. Posterior opening of antorbital canal essentially as in
Natalus, occupying practically the entire anterior wall of orbit and
extending npward to and including region oceupied in M yofis by the
lachrymal foramen which here does not exist as a separate orifice;
anterior opening of eanal larger than in Wyoetis, but not extraordi-
narily so. Foramen rotundum very large. coalesced with optie fora-
men, the aperture broadest and squarely truneate anteriorly, where
breadth is about equal to that of interptergoid space.  Palate slightly
concave both laterally and antero-posteriorly, the anterior portion
entire except for two minute lateral foramina: pteryeoids parallel.
Basiphenoid pits barvely indicated. Audital bulle essentially as in
Myotis myotis, but not as large. Mandible differing conspicuously
from that of .Uyuﬁx n _11I1' low coronoid (not v!{cutdi"g artieular
process in height) and short angular process,
Spffft’a‘ l:’.’..E:'rH‘.i'-i'!'..i'-H'mF.—,]flrj-'ffr!r"r.l"i'}x feelcrenlatns (Grray).

Family MOLOSSTD.E.

1521, Noctilionider (part; Race 1, part) Gray, London Medical Repository,
AV, p. 208, April, 1821,

IS27. Vespertilioninag Lessox, Man. de Mammalogie, p. 99 (part).

1851, Vespertiliones ( Vespertilionide)  (part: Noctilioning, part) BoxA-
PARTE, Bagzio di una distrib. metodiea degli Anim, Vert., p. 14,

1838, Vespertilionide (part: Noctilionina, part) Boxaparre, Nuovi Annali
delle Scienyge Naturvall, Rologna. Anno 1, Tomo I1, P 113,

20733—No. DT—07 M 16
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IS8, Vespertitionide (part; Noctilioning, part) Gray, Mag. Zool. Bot., 11,
e 40, December, 1535,

1855, [Vespertitionidie] * Yespertilionidés " (pavt:  Molossing) GERVAIS,
Expid. du Comte de Castelnan, Zool., Manm., p 52,

18G5, Molossi Perers, Monatsber, k. prenss. Akad. Wissensch., Berlin, p. 258,

180G, Noctilionidie (part: Molossina) Gwray, Ann and Magz, Nat Hist., 2d4
ger, XVIIL p 92, Febroary, 1866,

1870, Vespertiliones (part ; Molossi) Fregixoer, Sitz-Ber. k. Akad. Wissen-
sch., Wien, Math, Naturwiss, Classe, LXI, Abih. 1, . 458,

1872, Molosside G, Arcangement of the Families of Mammals, p. 17.

1875, Emballonervide (part;  Wolossine, pavt, Wolossiy Dopsox, Aun. and
Mag. Nat. Hist., 4th =er,, X VI, I B340, November, 1875,

1878, Ewmballonwride  (part:  Molossinge, part, Wolosei) Dopsox, Catal.
Chiropt. Brit. Mus., po 402,

185G, MWodossida G, Standard Natural History, Y, o

1880, Gymnuridie AMeEcnixe, Actas de la Acad. Nae. de Ciencias de la Rep.
Argentina en Crdoba, VI p. 3551,

1801, HFmballonwride: (part 1 Medossime, part, Molossine division) Frowger
amd LyperEer, Mammals living and extinet, p. Gol,

1892, Vespertilionider (part: Molossini, part) Wixce, Jordfundne og nuo-
levende Flagermus (Chiroptera) fra Lagoa Santa, Minas Geraes, Bra-
gilien, p. 24, :

1804. Vespertilionida (part; Molossi) . Airex, Monogr. Bats. N. Am.
(18583, p. 162, March 14, 1804,

Geographic distribution—Warmer portions of both hemispheres;
in the old world north to southern Europe and southern Asia, east to
New G(uinea, Australia, and Norfolk Island; in America north to
the southern United States and throughout the West Indies.

("haracters—IHumerus with trochiter much larger than trochin,
the diserepancy in size usually more noticeable than in the Vesper-
tilionidae, trochin articulating with seapula by a surface nearly as
large as glenoid fossa, epitrochlea short, but with very conspicuous
spinous process, capitellum almost directly in line with nearly
straight shaft; vina less reduced than in the Vespertilionidwe, the
very slender shaft usnally about half as long as radius: second finger
with well-developed metacarpal and one rudimentary phalanx: third
finger with three phalanges, of which the first is flexed on upper side
of metacarpal when wing is at rest, and third is eartilaginous except
oceasionally at extreme base, where distinet joint is formed with
middle phalanx; fifth finger scarcely longer than metacarpal of first;
shoulder girdle normal (Plate XIV. fie. 1), except that seventh
cervieal vertebra is fused with first dorsal; foot short and broad, but
of normal strueture; fibula complete, bowed ontward from tibia, its
dinmeter about half that of latter, entering conspicnously into
mechanical scheme of the short, stout leg (Plate XIV, fig. 2) ; pelvis
(Plate X1V, fizs. 3-5) normal, the boundaries of the sacral vertebrae
clearly defined ; lumbar vertebrae not anchylosed ; skull without post-
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orbital processes: premaxillaries with nasal hr:nw!w.q present or ab-
sent. when present forming two palatal foramina, T\'In-n absent
allowing the formation of one; posterior orifice of :umpn*l:ulal :-:umlr not
enlarged ; teeth normal: ears variable in size and Inrm‘. sometimes
joined across forehead, the tragus much reduced, the antitragus usu-
ally very large, the anterior border of auricle never with basal If’!"':
muzzle obliquely truncate, usually sprinkled with :illtll'l,.llllIt'I[Il'll
hairs with spoon-shaped tips.” the nostrils usually opening on a
special pad, the upper surface of which is often set with fine horny
excrescences: wing narrow: the fifth finger much :-a]uu'lvlwcl:h e
branes thick and leathery, the uropatagium short, the tail projecting
conspicuously bevond its free edge, Wi ‘

History—This group has been recognized as a distinet family by
Peters, Gill, and Ameghino. By most other writers it has been re-
earded as of subordinate rank. Gray placed it in 1821 among iht:
* Noctilionide,” a family including the * Molosses,” * Nyctinomes,
s Stenodermes.’ and * Vampyre,” of Geoffroy. Ten years later it was
joined with the Vespertilionida by Bonaparte, where it was retained
by subsequent authors, including Gray, in 1838, until 1863, when
Peters first made it a distinet family. In 1866 Gray reverted to his
family Noctilionidae, now maodified to contain the subfamilies Noc-
tilionina, Mystacina, Mormopsina, Phyllodiana (*Phyliodia,” Clhi-
lonycteris, and Pteronotus), Spectrellina, and Molossina.  Dobson
nnited it with the Mystacinme to form the subfamily Molossinwe, of the
family Emballonuridew, the other groups of equal rank being the Noc-
tiliones, Rhinopomata, Taphozoi, and Emballonurwe, these four con-
stituting the subfmily Emballurine. The same arrangement, shightly
maodified, was repeated in the * Catalogue of Chiroptera,” and has re-
mained in general use until now, though not adopted by Gill in 1886,
and conspicuously departed from by Winge mn 1891,

