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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 collections
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 groups, faunas and floras, contributions to anthropology,
reports of expeditions, etc. They are usually 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 collections 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 scientific establishments, and in view of the impor-
tance of the more prompt dissemination of new facts a limited edition
of each paper is printed in pamphlet form in advance.

Ciarres D. Warcorr,
Secretary of the Smithsowian Institution.
WasHinaroN, U. S, A., June 15, 1907,

.

111

106191



Digitized by GOOSI@



PREFACE.

This classification 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 prac-
tically all the known genera of Chiroptera have passed through my
handss To the authorities of these institutions I take pleasure in
acknowledging my indebtedness. I am also under special obligations
to Mr. Oldfield Thomas for the unique facilities that I have enjoyed
for working in the British Museum, and to Mr. Knud Andersen for
his unfailing kindness in verifving special characters in the specimens
in London. Finally, to my assistant, Dr. Marcus 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. McConnell; those in Plates XI to
XIV are also by Doctor McConnell. The wash drawings of the
teeth, forming Plates I to X, were made under my supervision by the
late Mr. F. van Iterson. They should be regarded as semidiagram-
matic.

Owing to the fragmentary condition of the remains by which they
are known, it has not seemed expedient to attempt to introduce the
extinct genera in a system based on characters which the fossils have
for the most part lost. Tt 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’
Union, pending the final adoption of an international code.

Gerrrr S, MiLLer, Jr.

a Cormura, Stenoderma. and Amorphochilus are the only genera among the 173
here recognized that I have not seen.
v
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THE FAMILIES AND GENERA OF BATS.

By GEerriT S. MILLER, Jr.,
Asgigtant Curator, Division of Mammals, U. S. National Museum.

INTRODUCTION.

In 1758, Linneeus 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 years, 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 flying lemur. To each group he definitely applied
the name “ Familic.” The real foundation for the current classifi-
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-
tivora and Insectivorw, the former containing the families Pteropide
and Cephalotidwe, the latter the Noctilionide and Vespertilionide.
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 in 1875, and since 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 increase in our
knowledge of the Chiroptera since 1821 has been, however, very great.
As we have seen, Linnwus recognized only one genus of bats; Gray
placed the number comprised in his four families at about 1+ 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 described 401
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species, 80 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 1s to be expected as the characters on which distinc-
tions are based come to be better understood. It 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 classification of
bats. The list, though incomplete, gives a sufficiently clear idea of
the course that this work has followed.

1758. Linneeus, Systema Natura, I, 10th ed. Vespertilio, the only
genus of bats recognized, appears as the fourth genus of Primates
(p. 31.) The other genera are Howmo, Simia, 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 Ferwx; the others are Hystriw, Lepus, Cavia, Castor,
Mus, Sciurus, Erinaceus, Sorex, Phoca, Lutra, Hywna, Felis, Canis,
Cercopithecus, and Lemur. The orders recognized are: Bruta, Ferz,
Pecora, Bellua, and Cetacea.

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

Tribus XI1I. Mammalia.
Gens I. Cetacea.
Gens TT. Quadrupedia.
Divisio I. Aquatilia.
Divisio IL. Terrestria.
Ordo I. Ungulata.
Ordo II. Unguiculata.

a See especially the papers (Proc. Zool. Soc. London, 1905, 11, pp. 75-145,
October 17, 1905, and Ann. Mag., Nat. ITist.,, Tth ser., X VI. pp. 648-662, 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
recognized, Pteropus and Vespertilio, both placed in the Linnzan
order Primates.

1779. Blumenbach, Handbuch der \Iaturges(huhte The Mammalia
are divided into 12 orders: I, Inermis; II, Pitheci; ITI, Bradypoda;
1V, Sclerodermata; V, Chiroptera; VI, Glires; VII, Fere; VIII,
Solidungua; IX, Bisulca; X, Belluz; XI, Palmata, and XII, Cet-
acea (pp. 57-59). Vespertilio, with 5 species, is the only genus of
bats.

1800. 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, Quadr umanes,
and Chiroptéres. Six genera of bats are recognized.

1808. Tiedemann, Zoologie. The bats form the * X Ordnung, Vigel-
artige Siiugthiere, Fliegende Siugthiere, Chiroptera (Chiropteres,
Alipédes.)” There are 7 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:

IIT Ordnung, Vogelsuke—Klauer.

A. Haltklauer.
1S. Finkenklauer—Flere; Fledermiuse.
2 S. Rabenklauver—Tatzer.; Spitzm., Igel.
3 S. Spechtenklauer—Kraller: Zahnerlose, Ameisenbi-

ren, Gurtelth., Schnabelth.

B. Reissklauer.
4 S. Aukenklauer—Robben.
5 S. Retherklauer—Ilke; Marder.
6 S. Hiihnerklauer—Kaoter; Hunde, Katzen.
7 S. Trappenklauer—Biiren.

1817. Cuvier, @., Le Régne Animal, I. In this work the ¢ Cheirop-
téres ” form the first family of ** Carnassiers.” They are all placed
in the genus Vespertilio, but this is divided into two main groups, the
Rousettes (Pteropus) and the true bats.” Among the latter, 12 sub-
divisions or subgenera are recognized. Essentially the same plan is
followed in the second edition, published in 1829.

1820. Desmarest, Mammalogie. The classification is the same as
that of Cuvier:

Ord. Carnassiers.
Premiére Famille, Cheiroptérves.
Premieére Tribu, Galéopitheéques.
Seconde Tribu, Chauve-souris.

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

as 16 genera, while no less than 95 species are described.
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1820. Geldfuss, Handbuch der Zoologie. The arrangement of the
bats is as follows:
13t¢ Ord., Chiroptera.

1 Familie, Noctiliones (Zaphozons, Dysopes, Noctilio, N ycti-
nomous, Myopterus, Plecotus, Vespertilio, Stenoderma.)

2 Familie, Harpyiwe (Harpyla, Pteropus).

3 Familie, Phyllostomata (Megaderma, Rhinolophus, Rhino-
poma, Nycteris, Phyllostoma).

4 Familie, Galeopitheci.

1801 Gray, On the natural arrangement of Vertebrose Animals,
London Medical Repository, XV, pp. 296-310, April 1, 1821. In
this little known work, Gray subdivided the vertebrates as follows:

Sub-kingdom 1. Vertebrosa.
Class I. Bimanes.
Order I. Primates.
Class II. Quadrumanes.
Order I. Platyonychea.
Order II. Gampstonyche.
Order III. Heteronyche.
Class II1. Cheiroptera.
Order I. Fructivora.
Family I. Pteropide (Pteropus, Rouscttus).
Family II. Cephalotidee (Cephalotes).
Order I1. Insectivorw.
Family I. Noctilionidie (Molosses, Nyctinomes,
Stenodermes, Noctilio, Vampyre, Phyllostoma).
Family II. Vespertilionide (Mcgadermes, Rhyno-
lophus, Nycterus, Rhynopoma, T haphosores, Ves-
pertilio, Plecotus, Barbastella).
Class IV. Quadrupedes.
Subelass I. Unguiculata.
Order I Pterophore.
Order II.  Plantigrade.
Order II1. Digitigrade.
Order IV.  Amphibiw.
Order V., Rosores.
Order VI.  Tardigradee.
Order VII. Oligodonta.
Order VIII. Edentuli.
Order IX.  Proboscidia,
Order X. Tesserachenze.
Order XI.  Trichena.
Order XII. Monochena,
Order XITI. Hydrophore.
Order XIV. Ruminantes,
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1821. Gray—Continued.
Sub-kingdom I. Vertebrosa—Continued.
Class V. Pedimanes.
Order I. Ferwo.
Order II. Brute.
Order III. Glires.
Order IV. Rosores.
Class VI. Cetacez.
Order I. Herbivore.
Order II. Carnivore.

1823, 8pix, Simiarum et Vespertilionum Brasiliensium Species
Nove. Though dealing especially with the bats of Brazil the author
proposed a general classification that influenced many subsequent
writers. It was as follows:

Fam. I. Anistiophori.
Genus I. Noctilio.
I1. Molossus.
ITL. Thyroptera.
IV. Proboscidea.
V. Vespertilio.
Fam. IT. Istiophori.
Genus VI. Vampyrus.
VII. Phyllostoma.
VIII. Glossophaga.
IX. Diphylla.

1827, Lesson, Manuel de Mammalogie. The flying 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.

1829. Fischer, Synopsis Mammalium. The bats are placed as the
second order, Chiroptera, without subdivision into secondary groups.

1831. Bonaparte, Saggio di una Distribuzione metodica deghi Ani-
mali Vertebrati. The bats form the second order, Chiroptera. They
are all placed in the single family * Vespertiliones (Vespertilio-
nide),” but this group is subdivided into five sections or subfamilies.

Ord. 2. Chiroptera.
Fam. 4. Vespertiliones (Vespertilionidee).
Noctilionina (Cheironceles Dysopes, Thyropte-
rus Stenoderma, "Myopteris, Aéllo Tapho-
zous (“Tuphagous™) Noctilio, C'wlano).
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1831. Bonaparte—Continued.
Ord. 2. Chiroptera—Continued.
Fam. 4. Vespertiliones ( Vespertilionida) —Continued.

Vespertilionina (roboscidea, Diclidurus, Tes-
pertilioy Furia, Plecotus, Barbastellus).

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

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

Rhinolophina (Riinolophus Phyllorrhina).

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

Pteropodide.
Pteropodina.

Vespertilionidee.
Noctilionina.
Vespertilionina.
Rhionolophina.
Rhinopomina.

Vampiride,
Vampirina.

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

Family Vespertilionidee,

A. Istiophori.
Tribe I.  PhyHostomina.
Tribe IT. Rhinolophina.

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

1840. Wagner, Schreber's Siiugthiere.  (Supplement, I.)  The fly-

ing lemurs are again associated with the bats.
Ord. Volitantia.
I. Unterord. Dermoptera.
I1. Unterord. Chiroptera.
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1840. Wagner—Continued. -
Ord. Volitantia—Continued.
I1. Unterord. Chiroptera—Continued.

I. Fam. Frugivora.

II. Fam. Istiophora.
I. Sippe. Desmodina.
I1. Sippe. Phyllostomata.

II1. Fam. Gymnorhina.
I. Sippe. Brachyura.
I1. Sippe. Gymnura.
IT1. Sippe. Vespertilionina.

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

L. Classe. Mammiféres.
I. Sous-Classe Mammiféres Normaux.
I. Ordre Mastomonadelphie.
I. Tribu Bimana.
II. Tribu Quadrumana.
III. Tribu Chiroptera.
VI. Famille Pteropusidee.
VII. Famille Noctilioninez.
VIII. Famille Vespertiliones.
IX. Famille Phyllostominez.
X.  Famille Rhinolophines.

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

1855. Gervais, Documents Zoologiques pour servir a la Monoorraphle
des Chéiroptéres Sud-Américains. Animaux Nouveaux ou Rares re-
ceuillis dans I’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.

Chéiroptéres Phyllostomidés.
Tribu Desmodina.
Tribu Stenodermina.
Tribu Glossophagina.
Tribu Vampyrina.
Chéiroptéres Vespertilionidés.
Tribu Noctilionina.
Tribu Molossina.
Tribu Emballonurina.
Tribu Nyecticeina.
Tribu Vespertilionina.
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1865, Peters, Vorlage von Abbildungen zu einer Monographie der
Chiropteren, und ﬁberqlcht der von ihm befolgten syvstematischen
Ordnung der hicher gehirigen Gattungen. (\Ionatsl)er k. preuss.
Akad. Wissensch., Berlin, 1865, pp. 256-258.) The following groups
are recognized :

1. Fam. Pteropi with 10 genera.
I1. Fam. Megadermata with 4 genera.
ITI. Fam. Rhinolophi with 3 genera.
IV. Fam. Phyllostomata.
I. Subfam. Vampyri with 5 genera.
IT. Subfam. Glossophage with 5 genera.
ITI. Subfam. Stenodermata wfth 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 Noc-
tilionide. (Ann. and Mag. Nat. Hist., 3d ser., XVII, pp. 89-93.)
II. A revision of the genera of Pteropine Bats (Pteropide) and
descriptions of some apparently undescribed species. (Proe. Zool.
Soc. London, 1866, pp. 62-67.) III. A revision of the genera of
Rhinolophide, or Horseshoe Bats. (Proc. Zool. Soc. London, 1866,
pp- 81-83.) IV. Revision of the genera of Phyllostomida, or Leaf-
nosed Bats.  (Proc. Zool. Soc. London, 1866, pp. 111-118.) In these
four papers Grav again revised his classification of the bats. He
recognized 5 families and 37 subfamilies or “tribes,” but no larger
aroups.

Family Pteropide.
Pteropina, 2 genera.
Macroglossina, 4 genera.
Cephalotina, 1 genus.
Harpyiana, 1 genus.
Cvnopterina, 2 genera.
Epomophorina. 3 genera.

Family Rhinolophida.
Rhinolophina, 3 genera.
Rhinonyeterina, 1 genus.
[PhyHorhinina], 8 genera.
Rhinopomina, 1 genus.
Megadermina, 2 genera.
Nvecterina, 3 genera.

IFamily Phylostomidie.
Lonchorhinina, 1 genus.
Macrophyllina, 1 genus.



THE FAMILIES AND GENERA OF BATS. 9

1866. Gray—Continued.

Family Phyllostomidee—Continued.
Vampyrina, 6 genera.
Phyllostomina, 8 genera.
Trachyopina, 1 genus.
Brachyphyllina, 1 genus.
Glossophagina, 3 genera.
Stenodermina, 8 genera.
Desmodina, 2 genera.
Centurionina, 2 genera.

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

? Nycticellina, 1 genus.

Plecotina, 2 genera.

Nyctophilina, 1 genus.

Nyectericina, 2 genera. Afterwards removed to the Rhino-
lophidee.

Furipterina, 1 genus.

Emballonurina, 7 genera.

Diclidurina, 1 genus.

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

? Spectrellina, 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.
Family Desmodidze.
Family Phyllostomidzr.
Family Mormopid:e.
Family Rhinolophid:e.
Family Megadermidze.

a. Vampyrinze.

b. Glossophagin:.,

c¢. Stenoderminea.
Family Vespertilionide.

a. Vespertilioninzw.

b. Nycticejinze.
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1872. @ill—Continued.
Order Chiroptera—Cornitinued.
Suborder Animalivora—Continued.
Family Molosside.
Family Noctilionid:e.
a. Noctilioninz.
b. Emballonurinee.
c. Furiine,
Suborder Frugivora.
Family Pteropodidee.

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 in minor details, during the past thirty years.

Order Chiroptera.
Suborder I. Megachiroptera.
Family I. Pteropid:e.
Group 1. Pteropi, 6 genera.
Group II. Macroglossi, 3 genera.
Suborder II. Microchiroptera.
Family II. Rhinolophidz.
Subfamily I. Rhinolophine, 1 genus.
Subfamily II. Phyllorhinine, 4 genera.
Family ITI. Nycteride. '
Subfamily I. Megadermine, 1 genus.
Subfamily IT. Nycteringe, 1 genus.
Family IV. Vesgpertilionidee.
Group I. Plecoti, T genera.
Group II. Vespertiliones, 8 genera.
Group ITI. Miniopteri, 3 genera.
Family V. Emballonuridz.
Subfamily I. Emballonurine.
Group L. Enmballonura, 4 genera.
Group IL. Taphozoi, 3 genera.
Group ITT. Rhinopoma, 1 genus.
Group IV. Noctiliones, 1 genus.
Subfamily TI. Molossinew,
Group V. Molossi, 4 genera.
Group VI. Mystacinw, 1 genus.
Family VI. Phyllostomidze.
Subfamily I. Lobostominze,
Gronp I. Mormopes, 3 genera.
Subfamily TI. Phyllostominze,
Group IT. Vampyri, 10 genera.
Group ITI. Glossophagie, 6 genera.
Group IV, Stenodermata, 10 genera.
Group V. Desmodontes, 2 genera,
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1886. @ill, Standard Natural History, V, pp. 159-177
Suborder Frugivora.
Family Pteropodidee.
Suborder Animalivora.
- Family Rhinolophidee.
' Subfamily Rhinolophinee.
Subfamily Phyllorhining.

Family Megadermidee.
Subfamily Megaderminge.
Subfamily Nyecterinz.

Family Vespertilionidze.

Group Plecoti.
Group Vespertiliones.
Group Miniopteri.

Family Emballonuridee.
Group Furie.

Group Emballonuree.
Group Dicliduri.
Group Rhinopomata.

Family Molosside.

Family Noctilionidee.

Family Phyllostomidee.
Subfamily Phyllostomines.
Subfamily Glossophagines.
Subfamily Stenodermines.

Family Mormopid:e.

Family Desmodontidze.

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

Pteropodide.
Pteropodes.
Macroglossi.

Rhinolophidee.
Megadermatini.

Nyecterides.
Megadermata.

Rhinolophini.

Phyllorhinze.
Rhinolophi.

Phyllostomatidze.

Phyllostomatini.
Phyllostomata.
Glossophagze.
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1892. Winge—Continued.
Phyllostomatidee—Continued.
Phylostomatini—Continued.
Stenodermata.
Desmodontes.
Mormopini.
Emballonuridze.
Rhinopomatini.
Emballonurini.
Emballonurz.
Taphozoi.
Vespertilionidze.
Natalini.
Vespertilionini.
Molossini.

1904. Weber, Die Siugethiere. By a combination of Winge’s results
with those of earlier writers the following scheme is produced (pp.
100-401) :

Megachiroptera.
Pteropodida.
Pteropodinee.
Macroglossine.
Microchiroptera.
Rhinolophida.
Megadermatine.
Rhinolophinz.
Phyllostomatide.
Lobostominz.
Phyllostominze.
Desmodontine.
Emballonuride.
Rhinopomatine.
Emballonurinze.
Vespertilionide.

Natalina.
Vespertilionine.
Molossinze.

ANATOMY.

Though a general study of Chiropterine anatomy is still much
needed, it is not my purpose in the present paper to undertake this
work. Certain special parts, as the wing, shoulder girdle, sternum,
and the cusps of the teeth, which have not hitherto been adequately
described, but which appear to be of particular taxonomic impor-
tance, will, however, be treated in some detail.
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WinNG.

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 joints have also undergone considerable
changes. The humerus, though in general without special modifica-
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 Pteropide. Shaft slender, mostly subterete,
though somewhat flattened distally, varving in form from distinctly
sigmoid in the lower groups to nearly straight in the higher, its
deltoid crest always present, low and broad in the Megachiroptera,
high and flangelike in the Microchiroptera. Except for this crest
the shaft is never marked by distinct ridges, though 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 cases almost wholly
beyond 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 functionless. 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 Microchiroptera this fusion with radius is invariable, though
the point at which it takes place is not always the same.  Occasion-
ally the proximal extremity also is anchylosed.  Olecranon scarcely
extending beyond radius and forming no definite part of joint, suc-
ceeded by a sesamoid ossicle nearly equaling it in size.
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Among recent mammals the nearest approach to the conditions just
described is found in the Colugide. Here the trochiter and trochin,
though less developed than in the Pteropide, strongly suggests the
form characteristic of the bats as compared with’ their much more
rudimentary condition in 7upaia. Of the two processes the trochin
is distinctly the larger, and it is obvious at a glance that the distal
extremity of the humerus in Cynocephalus more neariy resembles
that of Pteropus than it does that of Zupaia or than that of Pteropus
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 Cynocephalus and Pteropus,
while in both 7wpaia 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 Colugide
both supracondylar foramen and supratrochlear perforation are
present and the supinator ridge is well developed, characters all of
which are in 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 suggestion 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 is 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 Pteropus, though very greatly reduced as
compared with 7Twpaia, and the small, abruptly curved olecranon
forms a definite part of the joint, its extremity fitting into the supra-
trochlear perforation.

It seems, therefore, that without touching 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
group are intermediate in structure between those of Insectivores and
Bats, but distinetly nearer the latter, and that in this respect at least
("ynocephalis represents a stage that was passed through by the near
ancestors of Pteropus.