Remarks—The characters of the leg and wing seem quite sufficient
to warrant the recognition of the Molossida as a 'F;lillil_‘ln‘ distinet from
the Vespertilionide, In the perfeet development of the double articu-
lation of the shoulder joint, together with the great narrowing of the
wing, this family represents the extreme phase of the series of modi-
fications through which the anterior limb of the Chiroptera has
passed. The peripheral position of the group is further indicated by
the structure of the leg, in which the fibula has become a funetional
part of the mechanical scheme, an arrangement which, except in the
related family Mystacopida, is not known to occur elsewhere among
bats.

o Jablonowski, Abh. u. Ber. d. k. Zool. u. Anthrop.-Ethn, Mus. zu Dres-
den, YVII, 1809, No. 7, pp. 32-55, pls. x, x1.
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Principal subdivisions—Ten genera of Molosside are now known.
KEY T THE GENEEA OF MOLOSSIDAL,

Bony palate with conspicuous median emargination extending back of roots
of ineisors,
Depth of brain case only about one-thivd width ; coronold process long
il slender, conspicuously recurved ; Torearm coversd with warty
(L3-8 o L T - RS RPN o B Pladgpoops, e 254
Depth of brain case at least one-half width; coronold process short
and thick, not recurved ; forearm without warty excrescences,
Upper premolars 1-1__ - —————eeeedl 0RO NS, D. 252
Upper premolars 2-2 o e oo Npclinamus, p. 251
Bony palate without conspicuous median emargination, but a small noteh
may be present which never extends back of roots of incisors,
Upper incizor with length along cingulum egual to or greater than
height of shaft,
Bkull without conspicuous sagittal crest; crown of first upper
molar  subguadrate ; o space between  upper  incigsor amnd  ca-
1} T e e e M, S e o e S e s Cheiromeles, po 2449
Hkull with high Kknife-like sagittal crest; crown of first upper
molar much wider than long; no space between apper incisor
and eanie. oo oo e oo s N gt oarias D i
Upper incigor with length along cingulum decidedly less than height
of shaft,
Crown of lower incisors with conspieuous colneave posterior  pro-
longation extending back Detween ecanines_ . __Fooops, o 245
Crown of lower incisors without posterior prolongation.
Palate conspicuously domed (deeply concave both Iatecally
and longitudinallyy oo e FPromopx, o 250
Milate arched (concave laterally but scarcely, if at all, longi-
tudinally ).
Lostrum noticeably fattened, it= length about egqual to
lachrymal breadth____________________Molozzops, p. 247
Rostrmmn  =ubeviindreieal, it= length considerably  greater
than lachrymal breadth.
Upper incisors in contact with each other, their crowns

expanded posteriorlyo oo oo oo __Eunmops, p. 257
Upper incisors not in contact, their crowns not ex-
panded posteriorly . o oo_- St e Chareplon, po 244

Genus CHAEREPHON Dobson.

1874, Cheerephon Dopsox, Journ. Asiat. Soc. Bengal, XLITI PG 2, po 144
(=ubgenns of Nypetinomns),
1878, Nyctinomus Dopsox, Catal. Chiropt. Brit. Mus., po 420 (part).
1007, Cheerephon AxperseEx, Aun. AMus, Clv. di Btor. Nat, Genova, 3d ser,
II1, p. 35, April 10, 1907 (genus).
Ty pe-species—Nyctinomus johorensis Dobson.
Geographic distribution.—Africa, India, and the Malay region.
Number of forms.—Eleven species referable to this group are now

known.
(' haracters—Similar to Nyctinomus (p. 251) 1n all respects except
that the premaxillary bones are complete, their palatal branches iso-
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lating two small palatal foramina, or filling the entire space ocenpied
in Nyetinomus by the palatal emargination. When this elosing “I.- ihe
emargination is complete a slight anterior median noteh is sometimes
developed, but this never extends behind incisors.  Teeth similar to
those of Nyctinomus; m* and m * with well-developed hypocone.

Species examined—Chavephon angolensis (Peters), (. cmini (de
Winton), (. gambianus (de Winton), €. hindei Thomas, €. jobensis
(Miller), €. johorensis (Dobson), . limbatus (Peters), €. Hdt o
(Trouessart), (. plicatus (Buchannan), ¢'. pumilus (Cretzschmar),
(. pusillus (Miller).

Remarks—This genus, though so closely resembling Nyctinomus as
to be indistinguishable except by the strueture of the palate, is well
characterized by the complete condition of the premaxillaries. Tt
includes all the species without obvious palatal emargination, cur-
rently referred to Nyetinomus, and is evidently a natural genus.  The
character on which it is now based is wholly unrelated to that which
Daobson originally assigned to the group.

Genus EOMOPS Thomas.
1813, 7 Mpoplerus GrorrFroy, Descr, de I'Egypte, 11, p. 113.
10905, Fomops Taosmas, Ann. and Mag, Nat. Hist., 7th =er., XVI, p. 574
November, 1905,

Type-species—Mormopterus whitleyi Scharfl,
Geographic distribution.—West Central Africa.
Number of forms—Only the type species i= known.
Characters—Dental formula:
e R T S R ) 0 SR D L S
a0, oaisah =1 =02 00 i

Upper incisors strongly in contact with each other and with canines,
the shafts verv slightly curved forward, their anterior face evenly
convex, their posterior face slightly concave; posterior basal expan-
sion slight but evident, directed somewhat ontward. Lower incisors
in contact with each other and with eanines, perfectly in toothrow
though not rising to level of cingulum of canines: anterior face of
crown shghtly higher than long, deeply bifid, the inner lobe the
larger; erowns extended back between canines in a coneave posterior
heel, the general outline of which rather closely resembles the anterior
face in both size and form. Canines simple, with low but distinet
“eingula, that of the lower teeth forming a slight anterior cusp; lower
eanines separated by space equal to about one-fourth diameter of
crown; anterior face of upper canines with barely indicated longi-
tudinal groove.  Upper premolar large, its crown area nearly three-
fourths that of first molar, its antero-internal ensp small but distinet.
Lower premolars closely erowded, the anterior smaller but with rela-
tively more robust cusp than posterior, both teeth somewhat crescen-
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tic 1 outline when viewed from above, the outer lobe larger than
inner.  Molars strictly normal; ' and m * with hypocone indicated
by thickening of posterior portion of inner segment; m * with well-
developed second commissure, but no trace of third; m , and m , with
low protoconid and high entoconid, m . with protoconid as in the
other teeth, but with entoconid practically absent. Skull rather
slender and rounded, the lachrymal breadth less than length of ros-
trum, which in turn is about three-fourths that of brainease: depth
of rostrum about equal to that of brainease; sagittal erest barvely in-
dheated ; antorbital foramina opening conspicuously forward, but not
surrounded by noticeable ridges; palate slightly domed, but its lon-
gitudinal coneavity less than the lateral; anterior portion of palate
entire or with two minute foramina; basisphenoid pits large, sepa-
rated by a narrow median ridge: audital bulle less emarginate on
inner side than usual in the family Molosside.  External form with
no striking peculiarities; ear t*\lﬂullug not quite to nostril when laid
forward, broadly triangular in general outline, the keel very low and
antitragus small; tragus rather large for a member of the group.
flattened, evenly rounded above; anterior bases of ears near together
on forehead; muzzle pad very shightly indicated, its ridges without
horny processes; front of upper hp thickly beset with very slender
spoonhairs; both upper and lower lip scarcely expanded and little
wrinkled ; wings, legs, tail, and membranes of the usual Molossine
type.

N pe wies eaamined —I omops whitleyi If_""?\{*lm rif).

Remarks—This genus, immediately recognizable among Molossine
bats by the peculiar form of the lower incisors, more closely resembles
the South _"._lmulr:.m Molossops than it does any of the known Old
World groups. The unusually slight emargination of the audital
bullie is a somewhat primitive character, and the backward prolonga-
tion of the crown of the lower incisor strongly suggests the Phyllo-
stomida, but in other respects the genus is strictly Molossine.

While there is no question as to the distinetness of Fomops from
all currently recognized genera, I feel some doubt as to its relation-
ship to the Myopterus of Geoffroy. This genus, based on an animal
supposed to be from Senegal, was determined by Peters to be the same
as the South Ameriean Wolossops at a time when the existence of a
hat of this kind in the Old World was unknown. During my visit
to Paris, in 1905, the skall of the type (all that remained when it was
seen by Peters in 1869) could not be found: but from the figure pub-
lished by Gervais @ and the measurements given by Peters.” it is evi-
dent that in eranial characters the animal was much more like
Fomops than Molossops. This is shown by the general outline of the

a [list. Nat. des Mammif,, T, p. 221,
b Monatsber, k., prenss. Akad. Wissensceh,, Berling, 18G9, p 40,
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skull. with its low. flat braincase and long, deep rostrum, without
evident lachrymal ridge, and also by the slight zygomatic breadth as
compared with the total length. Peters gives these measurements as
13 mm. and 22 mm., respectively, from which it follows that the ratio
of breadth to length is only 59 <. In a somewhat immature speci-
men of f:‘uum‘.ux‘ whitleyi® in which the skull has |]I':1|JII|I]].: not
attained its full breadth, these measurements are 9.6 and 17, giving
a ratio of 56 4. In MWolossops cerastes and . f.r'.rnn-r.n".nr‘ﬂ‘;;.‘ﬂlll.ﬂlll‘.
other hand, the ratio of breadth to length is 68 and 69.  While it is
impossible, in the absence of the type specimen, to reach a 4h=ﬁnll‘v
conclusion other than that M yepterus is different from M olossops, 1t
seems highly probable that Myopterus daubentonii is a large species
of the same genus as Eowmops whitleyi, occurring in Sencgal, and
related to wrhitleyi much as the large Wolossops cerastes s to the
small M. temminelii. The whitish underparts in the type of Wyop-
terus daubentondi furnish another feature of similarity to the species
of Eomops now known.

Genus MOLOSSOPS Peters,

1865, Mologsops Perens, Monatzher. k. preunss. Akad. Wissensch ., Berlin, p.
Fia (subgenus of Wolozsns),
1860, Myoplerus Perers, Monatsber, p. preuss, Akad. Wissensch,, Berlin, p.
402 (not Myopterns Geollfroy, 1813,
1878, Mpopterus Dopsox, Catal. Chiropt. Brit. Mus, po 08 (subgenus of
Wolnssusg).

?"yjr}.r*-:ﬂpﬁr'..l'r.nr,—.”uf.r}xxn'.‘-r h'.f;.l 1 .f..i'J Fiin.H 13-!11'1nui1-au‘l'.

Geographic distribution—South America.

Number of forms—Four species of Molossops ave now known.
(" haracters.—Dental formula :

=he l'_—_--_--i- 961,11 or 1-1 .--1_1 FHiiE L-1 it :-;h':---n'nﬂ)‘i
1{2]“-1.—-2--4513731--1 L '1—1_"‘Iir TR LA T e U

Upper ineisors strongly in contact with each other, but separated from
canines by narrow spaces; shaft slender, strongly hooked forward,
the anterior face evenly convex, the posterior slightly concave: pos-
terior basal expansion slight. Middle lower inecisors crowded for-
ward from tooth row, their height mueh less than that of cingulum of
eanine; crown narrow, with no posterior expansion, its anterior face
shghtly higher than long, its entting edge deeply bifid, the lobes
nearly equal; outer incisor when present smaller than inner, very
strongly crowded against eanine, the faintly trifid erown a little bent
inward. Canines strong, simple, with small but distinet cingula and
no secondary ensps except that formed by cingulum of lower tooth
anteriorly ; upper canine with broad groove on front surface of shaft:

a Male, Cat, No. 141532, TI.8.N.M., Lower Nizer, Africen.
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lower canines in contact with each other or separated by a narrow
space.  Upper premolar I.'tl';.[’t:. its erown area shightly more than half
that of first molar, its antero-internal eusp well developed. Lower
premolars closely erowded, the anterior much smaller than posterior,
the crowns of both teeth wider than long, and slightly erescentie in
outline.  Molars strietly normal, m ' and m * with hypocone obsolete
though obviously indicated, m * with second commissure alwayvs well
developed, and a small third commissure sometimes present; m
and m , with low protoconid and large, long entoconid, m , with
protoconid obsolete, and entoconid smaller than hypoconid. Skull
(figs. 39 and 40) broad and flattened, the rostral portion marked
by conspicuous lachrymal
ridges, but sagittal ecrest
obsolete; lachrymal
breadth distinetly greater
than length of rostrum,
which in turn is about two-
thirds that of brain ease;
depth of rostrum dis-
tinetly less than that of
brain case; antorbital fo-
raming opening very coti-
spieuonsly forward at bot-
t“‘l“ ‘if EI"“H-{" flll'"l,l’{i I“"-
tween side of rostrum and
high lachrymal ridge: pal-
ate distinetly arched, and
slightly domed, its ante-
rior portion entire or with
two minute foramina: ba-