In 1892, Winge« first called attention to the striking differences,
already alluded to, in the humerus and shoulder joint of the Mega-
chiroptera and of the more highly specialized Microchiroptera. A
fact not mentioned by Winge is that, while the Microchiroptera, as a
whole, show a much more specialized condition of the humerus than
the Megachiroptera, different members of the group show different
degrees of this modification, and these degrees are very largely charac-

a Jordfundne og Nulevende I'lugermus (Chiroptera) fra Lagou Santa, Minas
Geraes, 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 classification to such characters as these.

Pteropide.—The very characteristic structure of the humerus in
this group shows no important variation in the numerous genera
that I 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 distinct. Capitellum moved out-
ward slightly beyvond line of shaft and entirely obliterating epicon-
dyle. Epitrochlea large, its lateral diameter more than half that of
capitellum, its spinous process distinct, though short.

Microchiroptera—The least specialized type of humerus in the
Microchiroptera is found in the Rhinopomida and Emballonuride.
In these families both trochin and trochiter have risen about to level
of upper surface of head of humerus, a development which causes
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 is extended. This groove is narrower and better defined
than that dividing the head from the trochin. Though so distinetly
increased 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 RAinopoma, somewhat
compressed in the Emballonuridae.  As'in all other Microchiroptera
the deltoid crest 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 deltoid crest,
and a little flattened distally. It has a slight single curvature.
Capitellum essentially as in the Pteropidze.

A slight modification of this type is found in the Noctilionidzw.
Here the head of the humerus is greatly compressed and strikingly
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 Nycterida, Megadermidw, Rhinolophide, and Hipposideridz.
In the first two of these the shoulder joint is still single, and the
shaft of the humerus shows a slight though evident sigmoid flexure;
the trochin and trochiter are as in the Emballonuride, neither rising
distinctly 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 sufficiently to exceed the head slightly and to form a definite
secondary articulation with the scapula by a surface about half ax
large as glenoid fossa. In :ize the trochiter is still distinctly ex-
ceeded by the trochin, which, however, barely rises above head. At
its distal extremity the humerus in all four families is peculiar in
the lengthened epitrochlea, bearing near middle a well-developed peg-
like process, and the very conspicuous displacement outward of the
capitellum and consequent widening of the entire distal region. This
displacement is greatest in the Megadermidae, where the articular
surface is almost wholly exterior to the axis, and the width of the
distal extremity is nearly one-fourth length of humerus. In the
Nycteridee the displacement is rather less, though the proportion
of width of extremity to length of bone remains about the same.
In the Rhinolophide and Hipposiderida it is still less, and the
proportion of width to length is normal—that is, about as one to six.
The displacement of the articular surface remains very evident, and
the epitrochlea and its spinous process are of the same character as
in the Nycteride and Megadermida, though less elongated.

In the American leaf-nosed bats the shoulder joint is essentially
like that of the Rhinolophidw and Hipposideridew, except that in the
Chilonyectering 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 curvature, while in the others the bend is often, though
not invariably, double. Throughout the family the capitellum 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 occurs in the Desmodontida, but both
trochiter and trochin rise somewhat higher beyvond head.

The Natalidw, Furipteridie, Thyropteridae, and Myzopodide 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 slightly exceeds it in height ;
distal extremity as in the Phyllostomide; flexure single or faintly
double.

From the last type as best shown in the Thyropteridee to the highly
specialized form characteristic of the Vespertilionide, Mystacopida,
and Molosside 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 conspicuously beyond it as well as
eyond the head of the humerus. The double articulation with the
scapula 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.s

PHALANGES.

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

In the second digit the metacarpal alone is present in the Embal-
lonuride, Nycteride, Rhinolophide, Hipposideride, Natalide, Fu-
ripteridee, and Thyropteridie. One distinct bony phalanx is present
in all other families of Microchiroptera except the Rhinopomide, in
which therg 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 is 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-
tomide, Desmodontide, Thyropteride, Myzopodidie, and Mystaco-
pidee. When not completely ossified its joint with the second phalanx
is at least clearly indicated and partially of bone, a condition readily
observed in the Vespertilionidee and Molossidee. No distinet third
phalanx is present in the third, fourth, and fifth fingers of any
Megachiroptera, or among the Rhinopomidwe, Emballonurida, Noc-
tilionidee, Nycteride, Megadermida, Rhinolophidw, Hipposideride,
Natalidee, and Furipteride, though it is probable that the terminal
cartilage, when present, usually, if not always, represents this bone.

STERNUM AND SHOULDER GIRDLE.

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

Sternum.—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 scarcely to be distinguished), the two others

e In the genus Eptesicus both processes are unusually short.

25733—No, 57—07 M 2
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horizontal, their substance thickened and strengthened to receive the
articulation of the clavicles and their combined length equal to
or greater than longitudinal diameter of presternum. Mesosternum
with a longitudinal median ridge, occasionally rising to a distinct
keel, the segments of the bone always fused in adults,and their bound-
aries usually obliterated. In cross 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 distinction 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, wsually curved outward, but occasionally
straight and directed inward; rarely bifid at tip. Clavicle curved,
its length about equal to that of scapula or of longest ribs, its shaft
somewhat compressed, in one genus (Diclidurus) (Plate XI1, 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 reduction 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 is attached is usually free, both
anteriorly and posteriorly, but not infrequently it becomes fused
with the last cervical vertebra, even when, as in the Molosside, 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 showlder girdle and sternum.—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

aFor the homologies of the elements included in this region see Leche, Bihang
Svensk. Akad Handl,, V, No. 15; also, Flower, Introduction to the Osteology of
the Mammalia, 1883, p. 253.
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muscles and strengthening the arch by which the body is suspended
to the wings during flight. Somewhat remarkably, however, the
largest species, the great Pteropines,® in which the mechanical diffi-
culties would be expected to be greatest, show little specialization
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 distinct, and except for the usual Chiropterine pecu-
liarities 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
go it is constant in the Rhinopomidz, Emballonuride, Noctilionide,
Phyllostomide, Desmodontide, Myzopodide, and in most of the
Vespertilionide. The first stage in the strengthening process is
found in the Molossidee, the Mystacopidie and in one subfamily of
Vespertilionide, the Tomopeatine. It consists in the slightly greater
thickening of the first rib, and the fusing of the last cervical and
first dorsal vertebrz 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 occurs in the Thyropteridee where the fusion takes place
between the first and second dorsals, the last cervical remaining free.
In the Natalide 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 rib is also thickened and its sternal
segment is greatly reduced in length. Keel of mesosternuin relatively
as high as in the Pteropodide, and a slight keel on xiphisternum.
The most remarkable serics of changes occurs in the four related
families Nycteride, Megadermid, Rhinolophide, and Hipposide-
ridee. In the Nycteridae the conditions are not very different from
those in the Natalidee. 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 cervical vertebra is not
fused with the first dorsal. In the Megadermida the mesosternum
and xiphisternum are of the ordinary type, but the presternum is
greatly 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 vertebree. As in the Nycte-

a The weight of an alcoholic specimen of Pteropus from Tenasserim (Cat. No.
104451, U. S. N. M.) is 739.5 grams, while that of a Rhinolophus ferrumequinum
from Genoa, Italy (Cat. No. 18172, U. S. N. M.), is only 16.8 grams. Yet in the
smaller animal the strengthening process is carried to the extreme.
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ridee the first dorsal vertebra is fused with the last cervical. In the
Rhinolophide 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 crescentic plate
applied to mesosternum at middle of its convex posterior border.
The original elements of this mass, though perfectly fused, can still
be distinguished. In the Hipposideridee the strengthening process
attains its highest degree of perfection. Here the general structure
is as in the Rhinolophide, but the fusion of the first and second ribs
involves the entire bone to and including the corresponding dorsal
vertebre. A solid ring is thus formed, including three vertebre,
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 vertebra, and two minute roundish
apertures in the region corresponding to space between horizontal
arm of presternum and sternal portion of second rib. The mechanical
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-
ticularl‘y 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 yet
been brought together for a complete study of its: variations. The
largest number of milk teeth that has been obsex ved is 22, with the
formula: i 33 1 }——3( 2 2-2 m('} - 1, mp2 2—2‘)) As this
is present in Myotis, a gonus \uth the maximum number of per-
manent teeth, it probably represents the complete set. It also occurs
in E'ptesicus.in which the corresponding portion of the permanent den-

-23. 1.

-~ 4
tition is 75 3" =g g,

and in LZasiurus with the permanent teeth

a Jorfundne og nulevende Flagermus (Chiroptera) fra Lagoa Santa, Minas
Geraes Brasilien, 1892, pp. 56-58.
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-2-1.-2-4
123 1. -2-4
part of permanent formula the same as in Lasiurus, it also appears to
be present, though I have been unable to verify the occurrence of mi,.
. -238.1.12
A slightly reduced formula 19— 1132
teristic of the Desmodontidee and Phyllostomide, 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 Phyllostomus it is mp ,. In two specimens of
Artibeus (Nos. 38309 and 38310, U. S. Nat. Mus., Old Providence
Island, 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 Phyllostomidz. At least, I have verified

‘the formula I——g—%—’—}'—}—g:% in Cynopterus and Pterocyon. In both

In Nyctinomus brasiliensis, with corresponding

=20, appears to be charac-

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-
curved 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 so insignificant that
one may not infrequently persist in the edge of
an alveolus until the permanent tooth is nearly

el . F16. 1.—MILK DENTITION OF
grown. These peculiarities of size and form.  yxoprervsmisuvres, Nias
together with the very early development of Isiaxp. No. M7l x
the permanent dentition, preclude all possi- **"" 5
bility that the milk teeth can be used in mastication, and indicate
that, whatever may be the case with other mammals, in bats the de-
cidous teeth can 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
crown. 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 canine of M yotis yuman-
ensis) or strong and abrupt, sometimes almost angular (canines and
cheek teeth of Phyllostomidwe, canines and incisors of Nyctinomus
brasiliensis). Occasionally this tyvpe is 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 Pteroycon, cheek teeth of
Phyllonycteris). The presence of a definite secondary cusp below
and behind the main cusp is probably characteristic of the lower
cheek teeth in the Vespertilionida. It is very noticeable in E'ptesi-
cus fuscus, less so in Myotis albescens. Similar cusps occasionally,
though less frequently, occur in the upper teeth and in both upper
and lower canine (Kptesicus (fig. 2), Myotis). In Nyctinomus bra-
siliensis the canine has an additional secondary
cusp situated on the anterior edge of the tooth
somewhat nearer the tip. Contrary to what might
be expected, the milk incisors present more varia-
tions of form than any of the other deciduous
teeth. The simplest incisors are perhaps those of
Fia.2—Mnx pesmimion | 22¢smodus, in which the upper teeth are of the
;Li";;‘jmis:;‘:f:‘i primitive recurved type, withou.t trace of second-
ary curvature or extra cusps, while the lower teeth
are widened above, the outer slightly bifid. In Nyctinomus brasilien-
sis the upper incisors are simple and terete, but with a distinct double
curve inward and backward, like those of Promops fosteri (fig. 3).
The lower incisors are, however, much like those of the permanent
set, with well differentiated, flattened, bifid crowns, the inner lobe dis-
tinctly -the larger. In Kptesicus and Myotis both upper and lower
incisors are trifid, those of the lower jaw scarcely recurved and very
closely resembling the teeth of the permanent set, those of the upper
jaw strongly recurved and with the cusps longer and more distinet
than in the mandibular teeth. In the three genera of Phyllostomida
at hand, Phyllostomus, Artibeus, and Phyllonye-
teris, there is evident differentiation between the
inner and outer incisor of the upper jaw. This is
slightest in Phyllostomus, where the outer tooth is
longer than the inner, its point bent forward and
then back, the concavity directed outward and
backward; inner tooth with crown flattened but F16. 3.—MILR DENTI
. . . TION of PROMOPS FOS-
tapering to a fine recurved point below which there  1gp viea Rica,
is a slight concavity on outer side. Lower incisors PAracuay. No.
o 105681, X ABOUT 3.

not seen. In Arbiteus the upper teeth are of much
the same form, but the inner is distinctly notched at apex, much as
n its successor; lower incisor faintly trifid, the middle lobe highest.
Upper incisors of somewhat the same type are found in Phyllonye-
teris, thongh the differentiation is less evident. Tuner tooth with a
distinet secondary cusp on onter side considerably below level of main
cusp. The lower teeth are co minute that the details of their form
can not be determined. The upper incisors of ('ynopterus and the
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lower incisors or Pterocyon are of the simple, little recurved type;
the lower incisors of the former are straight, with bluntly rounded,
slightly thickened crowns. Upper incisors of Pterocyon 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
1923.1.1234567.83-3 1-1  4-4 3-3_,,
128 1.1284567 3-3°1-1P"4-p ™33~
is a set of 38, lacking one upper incisor and one upper and one lower

-938.1.-234567 .
premolar: ;537,57 s gw=>38 Thesmallest number known is
-2-1L---45--
-23.1.-2-45--
these extremes occur no less than 50 formulas, representing totals of
24, 26, 28, 30, 32, 34, and 36. No bat is yet known with 22 teeth. The
following table shows the distribution of the various total numbers of
teeth among the 173 genera now recognized :

formula

20, represented by the formula =20. Between
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The different formulas, with the genera by which they are repre-
sented, are as follows:

-23. 1'-234567=‘¥8
123.1.-234567

<

-23.1.--34567_g¢

123.1.-234567

-23
123

1.-234567

L 1.-2-4567_.

-23.1.-234567_,.

12-.1.-234567
-28.1.-23456-_

12-1.-234567

-28.1.--34567_ g, Chilonycteris, Pteronotus, Mormoops, Micronycleris,

12-

~23.1.-2-4567_

-23.1.-2-4567_

.1.-234567

. Nyctiellus, Natalus, Chilonatalus, Phodotes, Thyrop-

tera, Myzopoda, Myotis, Pizonyr, Kerivoula, Pho-
niscus.

. Furiplerus, Amorphochilus.
36. Lasionycteris, Plecotus, (orynorhinus, Miniopterus.
36. Odontonycteris.

34.  Rousettus, Pterocyon, Pleropus, Acerodon, Desmalopex,

Pteralopex, Eonycteris, Kiodotus, Syconycteris, Try-
genycteris, Melonycteris.

Xenoctenes, Glyphonycteris, Otopterus, Lonchorhina,
Dolichophyllunt, Phylloderma, Trachops, Vampyrus,
Glossophaga, Lonchophylla, Monophyllus.

34. Pipistrellus, Glischropus, Scotozous, Ia, Pterygistes,

Chalinolobus, Barbastella, Euderma, Murina, Har-
piocephalus.

2 =4567_ ., Emballonura.
123.1.-2-4567 34. Emballonura
21223456 o0 n ..
12-1.-23+4 b‘G—'l'_:u' Boneia.
—28.1.-28456 a0 o
12-1.-23456- =32. Callinycteris.

-23.1.-23456-_49

_9_

_—_2_
123

-23
123
~92-

1.-2-4567

-23

—
-23.

1.-2-4567

. 1.-234567
1. -2-45867_ 0,
L 1.---4567_
L 1.-2-4567_,,
L 1.--34567_4

1.-234567
1.-234567_a,

.1.-234567

-23.1.--34567_..
12-1.-2-4667
-23.1.---4567_
123. 1.-2—4736“7"32
-2 1.-2-4567_.,.
123. 1.-2-4567—"2'
-2 - 1.-23456-

(@) - 1.-234567

. Eptesicus,

. Nesonycteris.

32. Coleura, Rlumchiseus, Saccopteryr, Cormura, Perop-

teryr, Peronymus, Centromycteris, Balantiopteru.,
Diclidurus.

32. Nycteris.
1_'2’:.—1.—:2—3‘4ﬂ77_32. Rhinolophus.
32. Tonatia, Chrotopterus.

. Lonchoglossa, Anoura.

2. Phyllostomus, Hemiderma, Rhinop‘hylla, Brachy-

phylla, Artibeus (part), Enchisthenes, Uroderma,
Vampyrops, Ardops, Phyllops, Stenoderma, Scur-
nira, Phyllonycteris, Reithronycteriz, Erophylla.

Vespertilio, Rhinopterus, Hesperoplenus,
Tylonycteris, Mimetillus, Pliletor, Histiotus, Lapho-
tis, (llanconycteris.

Lasiurus, Nyctinomus (part).

=30. Huarpyionycteris.
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-28.1.-2345--
12-1.-23456-
-23.1.-23456-
Z2271.-23456-
-2-.1.-2-45867
12-1.-2-4567
- 1.-2-4567 _
123.1.-2-4567
-2-.1.-2-4567_4,
12-1.-2-4567
-23.1.--34567
I--.1.-2-4567
-28.1.--34567
- 1.-234567
-23.1.--3456-
12-.1.-23456-
-23.1.--3456
12-1.-2-4567
-23.1.--3456
12-.1.-2-4567
-2-.1. ———456:_30
123.1.-2-4567

-2-.1.-2-4567
T2-1.-2-4567
-231.-2345--

91 -23456-"2
23 1. --345-- —on
12-1.-2345 :

2o 1.--34 51’- =28
T T23 4567
-23.1.-2345--

=98,
Z2-71.-23456-
=21 ---4567_og
12-.1.-2-45067
~923.1.---45067
-=9 o= =8,
1--.1.-2-4567
-——1.-2-45867
P _ LU =98,
12-.1.-2-4567 2
—2- 1 -=-4567_

122 1.-2-4567
-23.1.--3456-
122 1.-2-456-
-2-1.---4567
1221224567
-2-.1.-2-4567_,
1-=1.-2-4567
e L === 4567 o
12-1.-2-4567
-23.1.--3456-_,
ool -23456-
231—-34.)6—

— —--b.

1--1.-2-45

=30.
=30.

=30.

r=30.

=30.
=30.
_=30.
—=30.

. Otonycterix,

=30.

=28,

=28.

Cynopterus, Niadins, Thoopterus, Sphzrias.
Balionycteris, Styloctenium.

Hipposideros, Anthops, Ceelops, Trienops.

30. Myropteryx.

. Taphozous.

Mimon, Anthorhina.

Cheronyeteris, ]I;/lorlg/cteris.

Leptonycteris.

Artibeus (part).

Fampyrodes, Mesophylla, Ariteus.

Nyct'ceius, Scoteinus, Scolecus, Scolo-

manes, Rhogeissa, Baxodon, Pachyotus, Dusypterus,
Nyctophilug, Mormopterus (part).

Cherephon, Nyctinomus (part) Ewmops (part), Pro-
mops.

Ptenochirus, Megarops.

Seotonycteris, Epomophorus, Hupsignathus.
Dobsonia.

Ngtopteris.

Rhinopoma.

Noctilio, Dirias.

Megaderma, Lyroderma.

Asellia, Rhinonycteris, Claotis.

Artibeus (part), Vampyressa, Chiroderma, Ectophylla,
Pygoderma, Centurio, Spharonycteris, Ametrida.
Antrozous, Tomopeas, Molossops (part), Mormopterus

(part), Platymops, Eumops (part).

Mystacops.

Maecroderma, Laria, Cardioderma.

6. Lichonycteris.

Vampurizcus.
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-23.1.---456-_ )

Too 1 -3-356= =26. Diphylla.

-2- 1L ---4567_,, - )

o1 —9-4567 26. Eomops, Molossops, (part), Cheiromeles, Molossus.
-2-.1.-2345--_,, «

oo T Tu34562 =24, Nyctymnene.

-2-.1.---45--

=20. Desmodus, Dizmus.