Fig, 39 —MorLoss0P8 PLANIROSTRIE. PARAGUAY, !'~'II:'¢|11II.'[IUi(1 i}h:': absolete or
Mo, 37741, = 2

absent: audital bulle
strongly emarginate on inner side as usual in the family. External
form thickset and heavy, much like that of Eomoeps. Ear short,
orbicular, extending somewhat more than halfway from eye to nostril
when laid forward:; keel low but distinet; tragus small. narrowed
above: antitragus well developed, but not thickened ; anterior termi-
nation of ear on forehead close to that of opposite side.  Lips much
thickened, but not specially expanded or wrinkled, the upper lip
sprinkled with spoon hairs, partienlarly in front. Muzzle pad indis-
tinet, without definite ridges. Legs, feet, and tail thick and heavy.
Membranes leathery.

;‘\"ﬂ-r’-r";r.ﬂ i’.j'r’!.\‘”.;Hi"'r'f,,---—_]]F-.HJFHHN{JJ'J.\' r'r*.f'r.l'.n'.fr'.h‘ (’]‘Imm:is}. :LlIr ;J‘r”"ﬁ'r“‘!n?
Thomas, M. planirostris Peters, M. temmineleii (Burmeister).

Remarks.—Both externally and in the structure of the skull this
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genus resembles the African Aomops. The peculiarities of the skull
are, however, more accentuated than in the Old World Zens, while
the lower incisors show no tendency to modification,  The outer lower
incisor is present in the larger species of the genus, but apparently
alwavs absent in the small M. temminelii.  From the American mem-
bers of the group it is at once distinguishable by the short, flattened
rostrum  with its high lachrymal ridges, and conspicnously  for-
ward-directed antorbital foramina. It is the only genus of Ameri-
can Molossines with complete premaxillaries, a character readily
appreciable in young skulls, while even in adults some trace of
the two palatal foramina usnally persists.  As I have already stated
(p. 246) there is no reason to replace Peter’s name MWolossops
by  MWyopterus Geoffroy.  Whatever
the latter name may apply to, a
glance at Gervaiss figure of the type
skull s sufficient to show that Geoff-
roy’s animal could have not been a
member of the present group.

Genus CHEIROMELES Haorslield,

1824, Cheiromeles TorsrieLn, Fool, Re-
senrches in Javia.

1541, hivopetes GLogeEr,  Gemeinnul-
gipes Hand-u. Hilfsboch der Natore-
gesch., 1. p. 49,

1546, Chiromeles Aoassiz, Nomenclator
Zoologicus, Mamm., Addenda, p. 3.

1878, Cheirvmeles Dopsox, Catal, Ohi-

ropt. Brit. Mus., p. 405,

7 ) g ¥ P, Al —MoLossors TEMMINCETL. Mo, 4550
7 Y pe-species.—{C heivomeles foraquia- : 1|I|I1 |I;*1* B e ;
al M L] F P =

fus Horstield,

Geographic distribition.
Borneo.

Malay Peninsula, Sumatrea, Java, and

Number of forms.—The type 1= the only known species,
Characters—Dental formula:

_._'i_. I.."—---..'.IHT_I-I I_I 'i_l :{_.-J. -
1 —- ].--’_'."-—'-|--'.rti'i”I 1=-1? "”I -I!_If*l'l"'_j 2...”-' 3 ;= £,

Upper incisors short and robust, their form much as in Molossus,
the height of the ecrown barely equal to width through posterior
expansion, the shafts oblique and closely in contact with each other,
though there is a distinet space between incisor and eanine. Lower
incisors well developed, funetional, perfectly in the tooth row, sep-
arated from each other by a narrow space, but in contact with
canines, their crowns subterete. with broadly conical entting edge.
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Canines heavy, but not peculiar in form, the upper with deep
longitudinal furrow on anterior face, and minute postero-basal cusp.
Upper premolar large, with distinet antero-internal eusp, its crown
Hlll]l‘illf_{ the ,L'tt‘lli‘l'll' reduction of transverse diameter to which all
the upper cheek teeth are subjected. First lower premolar (pm )
small, searcely funetional, erowded hetween second premolar (pm )
and canine; second premolar large, slightly exceeding anterior see-
tion of first molar. Upper molars normal, though the transverse
diameter of the erowns is so redueced that z* and m* are subquad-
rate in outline; each of the larger teeth with slightly indicated hypo-
cone; m * with crown area less than half that of m ' or m * the meta-
cone and third commissure very minute. Lower molars normal,
except that paraconid is very low in all three teeth, and entoconid
is absent in the third. Skull robust and heavily built, but rather
smooth, the sagittal crest barely indicated except in overhanging
occipital region, where it abruptly becomes prominent: lachrymal
ridge slightly developed, suceeeded posteriorly by a small but dis-
tinet peg-like process: rostrom considerably more than half as long
as brain ease, its lachrymal breadth about equal to its length, and
nearly twice its depth, its upper surface broadly and smoothly con-
vex ; palate entire anteriorly or with two lateral foramina, its lateral
concavity much more pronounced than the longitudinal: ptervgoids
parallel; no basisphenoid pits: andital bulle small, their diameter
barely more than half distance between them. their form as usunal
in the family. External form excessively robust and heavy, the
size of the only known species the maximum for the family. Ears
rather narrow, extending about half way from eve to nostril, widely
separate, angular above, the keel low, broad, and rounded, the anti-
tragus suborbicular, distinetly thickened: tragus small, its anterior
edge adnate to side of head. Lips thickened. but searcely expanded,
and not much wrinkled, the upper lip as well as the cheeks sparsely
beset with short, very stiff modified hairs, these crowded into a
shagreen-like mass anteriorly.  Muzzle pad ill-defined, withont
ridges or horny processes,  Legs and feet unusually short and heavy,
the toes more independent of each other than in any other known
bat.  Wing membranes attached to middle of back, the space between
them and body converted into a large pouch by a supplemental mem-
brane extending from under surface of humerus to side of body ; this
pouch is completely closed when wings are folded, and in the female
it contains the nipple. Substance of interfemoral membrane and of
that portion of wing that is exposed when closed much thickened:
remainder of flight membrane thin and delicate, the dividing line
between the two sharply delined and extending from wrist to ankle.
Whole animal essentially naked, but with a sprinkling of fine short
hairs on head, interfemoral membrane and under parts, and a ruff of
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hairs about 10 mm. in length on under side of neck in region of
conspicuous gular sae.