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 genera with 34 teeth

the formula —295-1.-23456-

12- 1. -23156% is confined to the Pteropide,

%g—éi—:_;g‘: g g "TI to the Phyllostomidze, und 2 3. i = Z = i i g

to the Vespertilionidee. Similarly among the 32-toothed genera the
-2-.1.-2-4567
128.1.-2-4567

formula is peculiar to the Emballonuride,

-23.1.--34567 231———4567
T9-1 9= 4567tothePh3llostomldae,and123 L9456

to the Vespertilionide. The only formulas that occur in two or more

-238.1.-234567
(e 2 T AT D) L= he Natal -
193 1 2854567 =38, found in the Natalide, Thyr
2-.1.-—--4567T_

opteridee, Myzopodidee, and Vespertilionide, 143 1'_.742_—*-[5-6*7_30

found in 9 genera of Vespertilionide and 1 of Molossidee (MHormop-
1 ---45 6 7
1¢ Z —2-45
each of Ve.speltlhomd.e (Jn/msmm and Zomopeas) and Molossidee
(Molossops, part, and Mormopterus, part). Even in these excep-
tional cases, however, the families involved are not distantly allied.
The only teeth that are never absent are the canines, the last pre-

molar and the first molar, 7: E i :::ig_ - those never present

families are

tem.s), and - 28, found in two aberrant genera

the first upper incisor and the first upper and lower premolar,

= 2—3—1’:2 3456 7 The reductions by which the various formulas

have been produced appear to be as follows:

Incisors jaw the permanently missing incisor is
without much doubt the first. This is indicated, as shown by Winge,
by the correspondence 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 inevitably result in eliminating that part of the bone in
which the first incisor grows. Of the remaining upper incisors it is
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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 distinctly more developed than its fellow, though in
some of the long-tongued Pteropide and in certain genera of Gloss-
ophagine 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
Molossidw. The third incisor exists in some species of Nyctinomus
and in Jormopterys, though reduced in size and crowded beneath the
cingulum of the canine, the prominent cusp of which has assumed its
function. In Charephon, Eumops, Promops, and most species of
Nyctinomus it has disappeared. In some species of WMolossops the
narrowing of the mandible has reduced and distorted the second
incisor, the cingulum cusp of the canine in turn taking the functions
of this tooth, while in other species of .M olossops, 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, sand 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 is normally the case. In the fruit-
eating Phyllostomida, however, there is 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 Pteropide 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 outer
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—Both 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?3.
Three premolars are present in members of the families Pteropide,
Phyllostomiday, Natalide, Thyropteridie, Myzopodidae, and Vesper-
tilionidee.  The anterior tooth (pm ®) is the more reduced in four
of these, the Pteropidie, Phyllostomide. Natalide, and Thyrop-
teridee, while the median (pm ) is the smaller in the two others,
the Myzopodidie and Vespertilionidie.  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 Furipteride and pm? in the Nyc-
teridee, Megadermide, Rhinolophide, Hipposideride, Mystacop-
idee, and Molossidee. 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. pm 2: Dominant tooth, pm?3:
Megadermide. Pteropidie. .
Rhinolophidze. Phyllostomidee.
Hipposideridae. Natalid:e.
Myzopodide. Furipteridee.
Vespertilionidse. Thyropteridee.
Mystacopidee.

Molossidee.

In the lower jaw pm , becomes reduced before pm , in all the
groups of Microchiroptera, some members of which possess both
teeth—the Rhinolophide, Phyllostomide, Natalida, Furipteride,
Thyropteride, Myzopodida, and Vespertilionidee. Hence it is prob-
able that this is the normal process throughout the suborder. In
the Megachiroptera, however, the opposite is taking place. Tu every
known genus of Pteropidwe both pm , and pm , are 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 Pteropidie and Phyllosto-
mide, and in all of the Desmodontide. The middle molar dis-
appears in some of the Pteropidae and Desmodontida, but is not yet
known to be absent in any member of the Phyllostomide. The vari-
ous ways in which these teeth are suppressed are as follows:

5 6 - Harpyionycteris, Dobsonia, Artibeus (part), Vampyrodes, Mesophylla,

567  Ariteus.
6 6 —  Balionycteris, Styloctenium, Leptonycteris, Lichonycteris, Artibeus (part),

56-°  Tampyriscus, Vawmpyressa, Chiroderma, Ectophylla, Pygoderma, Centu-
rio, Sphearonycteris, Ametrida, Diphylla.

5 — - Nyctymene, Cynoplerus, Niadiuz, Thoopterus, Ptenochirus, Meyarops, Spha-

568 -"  rias, Scotonycteris, Epomophorus, Notopteris.

5-—

g=—: Desmodus, Diamus.

NORMAL CUSPS.

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

Upper incisors subulate, the point slightly curved backward; cin-
gulum well developed, particularly 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 width, 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 concave on inner side, that of lower
tooth similarly flattened or.concave posteriorly. The shaft of the
upper tooth at base occupies almost entire crown, 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
pm* essentially like
the canines, though
p very much smaller
prE rf f‘ and with height of

crown not conspicu-
A B C ously greater than

FIG. 4.—TYPICAL MOLAR TEETH OF AN INSECTIVOROUS BAT. A— len g th. Cingulum
CROWN VIEW OF MAXILLARY MOLAR. B.—CROWN VIEW OF . . .
MANDIBULAR MOLAR. (‘—SIDE VIEW OF MAXILLARY MOLAR. w e“ de‘ e]oped, hOI‘l-

ecd.—ENTOCONID. Mm{8.—METASTYLE. zontal or s]ight]y ob-
he.—HYPOCONE. PC.—PARACONE. : . :

hed.—HYPOCONID, ped.—PARACONID. Ilque. POStEI‘lOI‘ up-
MC.—METACONE, Pre.—PROTOCONE. per premolar lllUCh
med.—METACONID, prcd.—PROTOCONID, larger th itl f
me,—MESOSTY LE. P8.—TARASTYLE. argel an either 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 flat, continuous, with flattened postero-
internal surface of cusp; crown with a slight but evident postero-
internal heel; cingulum well developed, often forming an anterior
cusp at base of main cusp and occasionally 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 is

a I.ength=diameter in axis of tooth row; width=diameter perpendicular to
tooth row ; height=distance from lower edge of cingulum to extremity of high-
est cusp.

b Strictly speaking, it is lower, more ventral, but in the position in which the
teeth are always examined it is higher.
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nearly straight, though 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 crown bears three main cusps, corresponding to
those of the primitive tritubercular tooth, the inner anterior proto-
cone (fig. 4, pre.), the outer anterior paracone (fig. 4, pc.), and the
outer posterior metacone (fig. 4, mc.). Not .infrequently the inner
posterior hypocone (fig. 4, Ac.) is also present, but in bats this cusp
never attains a size sufficient to obscure the tritubercular aspect of the
crown. Very rarely (in some Phyllostomids, particularly Brachy-
phylla, Plate V1, 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
conspicuous, trenchant, slightly concave ridges, or flutings, the com-
missures (fig. 4), the first extending from parastyle to paracone,
the second from paracone to mesostyle, the third from mesostyle to
metacone, the fourth from metacone to metastyle. The commissures
are approximately equal in length, though increasing 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 iinportance. Of the three main cusps
the protocone is situated at a lower level than the others. In form it
is 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-

aIn describing the molar teeth 1 have adopted the cusp nomenclature pro-
posed by Osborn (Sce American Naturalist, XXII, p. 1072, December, 18%8)
as the most simple and convenient. The fact that it was based on a mistaken
idea of the succession of cusps (Sce Gidley, Proc. Washington Acad. Sci., 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 cusps
(cusp No. 1=ps, No. 2=ms, No. 3=mts, No. 4==pe¢, No. H=me, No. 6=pc, No.
T=hec, etc.) proposed by Winge (Vidensk. Meddel. Naturhist. Foren., Kigben-
havn, 1882, pp. 15-19, pl. 111) and recently adopted by Andersen and Wroughton
(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 cusp: Winge placed it in the outer row (mesostyle), Osborn 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 cingulum may usually be traced along anterior,
inner, and posterior edges of crown. 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 Rhinolophide (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 is well illustrated by Pachyotus (Plate 1, 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, mecd.), the
outer posterior hypoconid (fig. 4, hed.), and the inner posterior
entoconid (fig. 4, ecd.). 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 Rhinolophide
and Emballonurida, 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 cut 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 closely interlocked when the jaws are closed the interrelation
between the teeth of the two jaws is very intimate, so much so that
no modification can 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 absentg un-
doubtedly occurs 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 whi~h
their effectiveness depends. In the tvpical condition with the maxi-
mum number of teeth present the interrelation of the two sets are as
follows:

Incisors~—The inner upper incisor is opposed chiefly to 7,, the
large median lobe of which fits into the notch formed by basal cusp
of upper tooth; extreme tip of ¢* nearly in contact with inner edge
of median lobe of /,. Outer upper incisor 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 ¢, when jaws are tightly shut. Inner lower incisor not op-
posed to any tooth in upper jaw.

Canines —The ehief opposition of the canines is a shearing contact
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

observed was a Noctilio, and the motion of the jaws is described as vertical only.
25733—No. 57T—07 M——3
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premolars together. In the genera with large, triangular-crowned
trenchant premolars (most Phyllostomide, Natalide, etc.) the inner
posterior edge of the upper canine has become knife-like. Tt 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 come actually in contact, those of the mandible lying
distinctly nearer to the sagittal plane than those of the upper
jaw. The point of pm? comes slightly below and behind that of
pm ,, while that of pm , 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.
respectively, to the styles and highest cusps of the upper teeth-—that
is, in the outer rows; pred 1 to ps 1, hed 1 to ms 1, pred 2 to mies 1
and ps 2, hed 2 to ms 2, pred 3 to mts 2 and ps 3, hed 3 to ms 3, in
the inner rows, ped 1 to the apex of pm!, med 1 to pe 1, eed 1 and
ped 2 to me 1, med 2 to pe 2, ecd 2 and ped 3 to me 2, med 3 to pe 3,
ecd 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 con¢ave but outward-tilted edges of the upper triangles,
each lower triangle lying in front of the corresponding triangle of

a For the sake of brevity the cusps of the three molars may be referred to by .
their abbreviation followed by the numbers 1, 2, and 3. Thus prd 1=proto-
conid of first lower molar; mec 3=metacone of third upper molar.

bIn a specimen of Noctilio (No. 37435, Mona Island, West Indles), the
greatest distance between outer edges of upper toothrows is 12,2 mn. ; between
outer edges of lower toothrows, 89 mm. In Myotis californicus (No. 25826,
San Diego County, California) the same measurements are, respectively,
4.9 mm. and 2.8 mm.
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the upper tooth. As the jaws close the cutting edges pass each other
with a shearing motion, ¢ , working against posterior edge of pm*, ¢,
against ¢, ¢, against ¢?, ¢, against ¢ ?, and so on to the end of the
series. At the same time a less important though equally definite
action takes place between the innermost cusps of both sets of teeth.
This consists principally of the passing of the posterior inner side
of med 1, 2, and 3 and anterior inner side of ecd 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 crown, and finally comes in oppo-
sition 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
»f the tooth in front, or with its hypocone when this cusp is presgnt.
While the full stroke just described is taking place on one side, a
somewhat reversed half stroke occurs on the other, the inner surface
of the long outer cusps of the lower teeth cutting against the outer
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 between 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 crushing action which must be very effective in the final
trituration of small particles of food.

The foregoing description of the molars in action is primarily based
on the genus Noctilio, 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 essentially 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 Myotis myotis the protoconids and hypoconids are
«o0 long and straight that they are less readily brought in contact with
the styles, the stroke apparently losing thereby. In some Phyllosto-
mide the lateral motion of the mandible is lessened by the large size
of the canines, which in certain genera develop large cutting edges.
When this occurs the outer portion of the upper molars appears to be
invariably 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 .nthorhina (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-
ing size of the canines is closely followed by alterations in the cusps
throughout the series of molar teeth.

MODIFICATIONS OF CUSPS.

While the majority of bats retain, together with their insectivo-
rous habits, the typical 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 type of tooth effective for crush-
ing the pulp of fruits, the other to a narrow, blade-like form most
perTectly 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 distinct drawing together
of the three main cusps, 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 occurs in the Nycteridw, Megadermidw, the
genus Vampyrus (Plates I, TI, fig. 3) and in Pachyotus (Plates I,
11, fig. 2). In the Megadermide it shows various degrees of develop-
ment, being well advanced in Megaderma, Macroderma, and Cardio-
derma, merely suggested in Laria. 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 occurs in the genus Harpiocephalus (Plates I, 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, though distinct 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 would
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 Centetes, 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
Pteropide, 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 Chilonycterine and Phyllostomine, the two most prim-
itive groups of the Phyllostomide, the teeth usually show no special
modifications (Plates III, 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, except where
the lateral motion of the jaws is lessened by the excessive development
of the canines, the extreme of which condition is seen in Vampyrus
(Plates I, IT, fig. 3). Such modification as occurs tends, therefore,
rather toward the narrow, blade-like type.

In the Glossophagin® the first stage in the flattening process is
clearly seen (Plates ITI, IV, fig.2). The molars of the upper jaw have
nearly lost the mesostyle, while the parastyle in 7 * and in m * 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 crown as a noticeable ridge. The three main cusps are
wide apart, and the space between the protocone and those of the
outer row is less encroached upon by the bases of the cusps. It thus
suggests the first trace of the:flattened crushing surface. The man-

¢ See Gidley, Proc. Washington Acad. Sci.,, VIII, p. 94, July 10, 1806.
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dibular molars retain all of their cusps, 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 ridge, the remnant of the
second commissure.

Another stage is represented by the Sturnirine (Plates III, IV, fig.
3). Here the styles and commissures have completely disappeared,
leaving a parallel-sided, squarish, or oblong crown. 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
better 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 Glassophagine, is
carried so far that this cusp is absent in m , and m ,, while in m | 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 Phyllonycterinae (Plates 111, IV, fig. 4) a
stage is reached in which the lower molars closely resemble those of the
Pteropide, while the upper teeth remain more as in the Sturnirine.
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, crushing surface. The paracone
and metacone are also flattened, but their distinctness remains evi-
dent. In 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 are flat, with a slightly raised rim, on
which is faintly indicated a trace of the protoconid, metaconid, and
hypoconid. So faint are 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 and paraconid. A
glance at fig. 4, Plate IV and Plate VIII, will show the striking simi-
larity between these teeth and those of the Pteropidwe. Before pass-
ing to the latter, however, it may be well to describe a very important
aberrant type of crushing dentition found in the Phyllostomidee.



1
THE FAMILIES AND GENERA OF BATS. 39

This aberrant type (Plates V and VI) 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 distinect 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 area, 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 conspicuous 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 crown (Plate
V, fig. 2).

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 obscure the
peculiar appearance characteristic of the type. The nearest approach
to the Sturnirine is seen in Vampyrops and Chiroderma, both of
which lack all definite trace of the hypocone.s

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 Stwrnira by
the increased 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 increased
in size and assumed a distinct cusp-like form. About the same stage
is represented by the first molar of Pygoderma, while an evident trace
of the small hypocone can usually be detected in the greatly reduced
second molar. A very rudimentary metaconule is present in m ' and
m ? of Uroderma, and a similar but larger cusp is represented in the

6 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 lineatus.
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same teeth of Stenoderma as figured by Peters.s Artibeus (Plate V,
fig. 1), shows the hypocone of m ! large and in characteristic position
for the group—that is, mostly lingual to the protocone. In m* how-
ever, the condition is about the same as in Uroderma. The genera
Aritews, Phyllops, Ardops, and Spharonycteris have the hypocone
of m ? well developed and of the same form as that in m !, though not
as large. This is accompanied by an increased widening of the
crowns. The maximum of widening is seen in the first molar of
Centurio (Plate VI, fig. 2), where the distance from hypocone to
protocone is nearly equal to that from protocone to paracone, and the
points of these three cusps 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, fig. 1) may be detected a slight
depression, the middle of which is occupied by a faintly marked
groove. This is probably the first trace of the peculiar structure that
forms so conspicuous a feature in the second molar of each jaw in
Ectophylla. i

As already pointed out, a minute metaconule is present in Uroderma
and Stenoderma, apparently developed as a specialization of the
rugosity of the crushing 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 is a protoconule of somewhat the same size and form,
though smaller and more strictly longitudinal. This cusp 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 crown 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 cusp
is present, though not as high or as well defined. The inner 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 loyv, 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
Chiroderma.

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

_— J— - L —

a Monatsber. k. preuss. Akad. Wissensch., Berlin, 1876, plate fucing p. 434.
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retained by the otherwise more highly modified ingectivorous bats
through a series of stages analogous to those that may now be seen
in the Phyllostomide. Owing to the early and complete assumption
of frugivorous 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 Pteropus and Phyl-
lonycteris i1s 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 incisors, 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 usually small
or deciduous, its terete crown flat, concave, or slightly cusped. The
others have oblong or squarish crowns bearing a large outer and a
small inner elevation, these elevations high and cusp-like in the
more anterior teeth, becoming successively lower toward the posterior
end of the series, where, particularly in the lower jaw, they may be
scarcely more than the rims of the conspicuous longitudinal median
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 usually somewhat filled in by the ridge-
like inner bases of the cusps. Anteriorly where the cusps 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
normally cusped ancestral forms, it is safe to assume, from analogy
with the frugivorous Phyllostomine bats, that in the upper molars
the two cusps 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 gencra
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 cusps and
ridges not homologous with the parts of the primitive insectivorous
tooth. This is well illustrated by Nyctymene (Plates VII, VIII,
fig. 2) and Niedivs (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 protoconid, while the upper canine has a
new cusp on the outer side of its tip. In Niadius 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 crushing surface.
The latter region is occupied by a longitudinal ridge in Dobsonia.
In Pteraloper and Harpyionycteris 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-crushing type, as the teeth of the
Desmodontide are so excessively modified as to stand quite alone. The
first step in this direction may apparently be seen, however, in the
Hemidermine and in the genus Erophylla.

The teeth of Hemiderma (Plates IX and X, fig. 1) are not con-
spicuously 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 crown.
In the lower molars the original cusps may all be traced, but those of
the outer row stand not far from middle of crown, 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 Rhinophylla. The protocone has here prac-
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 cutting edge ; paracone lower than metacone. On the outer
side the crown is relatively wide, and the basal remnants 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 slightly
greater length and more distinct main cusp (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 Desmodontidee (Plates IX and X, fig. 3) the tran-
sition could readily be made. The cutting 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 Erophylla (Plates IX, X, fig. 2).
These differ from those of Phyllonycteris (Plates 111, IV, fig. 4) in
their distinct narrowing and in the development of a well-defined cut-
ting edge along the outer portion of the crowns, both above and below.

Order CHIROPTERA.

1779. Chiroptera BLUuMENBACH, Handbuch der Naturgeschichte, p. 74.

Geographic distribution.—Fastern and western hemispheres to the
northern and southern limits of tree growth. In the Pacific Ocean
the range of the order extends to the (GGalapagos Islands and Hawaii
from America, 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 usually 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: :

KEY TO THE SUBORDERS 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 scapula; mandible with angular process
broad and low or practically absent; margin of ear forming a com-
plete ring_______________________________ MEGACHIROPTERA, p. 44,

Second finger scarcely if at all independent from third, its ungual phalanx
absent ; humerus with trochiter and trochin large, the former usually
articulating with the scapula; mandible with angular process well
developed, long and narrow; margin of ear not forming a complete
ring o MICROCHIROPTERY, p. 78,
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Remarks.—The distinction between these two groups is so sharp
and definite that it is a matter of great convenience to recognize the
Megachiroptera and Microchiroptera as suborders, though it may be
questioned whether they are of equal structural importance with
other suborders of Mammalia.

Suborder MEGACHIROPTERA.

1821. Fructivore Gray, London Medical Repository, XV, p. 299; April 1,
1821. .

1872, Frugirora GiLL, Arrangement of the Families of Manunalg, p. 18, No-
vember, 1872, .

1875. Megachiroptera DossoN., Aan. and Mag. Nat, Hist., 4th ser., XVI, p.
346, November, 1875,

1878. Megachiroptera DossoN, Catal. Chiropt., Brit. Mus., p. 2.

1899, Megachiroptera MATscHig, Flederm. des Berliner Mus. fiir Naturk.,

p-1

Geographic distribution.—Tropical and subtropical regions of the
0Old World, east to Australia, Samoa, and the Caroline Islands.

C 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, usually 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 incisors never more than 2-2.

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

Principal subdivisions—The Megachiroptera are all members of
one family, the Pteropidze.

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 which 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 muscular 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 distinctively that of a bat.  On the other hand,
the molar teeth have nearly lost all distinet traces of their primitive
structure. That this fact is of relatively little importance is shown,
‘however, by the existence in a family of Microchiroptera, the Phyl-
lostomidee, of a complete series of stages connecting the normal form
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of the teeeth 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 A Gray.

1821. Pteropide GrAY, London Medical Repository, XV, p. 299, April 1,
1821. .

1827. Pteropina LessoN, Man. de Mamalogie, p. 99,

1831. Pteropina BoONAPARTE, Saggio di una distrib. metodica degli Anim.
Vert., p. 15.

1838, Pteropodide BoNAPARTE, Nuovi Annall delle Scienze Naturali, Bo-
logna, Anno I, Tomo II, p. 112, -

1838. Pteropina Gray, Mag. Zool. and Bot., II, p. 502, December, 1838.

1854. [Pteropida] * Ptéropidés ©° Gervals, Hist. Nat. des Mamm., p. 184,

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

1872. Pteropodide GiLL, Arrangement of the Families of Mammals, p. 18.

1875. Pteropide DossoN, Ann. and Mag. Nat. Hist., 4th ser., XVI, p. 346,
November, 1875.

1878. Pteropodide DOBSON, Catal. Chiropt. Brit. Mus., p. 3.

1892. Pteropodide WINGE, Jordfundne og nulevende Flagermus (Chiroptera)
fra Lagoa Santa, Minas Geraes, Brasilien, p. 24.

1899. Pteropodide MATscHIE, Flederm. des Berliner Mus. fiir Naturk., p. 1.

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

Characters—As in the suborder.

Principal subdivisions.—The family Pteropidae is divisible into
four groups worthy of recognition as subfamilies.

KEY TO THE SUBFAMILIES OF PTEROPID.AE.

Premaxillaries broadly united anteriorly.
Molars with blunt, indistinet eusps______o_______ NYCTYMENIN.E, D. 75.
Molars with at least 5 sharp cusps each______ HARPYIONYCTERIN.E, P. 7.
" 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 conspicuous angle with alveolar line,

I'TEROPINE, D. 40,

Tongue highly extensible; molars and incisors considerably reduced in
size: braincase strongly deflected ; upper surface of mandibular sym-
physis parallel with alveolar ine__________________ KICDOTIN.E, D. 68,

Subfamily PIEROPIN_ K.

1878. Pteropodide DonsoN, (‘atal. Chivopt. Brit. Mus, p. 3 (part; Pteropi
part).

1891. Pteropodine Frower and LypEkkkr, Mammals living and extinet,
p. 650.

1899. Pteropodidae MAtscHIE, Flederm. des Berliner Mus. fir Naturk., p. 1
(part).
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Geographic distribution.—The same as that of the Megachiroptera
(p. #4). ‘

Characters.—Premaxillaries separate, though usually in contact
anteriorly, retaining their distinctness throughout life; bony palate,
narrowing gradually behind tooth rows, the width of interpterygoid
fossa, including hamulars, distinctly 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 Pteropina, the largest group of the
Pteropida, includes at least 19 genera.

KEY TO THE GENERA OF PTEROPIN.E.
Occiput so little deflected that alveolar line projected backward falls out-
side of skull or at most passes through condyle.
Upper cheek teeth more than 3-3.
Upper incisors with widened, trenchant crowns; calcar absent.
Sphearias, p. 53.
Upper incisors styliform ; calcar 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
median cusp_____________________ Cynopterus, p. 47.
Crowns of molars subquadrate, pm, and m, with
distinct terete cusp slightly in front of middle of
crushing surface____________________Niadius, p. 49.
Dentition unusually heavy; canines without secondary
cusp; crown of pm  and m, with distinet median ridge.
Thoopterus, p. H0.
Lower incisors 1-1; outer upper incisor conspicuously shorter
than inner.
Upper cheek teeth 55 ______ Balionycteris, p. 52,
Upper cheek teeth 4—t.
Rostrum nearly straight above; tail present.
Ptenochirus, p. 51.
Rostrum strongly concave above; tail absent.
Mcgarops, p. 51,
Upper cheek teeth 3-3.
Cheek teeth all subterete o oo e Scotonpcteris, p. G4.
Check teeth not all subterete.
Dorsal and ventral profiles of skull strongly converging ante-
riorly ; lower molars with one cusp on outer side.
Epomophorus, p. 65.
Dorsal and ventral profiles of skull nearly parallel: lower
molars with two cusps on outer side____Hypsignathus, p. 67.
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Occiput so much deflected that alveolar line projected backward passes
through or above root of zygoma.
Posterior portion of occiput rot distinctly elongated and tubular.
Audital bulla with annular meatus; first lower molar scarcely

longer than second____________________________ Rouscttus, p. 54.
Audital bulla with tubular meatus; ftirst lower molar nearly as
long as second and third together______________ Pterocyon, p. 55.
Posterior portion of occiput distinetly elongated and tubular,
.22 ’
Incisors .
2-2

Canines with well-developed secondary cusps_Pteraloper, p. 60.
Canines without secondary cusps.

First and second lower molars with broad, flat postero-

internal heel in addition to the two longitudinal

ridges_ _ .. feerdon, p. 59.
First and second lower molars without postero-internal
heel.

Upper molariform teeth (pm* m?' and m?) subquad-
rate in outline, essentially alike In form; crown
. dinmeter of inner mandibular incisor about } that
~ofouter—_______________________ Desmaloper, p. 60.
Upper molariforn teeth (pm* m' and m?) not sub-
quadrate, differing notably from each other in form;
crown diameter of inner mandibular incisor about
$thatof outer_____________________ Pteropus, p. 56.
2-2
2-2
Lower incisors 2-2; upper incisors wide apart____Boneia, 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 ridges___ ________________ Styloctenium, p. 62.

Incisors less than

Genus CYNOPTERUS F. Cuvier. .

1825. Cynopterus ¥. Cuvier, Des Dents des Mammiféres, p. 248 (Pteropus
marginatus Geoffroy=Vespertilio sphinr Vahl),

1828. Pachyxoma 18. GEoFFrOY, Dict. Claxs, Ilist. Nat., XIV, p. 703, Septem-
ber, 1K28. (Pteropus melanocephalus, P. titthacheilus,- Pachysoma
diardii, . duvaucelii, P. brecicaudatum), Not Pachysoma MacLeay
1821.

1878. Cynopterus Dosson, Catal. Chiropt. Brit. Mus, p. 8 (part; mar-
ginatus, scherzeri, brachysoma).

1899. Cynopterus Martsciig, Flederni, des Berliner Mus, fiir Naturk., p. 74
(subgenus).

Type-species—Pteropus marginatus Geoftroy="Vespertilio sphine
Vahl.

Geographic distribution.—India and the Malay region, east to the
Philippine Islands.

Number of forms—As here restricted, the genus Cynopterus con-
tains about a dozen known forms, most of them closely related to C.
sphinz.
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Characters.—Dental formula:

-28.1.-2845-- .2—-2 1-1 3—3 1—
-

1
19— 1.23456="2=9 C i1 P 3=y ™ 5—9=30.

Teeth without special modifications. Upper incisors in contact
with each other, but separated from canine by wide diastema, 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,
nearly 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 scarcely larger than
incisor in cross section and so
short as barely to penetrate
the gum. Its crown is nearly
flat, though with a faintly in-
dicated antero-external cusp.
The corresponding lower tooth
is considerably larger, its disk-
shaped crown 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 cusp opposite base of
main cusp; pm*,m?*, pm,, and m  have the longitudinal furrow well de-
veloped and bounded on the inner side by a distinct, though low, ridge,
and on the outer side by a much higher ridge, which rises anteriorly into
a blunt cusp. Their crowns are noticeably longer than broad. The sec-
ond lower molar closely resembles the anterior lower premolar, except
that it lacks the small antero-internal cusp. 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

F1G. 5, —~CYNOPTERUS SPHINX. ADULT FEMALE. MAD-
RAS, INDIA. No, 102430. x1}. .
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deflected, though placed at a slight angle with palate. Occipital
region without trace of tubular elongation. Alveolar line projected
backward barely touches audital bulla and occipital 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 throughout, and tapering
above to a recurved point
distinctly below upper
rim of nares. D’alate 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. Thail
distinct, its terminal half
free from the interfemo-
ral membrane. Calcar
weak, its length about
equal to breadth of foot.

Species examined —Cy-

nopterus sphine (Vahl),
. a ¢ Mi . Y, F1G6. 6.—CYNOPTERUS MONTANOI. ADULT FEMALE. SINGA-
¢ nge latus  Miller ! ¢ PORE, MALAY PENINSULA. No. 102482, x1§.

montanoi Robin, C. tit-
thecheilus Temminck, €. sp. (Celebes), . scherzeri (Zelebor), (.
melanocephalns (Temminck), C'. major Miller, C'. payensis Miller, .
brachyotis (Miiller).

Genus NIADIUS Miller.

1906, Niadins MILLER, ’roc. Biol. Soc. Washington, XIX, p. 83, June 4, 1906,

Ty pe-species—Cynopterus princeps Miller.

Geographic distribution.—Nias Island, off west coast of Sumatra.

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

Characters—Like Cynopterus, but with the larger cheek teeth
broader and more squarish in outline; crown of pm , and m , with

o=

25733—No. HT—U7T M—4
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distinet terete cusp slightly in front of middle of crushing surface
(Plate VIII, fig. 3).

Species examined.—Niadius princeps (Miller).

Remarks—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 m , 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=
nigrescens).

1899. Thoopterus MATscHIE, Flederm. des Berliner Mus. flir Naturk., p. 77
(part). Subgenus of Cynopterus to contain nigrescens, melanocephalus,
and blanfordi.

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

Geographic distribution.—Borneo, Celebes, Morotai, and Luzon.

Number of forms—Only two species of Thoopterus are known, 7'.
nigrescens (Gray) and 7. spadiceus Thomas.

Characters.—Like Cynopterus in external characters (tail and cal-
car present). Skull as in Cynopterus, except that interorbital region
is narrower and zygomata stand out more widely. Teeth as in Cy-
nopterus, but incisors 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 cingulum and not
forming a distinct cusp; and cheek teeth (except the small pm ?
and pm,) greatly enlarged, their crowns subquadrate in outline.
The crown of pm, and m , is crossed by a distinct ridge, this better
developed in Thoopterus nigrescens than in T. spadiceus, in which it
is somewhat obscured by the unusually large inner lobe. 1In the type
of 7. spadiceus the smaller upper premolar is absent and no trace of
its alveolus can be detected.

Species examined.—Thoopterus nigrescens (Gray), T. spadiceus
(Thomas).

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

1861. Ptenochirus PETERS, Monatsber. k. preuss. Akad. Welssensch. Berlin,
p. 707 (jagori, subgenus-of Pachysoma = Cynopterus).

1878. Ptenochirus DossoN, Catal. Chiropt. Brit. Mus, p. 81 (subgenus of

’ Cynopterus). .

1899. Ptenochirus MawscHIE, Flederm. des Berliner Mus. fiir Naturk., p. 77
(part, subgenus).

Type-species—Pachysoma (Ptenochirus) jagori Peters.

Geographic distribution.—Philippines, Borneo.

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

Characters—External and cranial characters like Cynopterus (tail
and calcar present). Dental formula:

__2_3'.]:-13_‘&5 i 172_2 1-1 3-3 m 1—1=28
T9-1.598456- 1-1

T R A v SR S i

‘¢

Upper incisors smaller and more pointed than those of C'ynopterus,
distinctly though narrowly separated from each other, the outer
tooth of each pair scarcely more than half as long as inner; lower
incisor smaller than the corresponding tooth (7,) in Cynopterus,
nearly terete (not widened antero-posteriorly). Canines as in
('ynopterus, but without secondary cusps. Cheek teeth differing
from those of ("ynopterus in a general widening and flattening of the
crowns, the outline of which becomes subquadrate in pm *, pm ,, and
m ,, and the less distinctness of the median furrow encroached upon
by the thickened inner ridge.

Species ewxamined.—Ptenochirus lucasi Dobson, P. jagori Peters.

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

Genus MEGAZAZROPS Peters.

1841, Megera TEMMINCK, Monogr. de Mamm,, II, p. 274 (ecaundata).

1841. Megara TEMMINCK, Monogr. de Mamm., II. p. 359 (ccaudata) : not of
Wagler, 1830, or of Robineau-Devoidy. 1830.

1865. Megrrops PrTERS. Monatsber. k. preuss. Akad. Wissensch. Berlin, p.
256. (Substitute for Mcawra.)

1878. Megerops DoBson, Cat. Chir. Brit. Mus., p. 87 (subgenus of Cynop-
terus).

1899. Megarops MATsCHIE, Flederm. des Berliner Mus. fiir Naturk., p. 79

(subgenus of Ptenochirus).

Type-species.—Megera ecandata Temminck.
Geographic 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.s
In this skull the rostrum is also concave laterally, or perhaps the form
might be better described as deeply compressed in and below the
mid-nasal region.

Species examined.—Megerops ecaudatus (Temminck) from Bor-
neo.

Remarks—Though Megwrops has been generally regarded as a
subgenus of Cynopterus, and Matschie has placed it under Ptenochi-
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 Ptenochirus, 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 I have ex-
amined in Paris, somewhat closely resembles Megerops 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 ,” and “m,” are likewise the remnants
of the normal second molar. The animal had, therefore, the dental
formula of Cynopterus. 1In 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 MATSCHIE, Flederm. des Berliner Mus. fiir Naturk., p. 80.
(maculatus.)

Ty pe-species—Cynopterus macnlatus Thomas.

(Feographic 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.-28456- ;92 11 33 929 .
T 1 Te3us 60 1D T A 3y M e T

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

a Die Flederm. des Berliner Mus. fiir Naturk.. pl. [viin], fig. 5. It iseven more-
pronounced in a Bornean specimen in the British Museum (No. 95.10.4.1, Kina
Balu, John Whitehead).

b Die Flederm. des. Berliner Mus. fiir Naturk., p. 71.
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without supplemental cusps; crowns of larger cheek teeth subquad-
rate in outline, the median groove, as in Ptenochirus, less distinct
than in Cynopterus. General form of skull as in Cynopterus and
Ptenochirus.

Species examined.—Balionycteris maculatus (Thomas).

Remarks—The only known species of this well-characterized
genus is further recognizable by its excessively small size (forearm
only 41 mm.) and by the conspicuous yellowish spotting of the wings.

Genus SPHARIAS Miller.

1899. Thoopterux MATscHIE, Flederm. des. Berliner Mus. fiir Naturk., p. 77

(part).
1906. Sphariag MILLER, Proc. Blol. Soc. Washington, XIX, p. 83, June 4,
1906. N

,

Type-species—Cynopterus blanfordi Thomas.

Geographic distribution.—Burma.

Number of forms.—The type-species.

Characters—Like Cynopterus, but without calcar and external
tail; incisors with conspicuously developed, sharply pointed, cut-
ting edges. Dental formula, as in Cynopterus:

—23.1.—2345—-.2—2 1-1 3-3 1-1

55 ¢

12— 1.-23456 =% 29" (1" P 373" m g =30

Cheek teeth and canines as in C'ynopterus, except that the canines
show no trace of secondary cusps. Incisors better developed than
in any of the related genera, and of conspicuously different form. In
C'ynopterus the cutting edge of the lower incisors is flat, though
divided by a shallow emargination into two faintly indicated equal
lobes. In Spherias the outer lobe is practically absent, and the inner
lobe is 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.

Species examined.—S pharias blanfordi (Thomas).

Remarks.—The type and only known species of this genus was
placed by Matschie in 7'hoopterus, but is strikingly different from
all of its allies, particularly in the absence of the calcar, the very
narrow interfemoral membrane, and the remarkably developed in-
cisors. Though perhaps most nearly allied to ("yz:o/)h?/w.s-, 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, Rousettus GrAY. London Medical Repository, XV, p. 299, April 1,

1821. (wgyptiacus.)
1829. Cercopteropus BURNETT, Quart. Journ. Sci. Lit. and Art, XXVII, p.
269, April-June, 1829. (a@gyptiacus, amplericaudatus.)
1843. Xantharpyia Gray, List Spec. Mamm. Brit. Mus., p. 37. (ampleri-
caudata.)
1843. Eleutherura GRrAY. Voyage of the Sulphur. Mamm., Pt. 2, p. 29.
(Pteropus hottentottus Temminck=>~". collariz 1lliger.)
1852, C('ynonycterix PETERS, Reise nach Mossambique, Zool., 1, Siiugeth., p.
25. (collaris.)
1R870. Senonycteris Gray, (‘atal. Monkeys, Lemurs, and Fruit-eating Bats,
Brit. Mus, p. 115.  (Pteropus seminudus Kelaart=Rouscttus am-
plericaudatus.)
1878. Cynonycteris DomsoN, Catal. Chiropt. Brit. Mus., p. 70 (part).
1899. Myonycteris MATSCHIE, Flederm. des Berliner Mus, fiir Naturk., p. 63.
(torquatus.) -
1899. Xantharpyia MATSCHIE, Flederm. des Berliner Mus. fiir Naturk., p. 65.
(brachycephala, brachyotis, ayyptiaca, collaris, amplericaudata.)

Type-species.—Pteropus egyptiacus Geoffroy.

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

Number of forms—Eight species are currently recognized.

Characters.—Dental formula:

-23.1.-23456-,2-2 1-1 3-3 2-2
Te-T-234567°2 2 T-02" 33 "3 3=3%

Teeth essentially as in Cynopterus, but cheek teeth with cusps,
ridges, and grooves less strongly developed. Upper incisors 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 is 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 occipital region, the alveolar line projected
backward, passing through middle of oceiptal condyle, and in the
longer rostrum (distance from orbit to nares greater than lachrymal
breadth). External characters essentially as in ('ynopterus, but muz-
zle less shortened. Second finger with well-developed claw; tail
and calcar present.

Species evamined—Rousettus agyptiacus (Geoffrov), R. amplexi-
caudatus (Geoffroy), R. philippinensis (Gray), . collaris (Tlliger),
R. brachyotis (Dobson), and R. torquatus (Dobson).

Remarks—As here understood the genus Rowsettus includes the
forms placed by Matschie in the subgenera Rowsettus and M yonycteris.
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Genus PTEROCYON Peters.

55

1861. Pterocyon PrTERS, Monatsber. k. preuss. Akad. Wissensch., Berlin, I,
p. 423 (paleaccus=—stramineux). '

1878. Cynonycteris DoBsoN, Catal. Chiropt. Brit. Mus., p. 70 (part).

1881. Leiponyxr JENTINK, Notes from the Leyden Museum, III, p. 59.

(Leiponyx biittikoferi.)

1899. Pterocyon MATscHIE, Flederm. des Berliner Mus. fiir Naturk., p. 62.
(Subgenus of Xantharpyia=Rousettux.)
1899. Leiponyxr MATSCHIE, Flederm. des Berliner Mus. fiir Naturk., p. 85.

(genus.)

Type-species—Pteropus stramineus Geoffroy.
Geographic distribution.—Arabia; Africa south of the Sahara;

Madagascar.

Number of forms.—Three species of Pterocyon are now known.
Characters.—Dental formula

-23.1.-23456-

Teeth as in FRousettus ex-
cept that the crowns of
the lower incisors are not
grooved 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-
guished by the remarkable
development of the audital

bullee, the outer portion of’

which is distinctly differen-
tiated from the inner as a
prominent lip or short tube
surrounding the meatus.
(Fig.7.) Nothing compar-
able to this structure occurs
in the related genera or in

any of the bats that I have examined.

Rousettus.

- ;2-2 . 1-1 pm=—3,m
12-.1.-234567 2-2° 1-1 3-3

F1G. 7—A, ROUSETTUS AMPLEXICAUDATUS.
CAVES NEAR MAULMAIN, BURMA.

3-3 2 -

3 -

No. 37930.

2 .
3—34.

ADULT FEMALE.
x2. B,

PTERYCYON STRAMINEUS. ADULT FEMALE. ROBERTSPURT,

LIBERIA. No. 102461, 2,

External chraacters as in

¢ [n the specles of Rouscttus now known the crown of the first lower molar
is scarcely longer than that of the second. while in Pterocyon stramineus and

P. dupreanus it is about as long as the second and third together.

This char-

acter has been made very prominent by Matschie, but I do not consider it of
special taxonomic importance, however convenient it may be as a means of
recognizing members of the two genera.
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Species examined —Pterocyon biittiloferd (Jentink) P. dupreanus
(Pollen) and P. Strancinens (Geoffroy).

Remarks.—This genus is distinguishable from all other groups of
Chiroptera by the structure of the audital bulle, and from its nearest
ally, Rouscttus, by the entire-edged lower incisors as well.

The type specimen of Leiponyr biittihoferi, which T have examined
in company with Doctor Jentink, appears to be unquestionably a
Pterocyon in which the claw of the index finger is lacking. The
individual is so old that the crowns 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 incisors,
canines, and anterior premolars agree perfectly with those of
Pterocyon, as do also the general aspect of the skull, the peculiar
structure of the audital bulle, and, with the one exception already
noted, the details of external form.