Species cvamined —Cheiromeles torguatus Horsfield.

Remarks—AXlthough so highly modified externally this genus is
typically Molossine in its dental and skeletal characters. The skull,
in faet, is less specialized in form than that of Welossus, Platymops,
or Maolossops, and the only noticeable peculiarity of the teeth is the
reduced transverse diameter of the upper molars, This, however, is
not accompanied by any modification of the cusps. The upper in-
cisors are remarkably like those of Molossus, and the tragus resembles
that of the same genus. It 1s unlikely that this indicates any near
relationship, as MWolossus is one of the genera with incomplete pre-
maxillary, while in Cheivomeles the palatal branch is well developed,
so that two palatal foramina arve always formed.

Genus NYCTINOMUS Geolfroy.

1813, Npetinomusz Grorrroy, Deser. de I'Egypte, 11, . 114 (ewgpptioeys).,

1821, Nyetinoma Powpicn, Anal. Nat. Class, Mamm., p. 28

1821. Npctinonres Gray, London Medical Repository, XV, po 299, April 1,
1521,

1822, Npetinomin Fremixa, Philos. of Zoology, 11, p. 178,

1842, Mops Lesson, Nouv. Tabl. Régne Anin, p. 18 ( Mops indicus LESsoN =
Thysapes mops F. Cavier).

1578, Nypetinomus Doepsox, Catal. Chiropt. Brit. Muos., p. 420 (part).

102, Nyetinomops MiLLer, roc. Acad. Nat. Sei. Philadelphia, p. 393, Sep-
tember 12, 192 [ femorosacens) .,

Ty pe-species—Nyctinomus wqgyptiacus Geoffroy,

Geographic distribution—Warmer portions of both hemispheres,
north to sonthern Enrope and the southern United States, east to the
Philippines and Norfolk Island.

Number of forms.—About 40 species of Nyetinomus are now recog-
nized, 16 of which occur in Ameriea,

(havacters—Dental formula:

-2 - 1.-2-4567 .1-1 1-1 1-1 2-2 3-1
13(8).1.—9-4567 "'9—2 " ' 2=2 1 3=8_30 or 8.

R st

[,.'[}pvr incisors simple, well developed, about half as high as
canines, wide apart at base, strongly converging at tip, separated
from canine by space about equal to their ereatest diameter, shaft
narrowing both above and below slightly developed cingulum, its
apex blunt. Lower incisors equal, bifid, their crowns in contact with
each other and with canine., and usnally somewhat imbricated, the
cutting edge about on level with cingulum of canine: third incisor.
when present (N. taeniotis and the N, brasilicnsis group), less than
half the size of the others, its crown sea reely bifid; canines strong and
well developed, but not peculiar in form. the cingulum distinet, but
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not forming noticeable secondary cusps, except occasionally at pos-
terior base of lower tooth, First upper premolar (g *) minute hot
perfectly in tooth row and not specially crowded.  Second npper pre-
molar (pm*) not in contact with eanine, well developed, and with
large antero-internal cusp. Lower premolars normal in form and
size, the first not as high as second, but with the cross seetion nearly
as great.  Molars normal; m ' and m * with inner segment large, the
terete hypocone nnusually distinet; s ® with erown area more than
half as great as that of m* or m * and about equal to that of pm s
the metacone and three commissures well developed. Lower molars
with all the cusps normal in size and form, the three inner approxi-
mately equal in height. Skull (figs. 41-43) with rounded or some-

Fua, 41.=NYCTIROMUS BRARILIENSTS, Fia. 42 =NyiTixoMUs EUROPS. ADULT FE-
ParAxa, Brazin, Xo, 37873, x 2, SiALE. BRAZIL. PARATYPE, No 10015602, = Il

what flattened, moderately wide brain ease about one and one-third
times as long as rostrum, above level of whieh it is very slightly ele-
vated, and at least half as deep as wide; a distinet depression in
front of occipital region; sagittal erest scarcely indicated ; lachrymal
and supraorbital ridges low but evident; dorsal surface of rostrum
with faint longitudinal coneavity between orbits; zygoma slightly
expanded at middle.  Anterior palatal emargination about as large
as base of canine, wider posteriorly than between incisors: palate
slightly arched, but nearly flat antero-posteriorly; pterygoids paral-
lel; basisphenoid pits moderately developed or obsolete.  Ears large
and rounded, arising from same point on forehead. Laid forward
they extend distinetly beyond extremity of muzzle; anterior border
of ear conch with 6 to 8 horny excrescences: keel well developed :
tragus small, flattened, squarely truneate above:; antitragus variable
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in form, sometimes low and indistinet.  Muzzle pad well developed
and sharply outlined, its upper margin thickly set with horny points
like those on anterior margin of ear; a line of similar points extends
downward across middle of pad between nostrils.  Upper lip full and
wrinkled, rather thickly sprinkled, as are also the muzzle and chin,
with stiffened spoon-hairs, the extremities of which are very slightly
expanded. Feet as usual in the family.

Specics examined—All of the American forms (Nyetinomus and
“Nyetinomops "), also N. egyptiaeus Geoffroy, V. africanus Dobson,
N. anchieta Seabra, N. bocagei Seabra, N. brachypterus DPeters, N.
brunneus Seabra, N. cisturus Thomas, V. lobatus Thomas, N. lorie
Thomas N. meps (F. Cuvier),
g"llr. ]‘J(J]"ffffl‘"f"”-’f;ﬁ “1'-'.I"I.'. .‘IF.. ;ﬁ'l".f'—
sites Thomas, V. tragatus Dob-
S01.

Remarks.—The genus Nycti-
nomus 15 the most widely dis-
tributed group of Molossine
bats.  Its members also present
more variations in form than in
perhaps any other genus of the
entire order. So great are
these differences that it seems
probable that the genus must
be subdivided into several
groups of at least subgeneric
rank. Ior the present, how-
ever, I see no better course than
to unite all of the species with
2-9 upper premolars under the i .
name Nyctinomus. The Amer- Fo. ds—¥venxoumvs macromis, Jamaca. No
ican forms, as I have already ot e Rt
pointed out, fall naturally inte two groups, but the distinetions
between them become apparently worthless when the Old World spe-
cies are considered. Nyetinomus 15 rveadily distinguishable from
other genera of the family, though the superficial resemblance to
some species of Euwmops is occasionally deceptive, while that to
Chavephon and Mormopterus is even more striking, The technical
characters are, however, sufliciently distinet.