Genus PTEROPUS Brisson.

1762. Pteropus BrissoN, Regn. Anim. in Classes IX distrib, 2 ed., p. 13
(rampyrus).

1799. Spectrum LAcfrEDE, Tabl. des Div. Sousdiv. Orders et Genres, des
Mammif.,, p. 15 (vampyrus).

1866, Eunycteris GRAY, I'roc. Zool. Soc. London, . 64 (phaiops).

1870. Psclaphon Gray, Catal. Monkeys, Lemurs and Fruit-eating Bats Brit.
Mus., p. 110 (ursinus=psclaphon).

1878. Pteropus Dosson, Catal. Chiropt. Brit. Mus., p. 15 (part, included
Acerodon and Styloctenivm).

1899, Pteropus MatscHik, Flederm. des Berliner Mus. fiir Naturk.,, p. O
(part, included Pteraloper and Acerodon).

1899, Neviconpceteris Marsciie, Flederm. des Berliner Mus, fiir Naturk., p. 30
(xubgenus of Pteropus containing the species rabricollis, temominelki,
petersic personatug, capistratus, molossinus, woodfordiy.

1899, Funpycteris Marscuig, Flederm. des RBerliner Mus. fiir Naturk., p. 11
(subgenus of Pteropus containing the species melanopogon, papua-
nus, degener, neohibernicus)y,

1899, Spectrum MarscHIE, Flederm. des Berliner Mus, fiir Naturk.. p. 19 (sub-
genus of Pteropus containing the species poliocephalus, leucopterus,
psclaphon, vetulus, vampyrus, anctianus, rayneri, samocnsis, dasy-
mallus, loochooensis, formosus, rodricensis, lombocensis, brunneus,
scapulatus, livingstoni, macrotis, cpularis, assamensis, hypomela-
nus, ma riannus.,

Type-species—Vespertilio rampyrus Linnaus.
(feographic distribution.—From the Comoro Islands, Madagascar,

and India, to Tasmania, Samoa, the Ladrones, and southern Japan
(Kiusiu).

a Specimens with one or both claws very imperfectly developed, or perhaps
reduced by disease or injury, have been observed in Pteropus capistratus (No.
122124, U.SN.MD. P hypomelanus (No, 105440), P modiglianii (No. 140992),
P. poliocephalus (No. 135904), and Acerodon sp. (No. 105454).
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Number of forms.—About 70 forms of Pteropus are now recog-
nized.
Characters—Dental formula:

~23.1.-23456- .2—-2 1-1 3—3 2—2
9. 1L.-984567 9= 1= P y—y "33~k

Incisors (Plates VIT, 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 is
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 inner 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 incisors and deciduous, its crown 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
(m?* and m ,) essentially like anterior lower premolar in size and
form, but m * usually with a more prominent inner edge and often
with a distinct outer anterior cusp or tubercle. The remaining cheek
teeth (pm?, pm*, m?, and pm ,, pm ,, m , m ,) rather closely resem-
ble each other and are all formed on the same general plan of a sub-
quadrate or somewhat elongated crown 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 m * 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 pm ® 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 almost
vertical by the elongation of the cusps. Skull (fig. 8) moderately
elongate, the length of rostrum considerably greater than lachrymal
breadth. Premaxillaries well developed, in contact anteriorly but
not fused, their breadth along nasal suture at least equal to that at
alveolus of outer incisor. Occipital region strongly deflected and
distinctly tubular, the floor of the braincase forming so great an angle
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In extent of distribution and in the number of its species Pteropus
exceeds all other genera of Megachiroptera. It also has the most
complete and least modified dentition. These two circumstances have
caused the genus to be generally regarded as the most primitive of
the group; but it scems probable that the deflection and tubularity
of the brain case, the great reduction of the audital bullee, 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
Cynopterus, Rousettus, and Pterocyon.

Genus ACERODON Jourdan.

1837. .Acerodon JourpAN, Ann. Sci. Nat., Paris, 2¢ sér., VIII, Zool., p. 369
(jubatus).

1878. Pteropus DosoN, Catal. Chiropt. Brit. Mus., p. 15 (part).

1899. Acerodon MAtscHIE, Flederm. des Berliner Mus. fiir Naturk., p. 9 (sub-
genus of Pteropus.

Type-species—Pteropus jubatus Eschscholtz.

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

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

Characters—Like Pteropus, but with smaller canines and larger,
more complex molariform teeth. Dental formula as in Pteropus.
Upper incisors as in Pteropus, but somewhat more elongate and less
bluntly pointed. Lower 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 Pteropus,
the mandibular canine little exceeding the height of pm ,. Though
reduced in length the canines retain their thickness, and the cingulum
is even better developed than in the related genus. Small premolars
as in Pteropus. Upper molariform teeth differing from those of
Pteropus in relatively greater size, greater breadth of crowns, greater
distinctness 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-internal heel,
sharply differentiated from the two ridges and extending considerably
bevond them, especially behind. Cranial and external characters as
in Pteropus.

Species examined.—Acerodon jubatus (Eschscholtz) and several
undetermined forms.

Remarks—Although. not generally recognized as distinct from
Pteropus this genus is well characterized by the form of the lower
cheek teeth. Additional characters are furnished by the reduced size
of the canines and of the inner lower incisors.
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DESMALOPEX, new genus.

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

Geographical distribution.—TPhilippine Islands.

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

Characters—Like Pteropus; but skull with broader rostrum and
palate, orbits directed slightly more upward, and teeth showing sev-
cral peculiarities that suggest Pteralopex. Upper incisors subequal,
distinctly larger than in P’teropus, 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 incisor, its crown
flat. Small lower premolar relatively larger than in Pteropus, but
smaller than in Pteralopee, its outer edge raised but not distinctly
cuspidate. The remaining premolars. both above and below, agree
with 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 5 and m * not elongated as in Pteropus). 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 distinct
rounded cusps. The quadritubercular form resulting from this is
very noticeable in m , less so in m, Third lower molar as in
Pteropus.

Specics examined.—Desmaloper lencopterns (Temminck).

Remarks.—This genus is intermediate between Pteropus and Pte-
raloper, though nearer the former. In the broadened rostrum and
slightly upturned orbits the skull distinetly suggests Pteraloper,
while the same tendency 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 cusps of m , and m ,. Externally
there are no characters worthy of note.

Genus PTERALOPEX Thomas.

1888. Pteraloper 'THomas, Ann. and Mag. Nat. Iist., Gth ser., I, p. 155,
February, 1888,  (atratu.)
1899. Ptervalopes MaTscHIE, Flederm. des Berliner Mus. fiir Naturk., p. 11,
(Subgenus of Pleropus.)
Type-species—DPteralopes atrata Thomas.
Geograplic distribution.—Solomon Islands.
Number of forms—Only the type species has been thus far dis-
covered.
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Characters—In general like Pteropus, but skull with broader,
nearly parallel-sided rostrum, more upwardly directed orbits. and
high sagittal crest, somewhat obscuring tubularity of occipital re-
gion, and both canines and cheek teeth conspicuously several-cusped.
Except as noted, the skull does not differ particularly from that of
Pteropus. The posterior portion of brain case is distinctly tubular
and so deflected that the alveolar line, projected backward, passes
just below root of zygoma. Premaxillaries rather shorter and broader
than in Pteropus, and. in contact for about 2 mm. anteriorly.
Audital bulle as in Pteropus. Dental formula as in Pteropus, but
pm ? larger and apparently persistent. * Upper incisors 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 cusps so conical as to destroy all
the appearance of longitudinal grooving characteristic of the genus
Pteropus. Lower incisors extremely disproportionate in size, the
outer not less than about twenty times the bulk of the inner. Canines
very short vertically, with a simple posterior basal ledge. Cheek
teeth markedly cuspidate, 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.—Pteraloper atrata Thomas.

 Remarks.—The dentition of Pteraloper represents one of the ex-
treme phases of that tendency to develop secondary cusps, which
appears to be everywhere latent in the Pteropide. The stages through
which it has passed are indicated in the genera .dcerodon and Des-
malopex. The much-reduced inner mandibular incisor, the broad-
cned rostrum, and the complete, strongly upturned orbits are also
highly specialized characters.

Genus BONEIA Jentink.

1879. Boneia JENTINK, Notes from the Leyden Museum, I, p. 117.  (bidens.)
1899. Boneia MAatscuig, Flederm. des Berliner Mus. fiir Naturk., p- 69.
Type-species—Boneia bidens Jentink.
Geographic distribution.—Celebes,
Number of forms—Two species are now known.
Characters.—Like Pteropus, but with a distinet tail; only 1-1 up-
per incisors ; cheek teeth with crowns much flattened.  Dental formula:

~9-.1.-23456-,1-1 1-1 33 99
i9-.1.-234567 2091213 3,11322

GThoums, Proc. Zool. Soc. [mndon 1888, p. 473.

=32. Upper inci-
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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 inci-
sors as in Pteropus, but disproportion in size between outer and
inner more evident. Canines not peculiar, except that the lower
are more strongly curved 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
pm 2, 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 m , is crossed by a distinct 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 case (alveolar line 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 distinctly beyond
interfemoral membrane. Index finger with claw.

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

Genus STYLOCTENIUM Matschie.

1878. Pteropus Dossox, Catal. Chiropt. Brit. Mus., p. 15 (part).
1899. Styloctenium MATsCHIE, Flederm. des Berliner Mus. fiir Naturk., p. 33.
(wallacei.)

Type-species—Pteropus wallacei Gray.

Geographic distribution—Celebes.

Number of forms.—One, the type species.

Characters—Like Pteropus, but with only 1-1 lower incisors and
2-2 lower molars; check teeth subterete in outline and with smoothly
rounded crowns. Dental formula:

1 3 99

T =30,

- 231 -23456- .22 11 33
- 1o P g Mgy

- .99

—9 - 1L -23456- 1107
Incisors both above and below terete. very straight, the crowns
abruptly pointed and scarcely differentiated from shafts. Canines
as in Pteropus, but rather short and thick. Small upper premolar
(pm*) deciduons, 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?,
and pm , m , m,), with crowns nearly circular in outline and with
evenly rounded surface, the cusps and ridges, thongh normal in posi-
tion, so flattened and broadened as to be scarcely noticeable. Skull
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as in Pteropus. Posterior portion of brain case strongly tubular, and
occipital region so deflected that alveolar line projected backward
passes through root of zygoma. Audital bulle as in Pteropus. Ex-
ternal characters as in Pteropus. '

Species examined.—Styloctenium wallacei (Gray).

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

Genus DOBSONIA Palmer.

1810. Cephalotes GeEorFRroY, Anun, Mus. d'Hist. Nat. Paris, XV, p. 104 (part).

1828. Hypoderma 1s. GEOFFROY, Dict. (lass. d'Hist. Nat., XIV, p. 706 (not of
Latreille, 1825).

1840. Hypodermis BLYTH, Cuvier’s Animal Kingdom, p. 69.

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

1898. Dobsonia PALMER, Proc. Biol. Soc. Washington, XII, p. 114, April 30,
1808,

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

1902. Dobronia THoMmAs, Proce. Biol. Soc. Washington, XV, p. 198, October
10, 1902,

Type-species—C(ephalotes peronii Geottroy.

Geographic distribution.—Celebes, Moluccas, New Guinea, Bis-
mark Archipelago, Solomon Islands.

Number of forms.—Three species are now recognized.

Characters.—Differs from Pteropus in absence of claw of index
finger, presence of well-developed tail, attachment of membranes
ulong middle of back, and in the presence of only 28 teeth. Dental
formula:

-2-.1.--3456- ,1-1 1-1 2 -2 2 -2

IS T U X R SR B A we AV AL wa Sl

Upper incisors short, but well developed. in contact or nearly =o. the
crowns about as wide as long and with distinet cutting edge. Lower
“incisors almost structureless spicules 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 is not separated from canine or
from first large premolar by any appreciable space. The other pre-
molars both above and below differ from those of Pteropus in greater
development of the cusps and in more trenchant ridges. Small
posterior molars (m 2 and m ;) as in Pteropus.  Anterior molars (m?
and m ,, m ,) resembling the large premolars in their general charac-
teristics 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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in m* and m , it is confined to the region behind the cusps, 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 case 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 incisor. The inner
extremities barely come in contact. Audital bulle somewhat wider
than in Pteropus, but less developed than in Cynopterus. External
characters unlike those of Pteropus in the absence of the claw of
index finger, the presence of a distinct tail, and the attachment of the
wing membranes along middle of back.

Species examined.—Dobsonia palliata (Geoffroy), D. minor (Dob-
son), and D. magna (Thomas).

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

Genus SCOTONYCTERIS Matschie.

18M. Scotonycteris MATSCHIE, Sitz.-Ber. Gesellsch. naturforsch. Freunde.
Berlin, No. 8, p. 200.
1899. Scotonycteris MATSCHIE, Flederm. des Berliner Mus. fiir Naturk., p. 70.

Type-species—Scotonycteris zenkeri Matschie.

Geographie distribution—West Africa (Kamerun and Fernande
Po).

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

Characters—Dental formula as in Epomophorus and Hypsigna-
thus. Incisors and canines essentially as in £ poniophorus, the former
styliform and without noticeable contrast in xize, 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
two lower molars flattish; other cheek teeth (pm 3, pmt, m?, pm
pme ) 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 C'ynopterus except that rostrum 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 Epomophorus, 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 £'pomophorus, and the fur is slightly woolly.

Species examined —Scotonycterss bedford: Thomas.

Remarks—This genus has been placed near Cynopterus by Mats-
chie, but it appears to be more closely related to Epomophorus.
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 struc-
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
n Hypsignathus. ' ‘

Genus EPOMOPHORUS Bennett.

1836. Epomophorus BeENNETT, Proc. Zool. Soc., London (1835), p. 149, Feb-
ruary 12, 1836. (macrocephalus.) :

1866, Epomops GrAY, Proce. Zool. Soc., London, p. 65 (franqueti).

1878. Epomophorus DossoN, Catal. Chiropt. Brit. Mus., p. 4 (part).

1899. Epomophorus MATSCHIE, Flederm. des Berliner Mus. fiir Naturk., p. 34
(part).

1899. Epomops MatscHIE. Flederm. des Berliner Mus. fiir Naturk., p. 56
(subgenus for E. comptus, E. franqueti, and E. dobsonii).

1899. Micropteropus MarscHIE, Flederm. des Berliner Mus. fiir Naturk.. p.?
(subgenus for F. pusillus).

1899. Nanonycteris Marscuik, Ilederm. des Berliner Mus. fiir Naturk., p. 58
(subgenus for E. veldkampii).

Type-species—Pteropus epomophorus Bennett=>P. macrocephalus
Ogilby.

Geographic distribution—Africa, south of the Sahara.

Number of forms.—About two dozen forms of £pomophorus are
now known. Next to Pteropus this is the largest genus of Mega-
chiroptera. '

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

-238.1.--3%45--.,2-2 1-1 2-2 1-1
121223456221 -DP"3p™ 229

Upper incisors small, styliform; the erowns pointed, but not much
differentiated from shafts; the outer tooth of each pair shorter than
nner, but not strongly contrasted in size. The incisors are sepa-
rated from each other by narrow spaces and from the canine by a
wide diastema. Lower incisors equal in size, forming a nearly
straight row between the canines, separated from each other and

25733—No. 57T—07 M—5

=98,
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from canines by narrow spaces, their crowns bifid or notched, rather
distinctly marked off from shafts, sometimes by an evident con-
striction.s Canines small and weak, not peculiar in form, without
secondary cusps or distinct 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?*, m?). The
remaining maxil-
lary teeth (pm?3,
pm i, and m?) are
essentially as in
Pteropus, except
that they are rela-
tively smaller, and
the cusps and
ridges, though
sharp and distinct,
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
incisors), 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 little more than half
its width. Deflection of occipital region slight, the alveolar line con-

Fi16. 9.—EPOMOPHORUS FRANQUETI. LIBERIA. No. 38189. Xx1j.

a Very noticeable in an immature E. franqueti from Mount Coffee, Liberia
(Cat. No. 83798, U. 8. N. M.).
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tinued backward usually passing through audital bulla and occipital
condyle. Audital bulle about as in ('ynopterus, much better de-
veloped than in Pferopws. Mandible slender and weak, its depth
between pm, and pm, scarcely greater than length of pm,; coronoid
low and very gradually sloping. In its external characters the genus
differs from Pteropus chiefly in the very large full lips and the pres-
ence of a distinct, though very rudimentary tail consisting of two
vertebrae and readily detected by touch. Males usually with con-
spicuous glandular mass and tuft of modified hairs on shoulder.

Species examined —E pomophorus comptus H. Allen, E. crypturus
Peters, £. dobsonii Bocage, E. franqueti Tomes, E. gambianus Jen-
tink, £. labiatus (Temminck), E. macrocephalus (Ogilby), E. minor
Dobson, £. neumanni Matschie, E. pusillus Peters, E. wahlbergi Sun-
devall; also several undetermined forms.

Genus HYPSIGNATHUS H. Allen.

1861. Hypsignathus H. ALLEN, Proc. Acad. Nat. Sci. Philadelphia, p. 156.
(monstrosus.)

1862. Sphyrocephalus MURRAY, Proc. Zool. Soc. London, 1862, p. 8. (labro-
Sus=monstrogus.)

1862. Zyganocephalus MURRAY, Proc. Zool. Soc. London, pl. 1 (misprint).

1878. Hypsignathus DossoN, Catal. Chiropt. Brit. Mus., p. 6 (subgenus).

1899. Hypsignathus MATscHIE, Flederm. des Berliner Mus. fiir Naturk., p.
42 (subgenus). ’

Type-species—H ypsignathus monstrosus H. Allen.

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

Number of forms.—The type species only.

Characters—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
eyes 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 Epomophorus, but with dorsal and ventral profiles
nearly parallel, the depth of rostrum in males greater at diastema
than in lachrymal region. Teeth as in £pomophorus, 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, pm *y mt, pm g, m, and me,, with inner ridge much more
developed than in £ pomophorns and median furrow correspondingly
deepened, outer ridge of lower molars divided into two distinct
blunt cusps.

Species examined —ITypsignathus monstrosus H. Allen.

Remarks—The peculiarities of I ypsignathus monstrosus, espe-
cially those of the teeth, are too great to allow the animal to be placed
in the genus Epomophorus.
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Subfumily KIODOTIN .
1875. Macroglossi DossoN, Ann. and Mag. Nat. Hist., 4th ser., XVI, p. 346,
November, 1875 (group of I’teropida). ‘
1878. Macroglossi Dosson, Cutal. Chiropt. Brit. Mus., p. 4 (group of Ptcro-
) pida).
1891. Carponycteriine’ FLowER and LypeEKKER, Mammals living and extinct,
p. 654,
1898. Kiodotiria PALMER, Proc. Biol. Soc. Washington, XII, p. 111, April 30,
1898.
1809. Pteropodidae MATsCHIE, Flederm. Berliner Mus. 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 Fiji and Caroline groups. A single genus
occurs in West Africa.

Characters—Premaxillaries at first separate, but uniting and losing
their distinctness 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 reduced in size.

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

KEY TO THE GENERA OF KIODOTINZE.
Occipital portion of skull slightly deflected, the alveolar line when projected
backward passing through root of zygoma______________ Eonycteris, p. 69.
Occipital portion of skull much detlected, the alveolar line when projected
backward passing considerably above root of zygoma.
Lower check teeth 5-5; tail present.

2-2
Incisors 1215 upper cheek teeth 4—4; tail extending to heel.
: Notopteris, p. 74.
2-2
Incisors 5_o; upper cheek teeth 5-5; tail not extending to knee.

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

Incisors f:f ....... cecccccscccsccsnccnansesascessaslVeSORYClEriS, P. T4
. 2-2
Incisors 9 9’
Incisors well developed. the lower forming a continuous line
between canines________________________ Spconyeteris, p. T2,
Incikors minute, the lower not forming a continuous line
between canines,
First three maxillary cheek teeth approximately alike in
size and form.
Upper check teeth 6-6__________ Odaontonyeteris, p. 71,
Upper cheek teeth -5 _____________ Kiodotus, p. 70.
First three maxilliary cheek teeth differing conspicuously
among themselves in size and form.
Lengthh of mandibular symphysis nearly twice distance
between” outer surface of canines: lower ineisors
not bifid_._.____________________. W elonyceteris, p. 73,
Length of mandibular symphysis scarcely greater than
distance between outer surface of canines; lower
incisors conspicuously bitid-_-__ Trygenycteris, p. 73.
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Genus EONYCTERIS Dobson.
1873. Eonycteris DossoN, Journ. Asiat. Soc. Bengal, XLII, Pt. 2, p. 204
1878. Eonycteris Dosson, Catul. Chiropt. Brit. Mus., p. 94
1899. Eonycteris MaTscuig, Flederm. des Berliner Mus. fiir Naturk., p. 89.
Type-species—Macroglossus spelwus Dobson.
Geographic distribution—Malay Peninsula, Sumatra, Java, and
Borneo. )
Number of forms.—The type is the only species yet known.
Characters—Externally like Rousettus, except that muzzle is more
elongate and the index finger has no claw. Tail and calcar well
developed. Tongue with the usual characters of the subfamily,
sharply pointed, and highly extensible. Skull not strikingly differ-
ent from that of Rousettus, but more slender, and occipital region
more deflected, the alveolar line when continued backward passing
through or slightly .above root of zygoma. Mandible not as heavy
as in Rousettus 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-.2-2 1-1 3-3 9-9_
12-. 12234567 2-2°1-1P"3°9 " 337
Upper incisors of equal size, simple, shorter than in Rousettus,
but not distinctly different in form or position. Lower incisors ap-
parently similar to upper (none seen with unworn crowns), directed
distinctly 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 Rousettus, but lateral ridges and median grooves less distinct.
Species eramined.—FEonycteris spelaa (Dobson).
Remarks—\While this genus by the structure of the tongue and an-
terior portion of the mandible is evidently a member of the subfamily
Kiodotina, it is the least characteristic of the group, lacking the
noticeable deflection of the occipital region that occurs 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
Rousettus, which may be regarded as occupyving a position near the
point of departure of the long-tongued group.

34,

Genus CALLINYCTERIS Jentink.

1889. Callinycteris JENTINK, Notes from the Leyden Museum, XI, p. 209,
November, 18%9.
1899. C'allinycteris MatscHik, Fledern. des Berliner Mus, fiir Naturk., p. 90.

Type-species—Callinycteris rosenbergii Jentink.
Geographic distribution.—Celebes.
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Number of forms—The genus is represented by the type species
only.

Characters—Like Eonycteris, 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 Eonycteris, and
the crowns of the last upper premolar and first upper molar are
distinctly broader in proportion to their length.

Species examined.—Callinycteris rosenbergii Jentink.

Remarks.—Though closely related to Konycteris this genus ap-
pears to be well characterized by its heavier dentition and by the
absence of the small m ,. 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 ScHINz, Naturgesch. und Abbild. Siiugeth., p. 71 (not

L irird

Macroglossum ScopoLr 1777).

1827. Macroglosse LessoN, Man. de Mammalogie, p. 115.

1840. Kiodotus BLyTH, Cuvier's Animal Kingdom, p. 69,

1848. Rhynchocyon GisTEL, Nuaturgesch., Thierreichs fiir hishere Schulen, p.
ix (not of Peters, 1847).

1878. Macroglossus Donson, Catal. Chiropt. Brit. Mus., p. 95.

1891, Carponycteriz LYDEKKER, in Flower and Lydekker, Mammals Living
and Extinct, p. 634.

1899. Macroglossus MATSCHIE, Flederm. des Rerliner Mus. fiir Naturk., p. 95
(part).

1898. Kiodotus PALMER, Proc. Biol. Soc. Washington, XII, p. 111, April 30,
1898.

Type-species.—Pteropus minimus Geoffroy.

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

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

Characters.—Dental formula:

-23.1.-23456-.2-2 1-1 3-3 2-2
§ g

Te-1.-234567'a- C1-P3-p ™ g3t

Upper incisors subequal, minute, simple, distinctly projecting for-
ward, the diameter of the crowns 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. Lower incisors similar to upper in form and position, but
outer tooth appreciably larger than inner and median space much
wider than that between outer incisor and canine, the latter interval
about equal to that between the incisors of each pair. Canines strong
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and well developed, without secondary cusps or prominent cingula,
the maxillary canines with deep longitudinal groove on anterior sur-
face. Cheek teeth small, without distinct contrasts of size or form,’
the two anterior in each jaw (pm 2, pm 2, pm ,, pm ;) with the crowns
compressed and elevated into distinct though blunt cusp, the others
(pm*, m?*, m?* pm , m,, m, m,) with narrow nearly flat crowns
bounded by indistinct ridges, of which that on the outer side is the
less developed. Anterior premolar, both above and below, close to
canine, but separated from succeeding
premolar by space about double as
great as width of its crown. 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 zygoma and middle of braincase.
Postorbital processes short and little
curved. Development of audital bul-
lze about as in ('ynopterus. Mandible
very weak, and ramus distinctly con-
cave beneath. Symphysis long, its
greatest diameter equal to about twice
the distance between outer sides of ca-
nines. Externally characterized by p. 10 riovorus LacocmiLos. Apurr
presence of well-developed claw on in- FEMALE. PHILIPPINE ISLANDS. No.
dex finger, attachment of wing memn- 2% >k
brane to base of fourth toe, and rather low on sides of body. No
external tail.

Species examined.—Kiodotus minimus (Geoffroy) and K. lago-
chilus (Matschie).

Genus ODONTONYCTERIS Jentink.

1902. Odontonycteris JENTINK, Notes from the Leyden Museum, XXIII,
No. 3 (July, 1901), p. 140. July 15, 1902,

Type-species—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
~93.1.-234567.22 1-1 3-8  3-3_
To- 1.-284567 29 T-17"3°8 " 3-8
is unique among Pteropine bats. In actual form, however, the teeth -
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do not differ very noticeably from those of Aiodotus. Incisors and
canines quite as in that genus.  Check teeth both above and below
- uniformly smaller than in AYodotus (compared with a Philippine
specimen of the lagochius type), 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 genus (2 teeth). Third
upper molar well developed, nearly as large as m ,, its crown sub-
circular in outline. "External characters as in A'iodotus. Tongue
with the papillee smaller than in Aodotus (compared with Philip-
pine lagochilus 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 A%odotus they overlap so that the surface
of the tongue is quite hidden).
Species evamined —Odontonycteris meyeri Jentink or a closely
related species from Cagayan Sulu (north of Sandakan, Borneo).
Remarks—While the characters of the single specimen of Odon-
tonycteris that T have examined (male, ad. Cat. No. 125316, U.S.
N.M., collected 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.

1899, Syconyeteris MATscHIE, Flederm. des Berliner Mus, fiir Naturk., p. 98.
(Subgenus of Vacroglossus=Kiodotus.)

1902. Syconycteris JENTINK, Notes from the Leyden Musceum, XXIII, No. 3
(July, 1901), p. 131, July 135, 1902, (Genus.)

Ty pe-species—Macroglossus minimus var. australis Peters,

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

Number of forms—TFour species are recognized.

Characters—Like hiodotus, but with much larger incisors, the
height of those in upper jaw greater than width of premaxillaries,
those in the lower jaw forming a continuous 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 me,). Occiput not as much deflected as in A/odotus, the
alveolar line when projected backward passing distinetly below mid-
dle of braincase.

Species examined.—Syconycteris crassa (Thomas).

Remarks—As Doctor Jentink has pointed out, this group, origi-
nally defined as a subgenus of Aiodotus to contain the species austra-
iz, papuanns, finsclhiy, and erassus, scems quite worthy of recognition
as 2 genus.
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Genus TRYGENYCTERIS Lydekker.

1885. Megaloglossug I’AGENSTECHER, Zool. Anzeiger, VIII, p. 245, April 27,
1883. (Not Megaglogsa Rondani, 1865.)

1891. Trygenycteris LYpEKKER, in Flower and Lydekker, Mammals living
and extinet, p. 635.

1899. Megaloglossus MATscHIE, Flederm. des Berliner Mus. fiir Naturk.,
p. 101.

Type-species—M egaloglossus woermanni Pagenstecher.

Geographic distribution—Western Africa from Liberia to the
Kongo. ,

Number of forms.—The type species only has been thus far dis-
covered. )

Characters.—Like Kiodotus, but skull with occipital region less
deflected (alveolar line projected backward, passing noticably below
middle of braincase), mandibular symphysis scarcely or not longer
than distance between outer edges of canines, incisors equally spaced,
the middle upper teeth not projecting forward, the lower with dis-
tincetly. bifid crowns, and anterior upper premolar (pm *) conspic-
uously smaller than next succeeding tooth.

Species examined —Trygenycteris woermanni (Pagenstecher).

Remarks—This genus is unique among the Kiodotine bats in its
perpendicular middle upper incisors and distinctly bifid lower in-
cisors. In the shortness of the mandibular symphysis it is ap-
proached by Eonycteris only.

Genus MELONYCTERIS Dobson.

1877. Melonycteris DossoN, Proe. Zool. Soc. London, p. 119, June, 1877 (see
Catal. Chiropt. Brit. Mus., p. 97).

1877. Cheiropteruges Rassay, Proe. Linn. Soc. New South Wales, 11, p. 17,
July, 1877.

1899. Melonycteris MATSCHIE, Flederm. des Berliner Mus. fiir Naturk., p. 92.

Type-species—Melonycteris melanops Dobson.

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

Number of forms—One; the type species.

C'haracter—Externally like Kiodotus, except that the nostrils are
more projecting and the wing is attached to dorsum of foot slightly
above base of third toe. (The only known species is not as small as
the species of Aiodotus, head and body about 110 mm., and the color
of the underparts, head, and face is much darker than that of back.)
Skull not essentially different from.that of Aiodotus, though larger
and more heavily built. Teeth 34 (Plates VII, VITI, fig. 4) as in

. -23.1. -23456- _— -
Kiodotus 121 -9341567 Upper incisors and outer lower incisors
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as small, relatively, as in A7odotus; inner lower incisors smaller, con-
trasting with outer teeth almost as much as in Syconycteris, 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 by a sharp ridge; cingulum ill
defined; no trace of secondary cusps. Lower canine with barely
indicated furrow on outer side. Anterior upper cheek tooth (pm *)
scarcely larger than incisor, close to base of canine. Anterior lower
premolar (pm ,) considerably larger than corresponding maxillary
tooth (its diameter about twice that of ¢,), but similarly crowded
against canine.  Middle upper premolar (pm *) conspicuously larger
than the other check teeth, separated from pm 2 and pm ¢ by spaces
slightly greater than length of its alveolus.  Other teeth essentially
as in hiodotus.
Species exeaniined.—Melonycteris melanops Dobson.

Genus NESONYCTERIS Thomas.

1887, Nesonycteris Tuosmas, Ann. and Mag. Nat. Hist., 5th ser., XIX, p. 147,
February, 1887,
1899. Nesonycteris MatscHik, Flederm. des Berliner Mus, fiir Naturk., p. 91.

Ty pe-species—Nesonycteris woodfordi Thomas.

Geographic distribution—Solomon Islands,

Number of forms—QOne.

Characters—Like Meclorycteris, but index finger without claw, and
lower incisor only 1-1. (The only known species is nearly uniform
vellowish brown throughout, with no conspicuous contrasts of color.)
Dental formula:

-23.1.-23456-,2-2 1-1 3-3 2-2 39
1 T a4 r T 1sC P oy M =32,
2o L -234567 1-11-1" "33 " 33"
In form the teeth closely resemble those of Melonycteris. Lower
incisors almost in contact with canines, leaving a wide median space.
Npectes evamined.—N esonycteris wood fordi Thomas,

Genus NOTOPTERIS Gray.

1859, Motopteris Gray. PProce. Zool, Soe. London, p. 36,
ISR Notopteris Donson, Catal. Chiropt. Brit, Mus., p. 92,
1899, Notopteris Marsciie, Flederm. des Berliner Mus. fiir Naturk., p. 8K,
Type-species—Notopteris macdonaldii Gray.
Geographic distribution—I1ji Islands, New Iebrides, and Caro-
line Islands. .
Noundher of forms—QOnly the type is now known.
Characters—Dental formula:
-23. 1L-2345--.2-2 1-1 3-3
o

1-
[ ( P ,m B
_ SR TR SR LA R A LN UL



THE PAMILIES AND GENERA OF BATS. 75

Inner upper incisor very minute, not penetrating the gum; outer
very small, but piercing the gum. Lower incisors about equal to
outer upper incisor, placed close to canine, the mandible projecting
considerably in front of it. Canines strong and well developed, not
peculiar in form, the upper with deep longitudinal groove on front
surface. Cheek teeth essentially as in Melonycteris. Skull much as
in Melonycteris, but occiput not as strongly deflected (alveolar line
projected backward passes a little below middle of brain case). Bulle
only a little wider than in Pteropus. Externally much like a rather
small Cynopterus, but with middle of back bare owing to attachment
of membranes along median dorsal 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
kinown Pteropine bat. Caudal vertebrze 10.

Species examined.—N otopteris macdonaldii Gray.

Subfamily NYCTYMKENIN 4.

1821, Cephalotidae Gray, London Medical Repository. XVI, p. 299, April 1,
1821 (part. probably included both N yetymene and Dobsonia).

1878. Pteropodide DoBsoN, Catal. Chiropt. Brit. Mus., p. 3 (part; Pteropi,
pzlft).

1899. Pteropodid@ MatscHIE, Flederm. des Berliner Mus. fiir-Naturk., p. 1
(part).

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

Characters.—Premaxillaries broadly and solidly fused anteriorly
(length of median suture almost equal to distance between ca-
nines), all their boundaries completely lost in adults; bony palate
not narrowing behind tooth ‘rows, the width of interpterygoid 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; "check teeth
not unusually cuspidate.

Principal subdirisions—The subfamily Nyctymenina contains the
single genus Nyctymene.

Genus NYCTYMENE Bechstein.

1800. Nyctymene BECHSTEIN, Syst. Nebers. Vierf. Thicre, 11, 615,

1810. Cephalotes GEorrrOY, Ann. du Mus. d'ITist. Nat., Paris, XV, p. 104,

1811. Harpyia TLLIGER, Prodr. Syst. Mamm. et Avium, p. 118 (not of Ochsen-
heimer, 1810).

1837. Gelasinus TEMMINCK, Monogr. de Mamnw, 11, p. 100,

1862. Uronycteris GrAY, Proe. Zool. Soc. London. p. 262 (Cynopterus albi-
venter Gray="VYespertilio cephalotes Pallas fide Dobhson).

1878. Harpyia Dosson, (atal. Chiropt. Brit. Mus., p. 88.

1895. Uronycteris 'THOMAS, Novitates Zoologicwe, 11, p. 163, June, 1805,
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18, Gelaxinuxs MaTscHiIe, Flederm. des Berliner Mus. fiir Naturk., p. 81.

1899, Bdelygma Marsciie, Flederm. des Berliner Mus. fiir Naturk., p. 82
(subgenus for Harppia major Dobson).

1902, Npetimene THosas, Proe. Biol, Soe. Washington, XV, p. 198, October
10, 1902,

1905. Nyctymene 'THoMAs, Proe. Zool. Soc. London (1904), p. 188, April
18, 1900,

Type-species—TVespertilio cephalotes Pallas.

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

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

Characters—Dental formula:

-2-.1.-2345-- .1-1 1-1 38-3 1-1_,
e L =23456- 00113 p ™y =

Incisors large, completely filling space between canines, their crowns
subterete and distinetly marked off from shafts by well-developed cin-
gula; cutting edge well developed, notched near outer side. Canines
(Plates VII, VIII, 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 upper with well-developed sec-
ondary cusp usually present, though this occasionally (V. robinson?)
represented by a mere thickening of the enamel. Small premolar
(pm*® and pm ,) well developed, its crown terete and slightly flat-
tened, the tooth just equal to cingulum of canine in height.  Second
lower molar like small premolar, but erown nearly double as large
and obscurely quadrate in outline. Other cheek teeth (pm 3, pm*,
P pmeyy moy and me ) essentially alike in form, those in each jaw
gradually diminishing in size from btfore backward, the median
groove deep but much distorted by the large anterior ensps which
are so developed as 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 pm * and
pm 5 and outer cusp, except in pm* and m ', tending to be bifid.
Skull short and heavy, the distance from orbit to nares less than
lachrymal width: brain case narrow and very little deflected, the
alveolar line projected backward, passing about through condyle;
occiput not tubular; audital bullae better developed than in Pteropus,
but less so than in Cynopterus; mandible practically 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.

Npecies examined.—Nyctymene cephalotes  (Pallas), N. major
(Dobson), N. albiventer (Gray). V. acllo Thomas, N. robinsoni
Thomas, and V. lnllwla Thomas.
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Subtimmily HARPYIONYCTERIN 4.

Geographic distribution.—Known only from Mindoro, Philippine
Islands.

Characters—Premaxillaries 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 crossing 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 HARPYIONYCTERIS Thomas.

1896. Harpyionycteris 'Taosmas, Ann. and Mag. Nat. Hist,, 6th ser.,, XVIII,
. 243, September, 1806, '

1898. Harpyionycteris Tnosmas, Trans. Zool. Soc., London, XIV, p. 384, pl
xxx (animal) ; pl. xxxv (skull and teeth).

1899. Harpyionycteris MATSCHIE, Flederm. des Berliner Mus. fiir Naturk.,
p. 70.

Ty pe-species—Harpyionycteris whitehead: Thomas.

Geographic distribution—Island of Mindoro, Philippine Islands.
Number of forms—Only one species is known.
Characters—Dental formula:

-2 - 1.-23456-, 1 1? 1_1 5.3 9
S-(B1L-234567 o 0 Y v R
280r30.

Upper incisor very large, completelv filling space between canines,
their form much as in Ewmops (p. 257), that is, 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 distinct anterior cusp
and narrow posterior heel. The corresponding tooth«in the lower
jaw (pm,) is much larger, its size when viewed from the side
nearly equaling that of the first molar. In form it somewhat
resembles the canine though the cingulum and secondary Cll\p are

e ]In the type it occurs in the right Ludll(]ll)lc only.
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less developed.  Middle upper premolar (pm?®) large, almost equal
to the canine, with well developed inner and posterior secondary
cusps. Tt is closely resembled by pm,, the main cusp of which
is, however, more slender.  The last premolar both above and below
has a distinet inner and posterior secondary cusp and a bifid main
cusp.  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 an:l
three inner cusps between which extends the fairly well-defined
median groove. Skull not unlike that of /’fcropus in general form,
but occipital region apparently not tubular. The deflection of the
oceipnt is so slight that the alveolar line when projected backward
passes through base of zvgoma. 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.
Species eaoancined —Iarpyionycteris whiteheadi Thomas.

Suborder MICROCHIROPTERA.

1821 Insectivora Gray, London Medical Repository, XV, p. 209, April, 1,
121,

1872 Animalirora GiLn, Arrangement of the Families of Mammals, p. 16,
November, 1872,

I8TH. Microchiroptera Dogson, Ann. and Mag. Nat. Iist, 4th ser.,, XVI,
p. 346, November, 1875,

1878, Microchiroptera Dosson, Catal. Chiropt. Brit. Mus., p. 2.

1800, Microchiroptera Matscuie, Flederm, des Berliner Mus, fiir Naturk, -

p- L

Geograplic distribution—The same as that of the order Chirop-
tera (p.43).

Characters—The following characters may be enumerated in addi-
tion to those mentioned in the key on page 43¢ Tragus normally
present (absent in Rhinolophidie and Hipposideride only) ; skull
with rostral portion usually specialized in form; postorbital proc-
esses usually absent or rudimentary (well developed in Emballonu-
rida) 5 teeth of the insectivorous type, except in sonme of the Phyllos-
tomidie and in the Desmodontidie, the cheek teeth of the upper and
lower jaws very different from each other (except in the Desmodon-
tida), the cusps of the molars when present homologous with those
of the primitive tuberculo-sectorial tooth; lower incisors often 3-3.

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

Principal subdivisions.—\s 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 TO THE FAMILIES OF MICROCHIROFTERA.