Genus MORMOPTERUS F*F.:Lm'ra.

1565, Wormapteras PETERS, Monatsher., k. prenss, Akad. Wissensch., Berlin,
e 258 (subgenus of Npclinomiis).

1875, Mormopterws Dopson, Catal. Chirvopt. Brit. Mus., p. 440 (=ubgenus of
Nyehinonis),

'y pe-species —N yetinomus jugelaris Peters,
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Greographic distribution—Southeastern Afriea, Madagasear, Bour-
bon, and Mauritius; also Tropical America (Peru and Cuba).

Number of forms—Eight forms are currently referred to this
Froup.

('havacters.—Dental formula :

-2 - 1.--4567 .1-1 1-1 1-1 1-1 3-3 :
12(8). 1. 94567 3=3 T a=0T=1:F"3 5 7l g =g =FRolZEk
Exeept in the constant absence of
the small upper premolar this genus
does not differ appreciably from Nye-
tinomus. The ears are usually smaller,
however, and are never joined across
forehead. The skull of Mormepterus
meinutus 15 shown in fig, 41

n""“f"'f';l"'ﬁ' e H R f'-."frl".‘!'l"l"i. — ,.],:" £ I"J‘II||'.|l f{"f'ﬂ'.‘l
acetabulosus  (Demarest), M. alli-
venfer (Dobson), M. jugularis
(Peters), M. Falinowskii (Thomas),
and M. minutus (Miller).

Lemarks.—The constant absence of
the small upper premolar and the
Fie. f.—Mormorterts smiservs. Apvet  wenerally smaller size of the ears as
MALE., TRixipDAD, Cura, No 4915, AMER, c + i

compared with those of Nyetinomus

Mg, Nat, HisT, = 21,
=EEIn ]I'IIIHJII'lEllII t"iimlgli l‘llill'all'ti‘l",‘-i 10

warrant the recognition of this genus,  In the two known American
species there are only 2-2 lower incisor teeth.

Genus PLATYMOPS Thomas.

100H5. Platpriops Toosas, Ao and Mag, Nat, Hist., Tth ser., XVIL, p. 499,
May, 11HM
Ty pe-species—Platymops macmilloni Thomas,
(reagraphic distribution—Northeast AMrieca (between Adis Ababa
and Lake Rudolf).
Number of forms.—The type is the only species known.
Characters.—Dental formula :
i it —_'.'.".—__—]—_.")_I_E_T -1-1 1-1 -2 :-:—5'5::_:”
12—, -1.-2-4567T 2-2 1-1 2-9 3-1
Upper incizsors bifid, more than half as high as canines, wider apart
at base than at tip, separated from ecanines and from each other by
space about equal to their greatest diameter; crown about half as
long as high, its breadth at base shightly less than length; posterior
surface of crown rather strongly concave; outer lobe slightly more
than half as large as inner, its tip diverging a little outward., Lower
ineisors subequal, imbricated, forming a continunous, slightly convex

-~
-
=
b =1
-
—
B
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-
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row between eanines: crowns deeply and unequally bifid, the outer
lobe less than half as large as inner; height about equal to that of
jarge cingulum of canine: no indication of backward prolongation
of crowns.  Canines relatively low and weak, the height of the upper
teeth distinetly less than the distance between their bases, the diameter
of the shaft in both maxillary :un] mandibular teeth much less rela-
tively to that of crown than in Nyetinomus; anterior surface with
longitudinal groove well LI!\.I.‘[I'II"II"I]. especially in upper teeth, and
anterior cutting edge unusually prominent; cingulum well developed,
forming a distinet posterior ensp above, and anterior and posterior
cusp below.  Anterior upper premolar (pm®) a minute (sometimes
deciduons) spicule considerably smaller than eingulum of canine.
Posterior upper premolar (pm *) essentially as in Nyetinomus, but
main cusp smaller and lower, and postero-internal heel more devel-
oped : antero-internal ensp well developed but small.  Lower pre-
molars proportioned as in Nyetinomus but resembling the eanine in
the much redueed diameter of the cusp as compared with the erown.
This is especially noticeable when teeth are viewed from above, the
periphery of the crowns appearing like an enormously developed ein-
oulum.  Molars essentially normal, but differing from those of Vye-
finomus in several important particulars.  In all of the upper teeth
the protocone is unusually narvow and ridge-like, leaving a very wide
concave area between bases of cusps: hypocone barely indieated by a
slight angularity of posterior commissure of protocone; m ® with
crown area fully three-fourths that of # ' and much more than that
of pm*, the metacone and third commissure well developed.  Lower
molars peculiar in the very narrow triangles and =trongly incurved
main cusps.  As in the upper teeth, the coneavities of the crowns are
unusually large as compared with the diameter of the eusps. Proto-
conid of w , and m , with a distinet ineipient Hl-(rnmf:u'_v cusp on outer
=ide slightly above middle,  Inner cusps as in Nyetinomus, the ento-
conid of m , equally well developed.  skull broad and muech flattened,
in general appearance not unlike that of 7'ylonyeteris, the dorsal pro-
file straight from narves to lambda ; depth of brainease about one-third
ereatest breadth, its length about one and one-third times that of ros-
irum ; depth of rostrum in lachrymal region slightly less than one-half
lachrymal hreadth and about one-half length of rostrum.  Lachrymal
ridges promment, giving the rostrum a peculiar 111:1Ilullulushupud‘ ont-
line. Antorbital foramen large, opening conspicuonsly forward. Palate
broad, slightly arched, both laterally and longitudinally, the anterior
emargination about (wice as long as wide, extending back to middle
of eanine, H:v-:in:pht'lu}iil ||il~1' b e Iy indicated. T Ipnqr{}uln-, |;:|'|-“|lp|
Andital bullwe about as in Nyetinomus, bt slightly more emarginate
on inner side. Zyvgoma weak, not expanded at middle. Mandible
with coronoid process slender, high, and strongly curved backward,
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its form more resembling that seen in Erinacens (except for the
general outward deflection) than that characteristic of most bats,
The angular process is also unusually slender, and is flattened ver-
tically instead of horizontally. External characters in general not
unlike those of Nyetinomus, but head very noticeably flattened ;
ears slender, wide apart at anterior base, their anterior margin with-
out horny excrescences, the antitragus very obscurely marked off,

e

the keel obsolete, the tragus well developed, not peculiar; lips slightly

Fig. 4h=EuMors cALIFORNICUS, Toosox, ARIZoNA, No, 88461, = 2

expanded and obseurely wrinkled, thickly set throughout, though
especially above, with very short, stiff modified hairs; nostril pad
obsolete ; dorsal surface of forearm and of third metacarpal thickly
sprinkled with minute warty excrescences, a few of which are also
present on thumb.