Premaxillaries absent_______________________________ MEGADERMIDE, p. 101,
Premaxillaries present.
Premaxillaries usually free, always incomplete, their boundaries never
obliterated.
Premaxillaries represented by nasal branch only, or with a very
incomplete palatal branch.
Postorbital processes absent; second finger with two pha-

langes_____________ o _____ RHINOPOMIDE, . SO,
Postorbital processes present; second finger without pha-
langes_ . ______________________ TMBALLONURID.E, P. 82,

Premaxillaries represented by palatal branch only,
Toes with two phalanges each; pelvis with postacetabular
foramen_ . ___________________________ HipProsipeERID.E, p. 104,
Toes (except hallux) with three phalanges each; pelvis with-
out postacetabular foramen. .
Premaxillaries bony throughout, in contact with each other
and with maxillaries; tragus present; tibula absent,
NYCTERID.E. P. 9.
Premaxillaries partly cartilaginous, free from each other
and from maxillaries; tragus absent: fibula present,
RHINOLOPHID.E, D. 106.
Premaxillaries always fused with surrounding parts, complete or incom-
plete, their boundaries very early obliterated.
Ischia fused together beneath posterior extremity of sacrum,
: NOCTILIONID.E, P. 3.
Ischia not fused together heneath sacrum.
Fibula robust (its diameter usually about half that of tibia),
contributing largely to strength of short, stout leg.
Third phalanx of middle tinger cartilaginous except at

extreme base; claws simple__________ MOLOSSID.E, . 241,
Third phalanx of middle finger bony; claws with basal
talon ____________________________ MYSTACOPID &, P. 239.

Fibula very slender or rudimentary, not contributing essen-
tially to strength of long, slender leg.
Third phalanx of middle finger cartilaginous except at
extrene base.
Humerus with trochiter much longer than trochin,
projecting eonspicuously beyond head. and forming
a complete secondary articulation with scapula,
VESPERTILIONID.E. . 195,
Humerus with trochiter scarcely longer than trochin,
not projecting conspicuously beyond head, its articu-
lation with scapula frequently slight or none.
Presternum not broadened anteriorly; keel of
mesosternum very high; claw of thumb well
developed ___________________ NATALIDE, D, 180,
Presternum greatly broadened anteriorly ; keel of
mesosternum a mere ridge; claw of thumb rudi-
mentary IFURIPTERID.E, D. 186,
Third phalanx of middle finger bony.
Canine teeth very large, <hearlike : molars enormously
reduced, without trace of crushing surface,
DESMODONTIDA, D 170,
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Canine teeth not shearlike or specially modiﬁofl; mo-
lars well developed, with at least some trace of
crushing surface.

Toes (except hallux) with three phalanges each;
thumb and foot without sucking disk,
PHYLLOSTOMID.E, p. 116,
Toes with two phalanges each; thumb and foot
with sucking disk.

Tragus free; no mushroom-shaped process in
auditory meatus; second finger reduced to
an incomplete metacarpal; sucking dixks
pedicillate__________ THYROPTERID.E, . 190,

Tragus adnate to ear conch; a conspicuous
mushroom-shaped process in auditory mea-
tus; second finger with well-developed meta-
carpal ; sucking disks sessile,

Myzoponin.x, p. 193,

Family RIIINOPOMID.E.

1821. Vespertilionide (part; Race 1, part) Gray, London Medical Reposi-
tory, XV, p. 209, April 1, 1821,

1827. * Les Phyllostomes ” LessoN, Man. de Mammalogie, p. 76 (part).

1831, Vespertiliones (Vespertilionida) (part; Phyllostomina, part) BoNa-
PARTE, Saggio di una distrib. metodica degli Anim. Vert., p. 15.

1838. Vespertilionide (part; Rhinopomina) BoNAPARTE, Nuovi Annali delle
Scienze Naturali, Bologna, Anno I, Tomo IT, p. 112,

1838, Vespertilionida (part; Phyllostomina, part) Gray, Mag. Zool. and
Bot., I, p. 486, December, 1838.

18534, [Rhinolophide] * Rhinolophidés ” Gervals, Histoire Naturelle des
Mammiféres, p. 200 (part).

1865, Megadermata PETERS, Monatsber. k. preuss. Akad. Wissensch., Berlin,
p. 256 (part).

1866, Rhinolophida (part; Rhinopomine) GRrAY, Proc. Zool. Soc. London, .
81.

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

1875, Emballonuride (part; Rhinopomata) DossoN, Ann. and Mag. Nat.

Hist., 4th ser., X VI, p. 349, November, 1875,

1878, Emballonurida (part; Rhinopomata) DossoN, Catal. Chiropt. Brit.
Mus., p. 353,

1886, IXmballonurida (part; Rhinopomata) GiLn, Standard Natural Iistory,
YV, p. 169.

1891, Emballonurida (part) ; Emballonurine, part, Rhinopomatine division)
Frowkr and LynskKER, Mammals living and extinet, p. GG6,

1892, Emballonurida (part; Rhinopomatini) WinGg, Jordfundne og nule-
vende Flagermus (Chiroptera) fra Lagoa Saunta, Minas Geraes, Bra-
silien, p. 24.

Geographic distribution—Frem Egypt through southern Asia to
Burma and Sumatra.

Characters—ITumerus 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
Pteropida), capitellum nearly in line with shaft; second manal digit
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with two distinct bony phalanges; third digit with two well-de-
veloped phalanges, but no trace of third; shoulder girdle (Plate XI,
fig. 1) normal, the seventh cervical 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
type; tragus present, simple; muzzle with distinct ridgelike dermal
outgrowth.

Remarks—The family Rhinopomide 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 scapula, the free premaxillaries
from which the palatal branch is nearly lack-
ing, and the absence of postorbital processes.
The strongly 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, indicates
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 Fio. 11.—RHiNopoMA MicRo-

: s e PHYLLUM. IMMATUR® FE-
those of the Pteropidic. As these primitive e Ecver. No. smso.
characters are not offset by any strong spe- — x 1
cializations 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 subdirisions—The family Rhinopomidiv is represented
by the single genus Rhinopoma.

Genus RHINOPOMA Geoffroy.

1813. Rhinopoma GeoFrroyy Descr. de I'Egypte, 11, p. 113,
1821. Rhynopoma BowpicH, Anal. Nat. Class. Mamm., p. 30.
1854, Rhinopomus Gervals, Iist. Nat. des Mamm., p. 202,

Type-specics—Rhinopoma microphyllum  Geoffroy = Vespertilio
microphyllum Briinnich.
Geographic distribution—Same as that of the family (p. 80).

25733—No. H7T—07T M G
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Characters—Dental formula:
-2-1.—-=--4567.1-1 1-1 1-1 3-3

12 1.-2-4567°2-21-D/M2-»"3-3

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 distinct outer
and inner lobe and a minute, sometimes obsolete, median lobe.
Canines simple, without distinct cingulum, the upper with well-
developed anterior and posterior cutting edges. Cheek teeth normal,
without noticeable peculiarities of any kind. Upper premolar
(pm?) 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 distinctly
swollen. Combined breadth of nasals greater than length. Pre-
maxillaries tapering upward, in contact anteriorly, but not fused.
Audital bulle 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. Ears rather large, extending a little be-
yond 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 alcoholic specimens) on the surface of an ill-defined pad, the
upper edge of which is surmounted by a ridgelike, rudimentary
noseleaf. Lips neither swollen nor wrinkled.

Species exumined.—Rhinopoma microphyllum (Briinnich) and .
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.

=98,

Family EMBALLONURID.E.

1821. Vespertilionide (part; Race 1, part) Gray, London Medical Reposi-
tory, XV, p. 299, April 1, 1821,

1827. Rhinolophina LEsson, Man. de Mammalogie, p. 81 (part).

1831, Vespertiliones (Vespertilionida') (part: Vespertilionina, part) BoNa-
PARTE, Saggio di una distrib. metodica degli Anim. Vert., p. 15.

1838. Vespertilionidae (part; Noctilionina, part) Gray, Mag. Zool. and Bot.,
11, p. 408, December, 1838,
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1850, [Vespertilionida'] * Vespertilionidés” (part) ; Emballonurina, part)
GERvAIS, Expéd. du Comte de Castelnau, Zool., Mamm., p. G2,

1865. Brachyura PETERS, Monatsber. k. preuss. Akad. Wissensch., Berlin, p.
257 (part).

1866. Vespertilionide (part; Emballonurineg and Diclidurina) GrAY, Ann.
and Mag. Nat. Hist., 3d ser.,, XVII, p. 92. February, 1866.

1867. Noctilionide (part; Taphozoine) JerpoN, Mammals of India, p. 30.

1870. Vespertilionics (part; XNoctiliones, part) FITzINGER, Sitzungsber. k.
Akad. Wissench., Wien. Math. Naturwiss. Cl., LXI, Pt. 1, p. 458.

1872. Noctilionide (part; Emballonurine) GiLL. Arrangement of the Fami-
lies of Mammals, p. 17. :

1875. Emballonuride (part; Emballonure and Taphozoi) DoBsoN, Ann. and
Mag. Nat. Hist.,”4th ser., XVI, p. 349. November, 1875.

1878. Emballonurida (part; Emballonure and Dicliduri) Dosson, Catal.
Chiropt. Brit. Mus,, p. 353. .

1886. Emballonuride (part; Emballonure and Dicliduri) GiLL, Standard

Natural Iistory, V, p. 169.

1891 Emballonuride (part; Lmballonurma-, part, Emballonurina) FLOWER
and Lypexkker, Mammals living and extinct, p. 666,

1892, Emballonuride: (part; Emballonurini) WINGE, Jordfundne og nule-
vende Flagermus (Chiroptera) fra Lagoa Santa, Minas Geraes, Bra-
silien, p. 24.

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

Characters—Humerus with trochiter well developed, though not as
large as trochin, not articulating with scapula, neither tubercle rising
above head; epitrochlea not specially developed, but with distinct
spinous process (especially in Taphozous 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 vertebrea
are nearly or quite obliterated ; skull with well-developed postorbital
processes (in Diclidurus these are obscured 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 bulle
emarginate on.inner side; teeth normal; tragus present, simple;
muzzle without special cutaneous outgrowths.

Remarks.—The members of the family Emballonurida 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 distinctly back from the edge.

Next to the Rhinopomide the Emballonuride 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 Rhinopomidwe 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
curious 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 distinct group by
Gervais in 1855. It was treated by him as a tribe of the Vesper-
tilionidee under the name Emballonurina, and was composed of
Urocryptus (=Saccopteryx), Diclidurus, Emballonura, Proboscidea
(=Rhynchiscus), Centronycteris, and Furia (=Furipterus). Except
for its subordinate rank it was therefore essentially the same as the
present family Emballonuridee, the only difference being the inclusion
of the genus Furipterus, a member of the family Furipteride. Ten
years later Peters enlarged the group by adding the genera M ysta-
cina (=Mystacops), representing the family Mystacopide, and Noe-
tilio, representing the family Noctilionidee. He also discarded or
overlooked the name proposed by Gervais, and substituted the new
term Brachyuras Gray, in 1866, practically returned to the classi-
fication of Gervais, but improved it by eliminating Furipterus. He
also separated Diclidurus as a group Diclidurina, of equal rank with
the Emballonurina, Furipterina, and his eight other subdivisions of
the family Vespertilionide.> Fitzinger placed the group, enlarged
by the addition of Chilonycteris, Mormoops, and Noctilio, as a sub-
family Noctiliones of the family Vespertilionida (* Vespertiliones™).c
Gill returned to the more natural arrangement of Peters, but used
Gray’s name Noctilionidie” In 1875 Dobson combined the Brachy-
ura and Molossi of Peters to form the family Emballonuride. This
strikingly artificial assemblage has been accepted as a family by most
recent authors.  Both Winge ¢ and Harrison Allen/ however, re-

¢ Monatsber. k. preuss. Akad. Wissensch., Berlin, 1865, pp. 257-258.

b Ann. and Mag. Nat. Ilist,, 3d ser., XVII, pp. 92-93, February, 18G6.

¢ Sitzungsber. k. Akad. Wissensch,, Wien, Math. Nat. Cl., LXI, Abth. 1, pp.
458-530, T15-828; LXII, Abth. 1, pp. 13-66,

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

¢ Jordfundne og nulevende Flagermus (Chiroptera) fra Lagon Santa, Minas
Geraes, Brasilien, p. 24, 1892,

7 Monograph of the Bats of North America (1803), p. 162, Marceh 14, 1894,
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moved the Molossine genera to form a subdivision of the Vesper-
tilionidee.

Principal subdivisions.—The genera of Emballonurida as a whole
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 distinct subfamily. .

KEY TO THE SUBFAMILIES OF EMBALLONURID.E.

Postorbital process slender, distinet; clavicle not expanded.
Emballonurine, p. 85.
Postorbital process broad, almost obliterated by the very wide supraorbital
ridge ; clavicle greatly expanded__________________ Diclidurine, p. 94.

Subfamily EMBALLONTURIN A,
18G6. Emballonurina, GRAY, Ann. and Mag. Nat. Iist., 3d ser., XVII, p. 92.
February, 1866.
1878. Emballonure DossonN, Catal. Chiropt. Brit. Mus.., p. 353.
1886. Emballonure GiLL, Standard Nat. Hist.,, V, p. 169.

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

Characters—Postorbital processes long and curved, in no way
obscured by supraorbital ridges, their length at least four times,
their width; clavicle 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 EMBALLONURIN.E.

Upper incisors 2 - 2; wings without pouches.__________ Emballonura, p. 86.
Upper incisors 1 — 1; wings with or without pouches.
Wings without pouches:
Heavily built species with forearmi usually more than 50 mim.;
frontal region of skull conspicuously concave___Taphozous, p. 93.
Lightly built species with forearm less than 50 mm.; frontal region
of skull not conspicuously concave,
Anterior upper premolar (pm *) styliform: muzzle not notice-

ably produced ___ _________ __________________ Coleura, p. 87.
Anterior upper premolar (pm?*) lancet shaped: muzzle notice-
ably produced__________________________ Rhynchiscus, p. SK.

Wings with pouches:
Molars without hypocones; upper incisors absent in adult.
Muyropteryr, p. 91,
Molars with hypocones: upper Incisors present in adult.
Premaxillaries rudimentary above, much exceeded by greatly
inflated anterior portion of rostrum___Balantiopteryr, p. 92.
Premaxilaries well developed above, their extremities lying
distinetly on upper surface of rostrum,
Muzzle and anterior root of zygoma so little expanded
that tooth rows are visible from above.
Centronyceteris, p. 91,
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Muzzle and anterior root of zygoma so expanded that tooth
rows are hidden from above.
Interpterygoid fossa broad in front, the palate with
evident median projection__________ Cormura, p. 9.
Interpterygoid fossa strongly narrowed anteriorly,
the palate without median projection.

Upper surface of rostrum flat, with a slight me-
dian longitudinal groove_____ Naccopteryr, p. 8).
Upper surface of rostrum distinctly swollen, con-

vex, without noticeable median groove.
Rostrum so much swollen anteriorly that its
dorsal profile is nearly parallel with tooth
POW_ . Peropteryr, p. 90,
Rostrum so little swollen anteriorly that its
dorsal profile forms a conspicuous angle with
tooth row_______________ Peronygmus, p. 90,

Genus EMBALLONURA Temminck.
1838. Emballonura TeEMMINCK, Van der Hoeven's Tijdschr. Nat. Gesch. en
Physiol,, V, p. 22,
1878. Emballonura DonsoN, Catal. Chiropt. Brit. Mus., p. 359.
Type-species—Emballonura monticola Temminck. The genus con-
tained four species, monticola, saxatilis, caninus, and calcaratus
(=maximiliani), among which no type was designated. As all but
the first have received other generic names, monticola, by elimination,
becomes the type. .
Geographic distribution—From the Malay Peninsula and Sumatra
east to Samoa. One species occurs in Madagascar.
Number of forms.—Seven forms of Emballonura are currently

recognized.
Characters.—Dental formula:
-23.1.-2-4567.2-2 1-1 2-2 3-3

123.1.-2-4567°3-3 ° 1-1 2" 33

Upper incisors simple, small but well developed and permanent,
subequal, the inner tooth of each pair slightly the larger. Lower
incisors 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 cusp.  Small upper
premolar (pm %) a minute spicule in which no definite structure is
visible. Lower premolars (pm, and pm,) almost exactly resem-
bling canine, but shorter and less slender. Upper molars broad, the
first and second with distinet hypocones, the third with the meta-
cone nearly as large as in the first and second, but with no trace of

m —34.

P
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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 distinct 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 indicated by a low ridge. Audital bulla smaller than
combined area of pits, distinctly 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 between
eyes. Like all of the Old World mem- -
bers of the family, Emballonura lacks
unusual glandular development in the
wings.

Speciesexamined.—Emballonura semi-
caudata (Peale), E. peninsularis Miller,
E. anambensis Miller, and E. nigre-
scens (Gray).

Remarks—In the presence of 2 -2 up-
per incisors, in the slight flattening of
the tibia and in the special modifica-
tions that distinguish most of the other Fro.12.—EyBaALLONURA PENINSULARIS,
genera, Emballonura is the most primi- ~ gPVir B, TR Lowen Stx.
tive member of the family. It is also
the most widely distributed genus in the group, in this respect
approached by Taphozous only.

Genus COLEURA Peters.

1867. Coleura TPETERS, Monatsber. k, preuss. Akad. Wissensch., Berlin,
p. 479.
1878. Coleura Domson, Catal. Chiropt. Brit. Mus., p. 364,

Type-species—Emballonura afra Peters.

Geographic distribution—Eastern Africa from Mozambique to
upper Egypt; Seychelle Tslands.

- Number of forms—Only two members of this genus have been de-
scribed.

Characters.—Like Emballonura, but upper incisors only 1-1; pre-
maxillary strongly bent inward above; basisphenoid pits 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. Proboscidea Spix, Simiarum et Vespertilionum Brasil, Spec. Nov.,,
p. 61, (Not Proboscidea J. G. Brugiére, 1791.)

1867. Rhynchonpcteris TeTers, Monatsber. k. preuss. Akad. Wissensch,,
Berlin, p. 477.  (Not Rhinchonycterig Tsehudi, 1844—46.)

1878. Rhynchonycteris Douson, Catal. Chiropt. Brit, Mus., p. 366,

1904, Proboscidea ALLEN, Bull. Amer. Mux, Nat. Hist., XX, p. 343, October 8,

1M,
1907, Rhiynchisxceus MILLER, Proc. Biol. Soc., Washington, XX, p. 65, June 12,
1907.

Type-species—DProboscidea sarvatilis Spix="TVespertilio naso Wied.
Geographic distribution.—The mainland of tropical America.
Number of forms.—Only one species of Rhynchiscus is now known.
Characters—Dental formula:

-2-.1.-2-4567 .1-1  1-1 9 2-2 L, 33 _

193 1.-2-4567 *3-38 " 1-pr2" 37" 335
Upper incisor minute, simple, persistent, mscrted in main axis of
premaxillary and at extreme tip of bone, the
teeth, therefore, converging. Lower incisors
small, trifid, forming a continuous, slightly
concave line between canines.  Canines and
lower premolars as in £mballonura. Anterior
upper premolar (pn*) unusually large, its
crown sharply pointed and noticeably flat-
tened laterally, the outline being nearly an
isosceles triangle.  Iirst upper molar with
conspicuous antero-external cusp separate
from small parastyle. Hypocone of m! and
Fe. 18—Ruysemscus naso, M0 very distinet, subterete.  Third upper

Avvir mate. Escoxprvo molar  with  well-developed metacone and

pavRI NicAnAGUA, %0 Wi three commissures. Lower molars all alike

X2, in form, the third merely smaller than the
others, all the cusps normal.  Skull (fig. 13) with rostrum somewhat
more than half as long as brain ease, and so deep posteriorly that the
forchead forms sc molv any angle with upper surface of rostrum.
Lachrymal region .\h;_rhtly mﬁ.ntod. 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 slightly
larger than the two pits together. M.nmlll»]o very abruptly bent
upward behind tooth row.  Externally characterized by the greatly
clongated muzzle, and among the American genera by the absence of
wing sacs.  The only known species has the f()l‘('lllll sprinkled with

=32.
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minute tufts of grayish fur, a character of much use in identifying
specimens.
Species examined.—Rhynchiscus naso (Wied).

Genus SACCOPTERYX Illiger.

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

1838-39. U'rocryptus TEMMINCK, Van der Hoeven’s Tijdschr. Nat. Gesch. en
Physiol., V, p. 31 (bilineata).