Species evamined. —Platymops macmillani Thomas.

Remarks—Though not distantly related to Vyetinomus this genus
is- readily distinguishable by the flattened head, the ronghened fore-
arm, and the peculiarities of the skull and teeth.
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Genus EUMOPS Miller.

15878, Promopz Donsox, Catal. Chiropt. Brit. Muos,, p. 414 (part). Subgenus
of Walossus, Not Promops Gerviis, )

10H 0D, f",l'rnnr”u Micier., Ann. and Mag. Nat Hist.,, Tth ser., YI, p. 471,
November, 1900 ( genns ).,

1906. Kumops MiLner. I'roe. Biol. Soc. Washington, XIX, p. 55 June 4,

[RL LTS

?‘.-f_li"ﬂ‘{'ﬂ-‘flll'lf'l";-l""-\',—-,_h"”‘ﬁr”‘-'fn‘f‘“.i I"'rl'flrﬂllffjﬂ'"ﬂ n:l'"l'.fJ\' }ll l'l‘l'i HENT

(reographic distribution—Warmer parts of America, north to the
southwestern United States:; Greater Antilles,

Number of forms—Ten species of Ewmops are now recognized.

' haracters—Dental formula :

- _—— E " B _1 r'l.j\
iis emengy =y (1= A0 0=y Y ash, I g og=dlior 38,

Upper inecisors large,
the slender shafts about
one-half as high as that
of eanine, projecting for-
ward and in  contact
with each other except
at  shightly  diverging
tips, the bases expanded
posteriorly and almost
or quite in contact with
canines.  Lower ineisors
subequal, bifid, much ex-
ceeded n height by ein-
gulum of ecanines, be-
neath  which they are
crowded in a  nearly
semiciveular row,  (Ca-
nines large and strong
but not peculiar in form,
the upper with shallow
longitudinal groove on

: anterior face and dis-
F16. 46,—EUMOFS ABRASUS. ADULT MALE, SURINAM. No. 57456, tinetly fattened or con-

a4
=i

. cave on inner side, the
lower with their bases almost in contact (less closely approxi-
mated in the smaller species).  First upper premolar (g ®) small,
but usually well formed and not deciduons (though absent in only
known specimen of . manrus) either crowded between canine and
second premolar (pm *) or forced outward from the tooth row when
the two large teeth are in contact; posterior premolar normal, iis

25788—No, 57T—07 ar 17
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crown area more than half that of first molar, its antero-internal
cusp well developed.  Lower premolars not peculiar, the bases of the
crowns about as long as broad, the shaft of the anterior not as high
as that of posterior, but with about the same area in cross section,
Molars normal; w ' and m * with the inner section somewhat reduced
but with distinet hypocones: w * with or without distinet metacone
and third commissure; lower molars with the cusps in the usual posi-
tion, but entoconid frequently reduced or obsoleseent in m .. Skull
(figs. 45—47) strongly built, though rather slender and with sagittal
crest absent or slightly indicated, the rostrum well developed. always
more than half as long as brain case, the entire dorsal profile from
nares to occiput nearly straight, or at
least with no strongly contrasting ele-
vations and depressions: interorbital
region and rostrum subterete, in most
of the species distinetly hour-glass
shaped : a slight lachrymal ridge: pal-
ate slightly arched. with or without a
small median anterior foramen, the
premaxillaries without trace of pala-
tal branches: pterygoids parallel;
basisphenoid pits present.well defined.
External form slender, much as in
Nyetinomus. Ears very large, rounded
or squarish in outline, joined across
forehead, extending shightly bevond
nostril when laid forward, the ante-
rior margin without horny processes;
Fio. 47.—PBrsors xaxts. Tree. Appre  Mtitragus distinet but not thickened ;
MaLk Bocava, Cmmieus, Paxana.  keel greatly developed, flattened and
i b R b B expanded at edge: tragus small, flat,
its upper edge squarish or rounded: lips full and expanded. though
not conspicuously wrinkled. Muzzle pad well developed, deeply
emarginate above, its upper edge and median ridge with minute horny
processes and small spoon hairs.  Wings, feet, tail, and membranes
not peculiar.
Species examined —Ewmops abrasus (Temminck), £. bonariensis
( Peters), K. californicus (Merriam), E. glaveinus (Wagner), FE.
maurus (Thomas), E. milleri (J. A. Allen), £. nanus (Miller), £.
orthotis (H. Allen), /. perotis (Wied), and £. trumbuili (Thomas).
Remarks—The members of this genus are easily recognizable by
their Nvetinomine general form combined with the merely arched

palate and the strongly projecting upper incisors completely filling
space hetween canines. The small upper premolar is usually present
and well formed.
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Genus PROMOPS Gervais.

1855, Promops Gervaig Bxpél. du Comte de Castelnan, Zool. Mamm., p. 58,
1878, Promops Dossox, Catal. Chiropt. Brit. Mus., p. OT (part). Subgenus
of Malossus, :

Tlﬁf‘r.-f’-x‘f.it'-“;;'x.-—f’.r'-rimnju.k‘ RIS “l'l“l.':li:- '.|.|Irr.!|"'-rfx-\'f.r-'€ :m;,-,-.l.rhr;; -"""ill,\i.

(feoqra phic distribution—Warmer parts of America, north to
sonthern Mexico, ; )

Number of forms—This genus as now restricted contains only the
type species and Promops fosteri (Thomas). L
" Oharacters—Dentition as in Ewmops, except that the upper inei-
sors are not as high (barely
one-half height of canine), the
anterior upper premolar is re-
duced to a mere structureless,
often deciduouns, spicule, the
lower premolars arve greatly
crowded, their width notice-
ably exceeding their length,
and the npper molars lack all
distinet trace of hypocones.
Skull (fig. 48) differing con-
spicuously from that of £u-
mops in its general shorter,
broader. and more rounded
ontline, the presence of a high
sagittal crest extending for-
ward almost to level of lach-
rvmal region, the very marked
<hortening and deepening of
the rostrum (horizontal dis-
tance from orbit to nares

H'éll‘t't'h" |1'=Ilf lll']l”] “H"I[Iﬁ'h FiG. 48.—PRoMOrs FOSTERI, ADULT FEMALE. VILLA
i3 = Rica. PagacUay. No. 106677, = 2L,

lachrymal region), the shightly
emarginate audital bulle (as in Wolossus and Eumops), and the
Lighly domed palate (antero-posterior concavity nearly as great as
lateral). External form heavier and more robust than in fumops.
Ears short, rounded, arising from same point on forehead, extending
barely to nostril when laid forward: keel low and rounded: anti-
tragus very distinet, constricted at base, its substance noticeably
thickened posteriorly: tragus minute, very slender though distinetly
Hattened. Muzzle pad very small but rather distinetly outlined,
though without median I‘i:t;fv or horny processes; i keel-like 1‘i:d"'.!_'i‘
from immediately behind muzzle to point of origin of ears. Lips
slightly expanded, scarcely wrinkled: spoon hairs small, forming a
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dense brush below nostrils. Wings, feet, tail, and membranes not
peculiar, - :

Species  examined —romops nasutus  (Spix) and P, fosteri
( Thomas).

Remarks—This genus is In many respects intermediate between
Fumops and Wolossus, though nearer the latter. It 15 at once recog-
nizable by the distinetly flattened tragus, the highly domed palate,
the presence of the rudimen-
tary small upper premolar,
and of a second lower in-
Cls0r,

Genus MOLOSSUS
“Geoflroy.

180, Medosgns GEOFFRO Y,
Ann. Mus, ('Hist. Nat.,
Paris, VI, i 158 (rufus).

1811, Dymopes 1LLicER, Prodr.
syst, Mamm, et Aviom,
p. 122 (substitute for
MWelngzus),

1878, Molozsnx Dopsox, Ca-
tal. Chiropt. Brit. Mus.,
. ¥ (parth.

?.Iu'jrn*—xfﬁ*r'Jllr'.'w.- _Waolossius ru-
fus Geottroy.

(Feographic distribution.—
Warmer parts of America,
north to central Mexico and
Cuba.

Number rrl.Fl f-r-l.r*.ﬂi-‘f.—"‘...-;
now restricted the genus Mo-

Fra., 40.—MoLossvs pupvs. Sarpeay, Pamacvay., No. Tocens contains A, j.”f,m. .
11488h. L

pliseu s, and the nummerous

local forms of these species.  The /. tieminensis of Lataste may also
be a member of the same group.
¢ haracters—Dental formula:

— S - — 4B 1= | | 1 -1 a=23
2 - L + __' : i ¢ ] i y JHis « b e =08
l—= 1. =2=4546¢ 1 | 1 -1 - = é

Except for the absence of pm ® and 7, the teeth resemble those of
Promops. The form of the upper incisor is, however, very charae-
teristic. somewhat resembling that of €heiromeles, the shafts searcely
projecting forward. and so reduced that their height is not equal !_n
ihe width of the crown through the broad posterior heel. As in
Promops, the upper molars usually show little or no 1Iii.-:tlilh'tl trace
of hypocones, the large protocone occupying the entire inner side of
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the tooth: a low though distinet hypocone is, however, occasionally
present. Skull (fig. 49) essentially like that of Promoeps, but sagit-
tal crest even more conspicuously developed, and palate merely
arched—that is, the antero-posterior concavity is much less than the
lateral coneavity., Asin Promops and Ewmops, the audital bulle are
mitch better developed than is usual in the family (the inner margin
not emarginate). and the basisphenoid pits are distinet.  External
form thick and heavy. Ear as in Pramops, except that the antitragns
i= even more constricted at base, suborbicular in outline, and more
noticeably thickened: tragus minute, subterete.  Muzzle and other
external characters as in Promops.

Species examined.—MWolossus crassicaudatus  (Geotfroy), M. cur-
rentivm Thomas, M. wigricans Miller, M. obsewius Geoffroy, M. pre-
tiosus Miller, M. pygmens Miller, M. rufus Geotfroy, M. tropido-
rhynchus Gray.

Remarks~—The genus Molossus 15 characterized by its short but
high and rounded skull with greatly developed, knife-like sagittal
crest, arched palate, short upper inecisors, and 1-1 Jower incisors,
txternally the only tangible character by which it ean be distin-
guished from Promops is the very minute, subterete tragus, unique in
the group.
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MaxiLLary TEETH OF RHINDLOPHUE, PACHYCTUS, YAMPYRUS, AND HARPIOCEPHALUS,

FOR [XPLARATION OF PLATE SEE FAGE XIIL
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ManDieuLAR TEETH OF RHINOLOPHUS, PacHyoTus, V

Fok EXPLAKATEIN OF PLATE SEE FAGE XI.
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MaxiLLaRY TEETH OF MICRONYCTERIS, GLOSSOPHAGA, STURNIRA, AND PHYLLONYCTERIS.

FoR ExPLANATION OF PLATE SEE PAGE X1,
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MamoisuLar TEETH oF MICRONYCTERIS, GLOSSOPHAGA, STURNIRA, AND PHYLLONYCTERIS,

FOR EXPLANATION OF PLATE SEC race XIIL.
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TEETH OF ARTIREUS.

Fiok EXPLAKATION OF PLATE SEE PaGE X
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MaxiLLary TEETH OF LURODERMA, CENTURIO, AND BRACHYPHYLLA.

FoR EXPLANATION OF FLATE SEE PAGE XIV,
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MaxiLLARY TEETH OF PTEROPUS, NYCTYMENE, MIADIUS, AND MELONYCTERIS.

FOR EXPLARATION OF PLATE SEE pAGE XIV.
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ManpiBULAR TEETH OF PTEROFUS, NYCTYMENE, MNiapius, AND MELONYCTERIS.

Folt EXPLAMATION OF PLATE SEE PAGE XV,
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MaxILLARY TEETH OF HEMIDERMA, EROPHYLLA, AND DESMODUS,

Fivt EXPLARATION OF PLATE SEL PAGE XIV.
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FoR EXPLANATION OF PLATE SEE PAGE XIV.
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SHOULDER GIRDLE aND PELVIS OF RHINOPOMA.

FOR EXPFLANATION OF PLATE SEE FaGE X1V,






U. 5. NATIONAL MUSEUM BULLETIN NO. 5T PL. XII

fa mm—

. — o

SHOULDER GIRDLE, PELVIS, aND LEG BoONES oF DICLIDURUS.

For EXPLAKATION OF PLATE SEE PacE XV.
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SHOULDER GIRDLE, PELVES, AND LEG BONES OF NOGTILIO.

Fexit EXPLANATION OF FLATE SEE FAGE X,
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SHOULDER GIRDLE, PELVIS, AND LEG BONES OF MOLOSSUS.

Fom ExFLANATION OF FLATE SEE PaceE XV.
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