1878. Saccopteryr DoBsoN, Catal. Chiropt. Brit. Mus., p. 369 (part).

Type-species—TV espertilio leptura Schreber.

Geographic distribution—Mainland of tropical and subtropical
America.

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

Characters—Teeth as in Rhynchiscus, except that pm? is a
simple terete spicule, and the outer
anterior cingulum cusp of m! is less
developed. - Skull (fig. 14) with
broad flat rostrum considerably more
than half as long as brain case, and
so low posteriorly as to form a dis-
tinct 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. Brain
case with distinct sagittal crest. “maiman. Nooios Awcn. Mvs, Nag. Hier
Basisphenoid pits large, well de- x2
fined, separated in middle by a distinct longitudinal plate. Audital
bulla not as large as area of the pits, slightly but distinctly emar-
ginate antero-internally. Externally 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.—Saccopteryx bilincata (Temminck), S. leptura
(Schreber), S. canescens Thomas, S. gymnura Thomas, S. centralis
Thomas.
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Genus CORMURA Peters.
1867. Cormura I'ETERs, Monatsber. k. preuss. Akad. Wissensch., Berlin,
p. 475, plate opposite p. 480.

Type-specics.—Saccopterye brevirostris Wagner.

Geographic distribution.—Brazil.

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

Characters.—Skull as in Saccopteryx, 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 and encroached
on by evident median palatal projection. Teeth not essentially dif-
ferent from those of Saccopteryxz. Position of wing sac not known.

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

Remarks—Though apparently a near ally to Saccopteryr, this
genus is readily distinguishable by the structure of the interpterygoid
region.

Genus PEROPTERYX Peters.

1867. Peropteryr PETERS, Monatsber. k. preuss.
Akad. Wissensch., Berlin, p. 472 (genus).
1878. Peropteryr DoBsoNn, Catal. Chiropt. Brit.

w Mus., p. 370 (subgenus of Saccopteryz).

1899. Peropteryr MiLLEr, Bull. Amer. Mus.
Nat. Hist., XII, p. 178, October 20, 1899
(genus).
Type-species.—V espertilio caninus Wied.
Geographic distribution.—Tropical main-
land of America, north to southern Mexico ;
southernmost Lesser Antilles.
Number of forms—Three species of Pe-
FI1G. 15.—PEROPTERYX TRINITATIS rr)[)‘t(’,rg/ T are now. known. :
TYPE. ADULT FEMALE. PORT OF Characters—Like Saccopteryx but with
e b No- Tt AMER 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 profile nearly parallel with tooth row. Wing sac opening outward
near the anterior border of antebrachial membrane. Ears separate.
Species  evamined —DPeropterye  canina  (Wied), P. kappleri
Peters, and P. trinitatis Miller.

Genus PERONYMUS Peters.

1868, Peronymus PrTERS, Monatsber. k. preuss. Akad. Wissensch., Berlin,
p. 145 (subgenus of Peropteryr).

Type-species—DPeroptery.r leueoptera Peters,
Geographic distribution—Northern South America.
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Number of forms.—The type species is the only member of the
genus 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.—DPeronymus leucopterus (Peters).
Remarks—The peculiar form of the rostrum, together with the con-
nected ears, seem enough to give Peronymus generic rank. Though
in exactly the same position, the wing sac is better developed in the
female of Peronymus than in that of Peropteryx.
' Genus CENTRONYCTERIS Gray.
1838. Centronycteris Gray, Mag. Zool. and Bot., II, p. 499 (subgenus of
Proboscidea).
1867. Centronycteris PETERS, Monatsber. k. preuss. Akad. Wissensch., Ber-
lin, p. 478 (genus).
1878. Centronycteris DoBsoN, Catal. Chiropt. Brit. Mus., p. 371 (subgenus
of Saccopteryr).
Type-species—Vespertilio calcarata Wied=V. maximiliani Fischer
(Saccopteryx wiedi Palmer).
Geographic distribution—Brazil and Peru.
Number of forms—The type is the only known species.
Characters—Similar to Saccopterye, but whole animal, including
skull, more slender. Lower edge of orbit so little expanded that
tooth row is distinctly 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 examined.—Centronycteris maximiliani (Fischer).
Genus MYROPTERYX Miller.

1906. Myropteryr MILLER, Proc. Biol. Soc. Washington, XIX, p. §9, May 1,
1906.

Type-species—Myropteryx pullus Miller.

Geographic distribution—Brazil and Dutch Guiana.

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

Characters—Externally most nearly resembling Peropteryr, with
which it agrees in position of wing sacs, but with 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 sac-winged genera in the
absence of hypocone in first and second upper molar, and in the
minute, early deciduous upper incisor.

Species examined.—Myropteryx pullus Miller.
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Remarks.—While examining the bats in the Royal Museum of Nat-
ural History in Berlin I found four specimens from Surinam col-
lected by ‘Kappler and labeled by Peters as Cormura brevirostris.
On*comparison with the original description 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 Liburnau, 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-
ized 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
incisors are merely said to be extremely
Fio. 16—BaLantiorreryx puicata. SMall, while the ﬁgure shows them of

ADULT FEMALE. MoRELos, TENUANTE: pormal size for members of the group.

PEC, MEXICC. No. 51142, x 2. v . .

No mention is made of the hypocones
of the upper molars, but these cusps are unmistakably indicated in

the plate. -
Genus BALANTIOPTERYX Peters.

186G7. Balantiopteryr PETERS, Monatsber. k. preuss. Akad. Wissensch. Ber-
lin, p. 476 (genus).

1878. Balantiopteryr DossoN, Catal. Chiropt. Brit. Mus., p. 371 (subgenus
of Saccopteryr).

1904, Balantiopterys Ernior, Land and Sea Mammals of Middle Ameriea
and West Indies, p. 611 (genus).

Type-species—Balantiopteryr plicata Peters.

Geographic distribution.—Tropical and subtropical mainland of
America.

Number of forms—Only two species of Balantioptery.e have been
described.

a Peters, Monatsher. k. preuss. Akad. Wissensch., Berlin, 1867, p. 475, plate
opposite p. 480.
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Characters—Distinguished from the other sac-winged bats by the
great inflation of the rostrum (fig. 16), which rises anteriorly much
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  examined—Balantiopterye plicata Peters and B. infusca
Thomas.

Genus TAPHOZOUS Geoffroy.

1813. Taphozous Grorrroy, Descr. de I'Egypte, 11, p. 113 (perforatus).

1842. Saccolaimus LessoN, Nouv. Tabl. Regn. Anim., Mamm., p. 19 (pub-
lished as a synonym of Taphozous, from Kuhl manuseript).

1873, Taphonycteries DoBsoN, I'roe. Zool. Soc. London, p. 548 (subgenus fur
Taphozous saceoleimus, T. affinis, and 7. peli).

1878. T'aphozous Donson, Catal. Chiropt. Brit. Mus., p. 378,

1878. T'aphonycteris Donson, Catal. Chiropt. Brit. Mus, p. 379 (subgenus
for Taphozous saccolaimus, T. affinis, and 1. peli).

Type-species—Taphozus perforatus Geoffroy.

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

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

Characters—Dental formula:

-2-.1.-2-4567.,1-1 1-1 2-2 3-3
1201 -2-4567 22 -0/ ooy g_3=30:
Upper incisor in main axis of premaxillary very minute, often
absent in old individuals, its tip never attaining level of cingulum
cusp of canine. Lower incisors large, imbricated, trifid, forming a
continuous 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 barely indicated. Cheek teeth showing no
special peculiarities except that the small upper premolar (pm*),
thongh very low, its crown scarcely or not reaching level of c¢ingulum
of canine and large premolar, is unusually broad and is provided
with a distinct main cusp and a posterior cingulum cusp, occasion-
ally with an anterior eingulum cusp also.  Iirst and second upper
molars subquadrate in outline, the w pattern rather <hallow; no
distinet hypocones. Third upper molar with only two commissures,
the tooth terminating posteriorly at the mesostyle.  The mandibular
cheek 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,
conspicuously narrowed in front of lachrymal region. Interorbital
region strongly concave. Premaxillaries large, broadly rounded off
posteriorly, extending to upper surface of rostrum. Postorbital
process well developed, curved, terete, or slightly flattened. Ptery-
goids gradually diverging posteriorly, the hamulars nearly straight.
Basisphenoid pits large and deep, separated by a conspicuous me-
dian plate. \udital bullwe large, conspicuously emarginate on inner
side.  Mandible with notice-
able concavity in lower outline
beneath premolars. Externally
characterized by the short,
very conical muzzle, deep hol-
low between eyes, 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 cxamined ~Taphoz-
ous  perforatus  Geoffroy, 7.
mauritianus Geoffroy, 7. me-
lanopogon Temminek, 7' Wud-
ventris Cretzschmar, 7. sacco-
laimus Temminck.
Remarks—Though showing
no special peculiarities of ex-
ternal form this genus is prob-
ably the most aberrant of the
Emballonurine. Iigh special-
ization is shown in the form of
the rostrum and anterior por-
Fla. 17.—Tarnozovs saccoLamnvs. AvvntreMate. tion  of  the mandil)le, the
TARUSSAN BAY, SUMATRA. No. 111092, 2 (l(’(’])l_\' gl’()O\‘(‘(] tibia, and the
high spinous process of the epitrochlea, all of which indicate affinities
with the Diclidurina.

Subfiunily DICLIDURIN /K.

1866, Diclidurina GrAY., Ann. and Mag. Nat. Iist., 3d ser., XVIIL, p. 92, Feb-
ruary. 1866,

1878, Dicliduri Donson, Catal. Chiropt. RBrit. Mus., p. 350.

1886, Dicliduri (arn, Standard Nat. Hist, V, p. 169,

Geographic distribution—Tropical America.
C'haracters—Skull (fig. 18) with postorbital processes short and
straight, scarcely 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 XII,
figs. 1, 2), with a longitudinal groove, so deep that the bone has the
appearance of a hollow cylinder slit along the outer side.
Principal subdivisions—The subfamily contains the one genus
Diclidurus. '
- Genus DICLIDURUS Wied.

1819, Diclidurus WiEp, Isis, p. 1629,
1878. Diclidurus DoBsoN, Catal. Chiropt. Brit. Mus., p. 391.

Type-species—Diclidurus albus Wied.

Geographic 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

-2-,1.-2-4567 ,1-1 1-1 2-2 3-3
12812224567 3= ¢ T-1 /" 9w ™ 323=32

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.

Species examined.—Diclidurus scutatus
Peters and 0. rirgo Thomas.

formula:

Family NOCTILIONID.E.

1821. Noctilionidae Gray, London Medical Re-
pository, XV, p. 209 (part), April 1,
1821.

1827. Noctilionina LessoN, Man. de Mam-
malogie, p. 99 (part).

1831. Vespertiliones (Vespertilionida) (part;
Noctilionina, part) BoNAPARTE. Naggio di
una distrib. metodica degli Anim, Vert., ! @ 18.—DICLIDURUS VIRGO, CHAM-
p. 14. rll-:;z}wu, GUATEMALA. No. 120577,

1838. Vespertilionide (part; Noctilionina. i
part) BoNAPARTE. Nuovi Annali delle Scienze Naturali, Bologna, Anno
I, Tomo II, p. 112.

1838. Vespertilionida (part; Noctilionina, part) Gray. Mag. Zool. and Bot.,
11, p. 498, December, 1838.

1855. [Vespertilionida] * Vespertilionidés ” (part: Noctilionina) (GERVAIS,
Expéd. du Comte de (astelnau. Zool., Mamn., p. H2.

1865. Brachyura PETERs. Monatsher. k. preuss. Akad. Wissensch., Berlin,
p. 257 (part).

18G6. Noctilionide (part: Noctilionina) Gray, Ann. and Mag. Nat. TTist.,
3d. ser., XVII, p. 92, February. 1866,

1870. Vespertiliones (part: Noctiliones, part) FitziNcer Sitz.-ber. kais.
Akad. Wissensch.,, Wien. Math. Naturwissensch.,, Classe, LXI, Abth,
I, p. 457.
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1872, Noctilionida (part; Noctilionine) GiLL, Arrangement of the Families
of Mammals, p. 17.

1875. Emballonurida: (part; Emballonurina, part, Noctiliones) TORSON,
Amn. and Mag. Nat. Hist,, XVI, p. 349.  November, 1875,

1878. Emballonuride (part; FEmballonurine, part, Noctiliones) DoBsON,
Catal. Chiropt. Brit. Mus.. p. 353.

1886. Noctilionidee GiLL, Standard Natural History, V, p. 171,

1889, Brachyurida AMEGHINO, Actas de la Acad. Nac. de Ciencas de la Rep.
Argentina en Cordoba, VI, p. 350.

1801, Emballonuridee (part; Emballonurine, part, Noctilionine division)
Frower and Lypekker, Mammals Living and Extinet, p. 666,

1892, Phyllostomatida- (parvt: Mormopini, part) WINGE, Jordfundne og
nulevende Flagermus (Chiroptera) fra Lagoa Santa, Minas Geraes,
Brasilien, p. 24,

Geographic distribution.—Tropical America, north to Cuba and
southern Mexico.

Characters—THumerus 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 theanesosternum (Plate XIII, fig. 2), slightly developed,
seventh cervical vertebra not fused with first dorsal; foot normal,
but with enormously developed bony calcar, supported by greatly
cnlarged, distally expanded, and flattened calcaneum (Plate XIII,
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 sacrum, a symphysis pubis also present in males; skull
without distinct 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 scarcely 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 cheek pouches.

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

Renarks.—That this group should be regarded as a distinet family
is sufficiently indicated by the peculiarities of the wing, shoulder
joint, skull, and pelvis. Its relationships, however, are less clear.
The large trochin and small trochiter with its slight articulation with
the scapula indicate a low position near the Rhinopomidwe and Em-
ballonuridie, while the structure 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 subdirvisions—Two genera may be distinguished among
the species of Noctilionida.

KEY TO THE GENERA OF NOCFILIONID.E.

Length of tibia and foot together more than half *total length:’ upper
molars separated postero-internally by wide spaces; commissure of
hypocone in m* and me® obsolete_______________________ Noctilio, p. 97.

Length of tibia and foot together less than half ‘total length;’ upper
molars separated postero-internally by narrow spices; commissure of
hypocone in m* and m * well developed___________________ Dirias, p. 99.

Genus NOCTILIO Linnseus.

1776, Noctilio LINN.EUS, NSyst. Nat, I, 12thed,, p. 88,

1808. Noctileo TiEDEMANN, Zoologie, I, p. 536 (Nachtlbowe, V]espertilio] lep-
orinus Linnpus).

1821. Cela'no Leaci, Trans. Linn, Soc. London, XIII, p. 69 (brookswana=
leporinus).

1878. Noactilio DopsoxN, Catal. Chiropt, Brit. Mus., p. 393 (part).

Type-species—Vespertilio leporinus Linnwus,
Geographic distribution.—Tropical America north to Cuba and
southern Mexico.
Number of forms—Two forms, lepordnes and mastirus, the status
of which is not clearly understood. are now usually recognized.
Characters—Dental formula:
-23.1.---4567 .2-2 1-1 1-1 3-3

71— =98
9 D i
2 3-3

-~ 1. —9-4567 ‘1-11-1?a_2

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

25733—No. HT—07 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 crown larger than high,
and about 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 concave, with median ridge, the
outer surface uniformly convex: lower canines not peculiar except
for a slight twist in the shaft at about middle. Cheek teeth 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 crown more than twice as broad as
long, its two cusps 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 crowded inward. Ifirst and second upper molars subequal, the
four cusps, three styles. and the commissures all well developed;
hypocone very distinct, terete, but with scarcely 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 distinct. Form of skull highly characteristic; brain
case deep, short oval in outline, with very prominently flaring, shelf-
- like mastoid region and distinct sagittal crest. 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 braincase, highly arched, the nares
almost tubular and opening directly forward except for a slight
posterior emargination. Palate distinctly concave laterally, almost
flat antero-posteriorly ; behind tooth rows it narrows very gradually,
much as in the Pteropide. Audital bullee small, but covering about
half surface of cochlew. Ears separate, slender and pointed, with
well-developed tragus. Muzzle pointed, the nostril pad strongly
projecting, but nostrils not tubular. Lips very full.  Chin with well-
developed cross 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.

Speies ecamined —Noctilio leporinus (Linnweus), including both
“leporinus ™ and “ mastivus.”
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Remarks—Except from the next genus Noctilio is so 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 calcar, 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 correlated with its largely fish-eating habits,
Yoctilio is the more specialized of the two genera comprised in the
family. '

Genus DIRIAS Miller.

1878, Noctilio Dosson, Catal. Chiropt. Brit. Mus., p. 293 (part).
194, Dirias MILLER, I'roc. Biol. Soc. Washington, XIX, p. 84, June 4, 1906
(albiventcr).

Type-species—Noctilio albiventer Spix.

Geographic distribution.—Warmer parts of South America.

Number of forms—Dirias albiventer (Spix) and ). zaparo (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 Voctilio. Teeth as in
Noctilio except that the first and second upper molars are very
slightly emarginate posteriorly, so that the spaces between the teeth
are scarcely noticeable; hypocone relatively largely than in Noctilio
and connected by a high, conspicuous commissure, with the commis-
sure extending from protocone to metacone.

Species examined.—Dirias albirenter (Spix).

Family NYCTERID.E.

1821. Vespertilionidae (part: Race 1, part) Gray, London Medical Reposi-
tory, XV, p. 209, April 1, 1821,

1827. Rhinolophina LEssoN, Man. de Mammalogie, p. 81 (part).

1831. Vespertiliones (Vespertilionida')  (pavt: Phyllostomina, part) Boxa-
PARTE, Saggio di una distrib. metodiea degli Anim. Vert., p. 15,

1838. Vespertilionida (part: Rhinolophina, part) BoNAPARTE, Nuovi Annali
delle Scienze Naturali, Bologna, Anno [, Tomo II, p. 112,

1838. Vespertilionida (part: Vespertilionina, part) GRAY, Mag. Zool. and
Bot., 11, p. 494, December, 1838,

1854, [Rhinolophida] * Rhinolophidés ™ Grrvars, Hist. Nat, des Mammi-
féres, p. 200 (part).

1855. Nycterina VAN pEr Hokven, Handb. der Dierkunde, 2d ed., T1 p. 1028
(part).

18635. Megadermata Peters, Momatsbher. k. preuss. Akiad, Wissensch., Berlin,
p. 256 (part).

1866. Rhinolophida (part; Npycterina) Gray, P'roc. Zool, Soc. London, p. K3,

1872. Megadermide GiLL, Arrangement of the IMamilies of Mammals, p. 17
(part).



100 BULLETIN 57, UNITED STATES NATIONAL MUSEUM.

1RTH. Nycterida (part: Nycterine) Dosson, Ann. and Mag. Nat. Hist., 4th
ser., XVI, p. 348, November, 1875,

18T8. Nycterida (part, N ycterina’) Dosson. Catal. Chiropt. Brit, Mus., p. 161,

1886, Megadermida (part, Nyctering') Gier, Standard Natural Iistory, V,
p. 165,

1891, Nycterida FLower and Lypekker, Mammals Living and Extinet, p. 658
(part).

1892, Rhinolophidw (part; Mcgadermatini part, Nycterides) WINGE, 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.

Characters—Humerus with trochiter small, about equal to trochin,
not articulating with scapula, the two tubercles rising very slightly
above head; epitrochlea very large,
with conspicuous styloid process, capi-
tellum carried outward beyond 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 is somewhat broadened, and
first rib is noticeably strengthened;
fibula absent; pelvis normal except
that as a whole it is unusually short
F16.19.—NYCTERIS avANICA. SEMBRONG ] broad, ischia wide apart posteri-

RIVER, JoHORE. No. 112608, x 1}. . . .

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 thronghout and completely filling
space between maxillaries: teeth normal: tragus present, simple;
muzzle with cutaneous outgrowths margining a deep longitudinal
groove.

History.—Though variously associated by the earlier authors with
the Vespertilionidwe, P’hyllostomidie. or Rhinolophidae this family
was placed with the Megadermidae 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 Megadermida or Nyeterida.
Though undoubtedly this assoctation is natural the peculiarities of
the two scem great enough to warrant their recognition of separate
families.

Renwvirks—The Nyeteridie arve at once recognizable by their long
tails included to the tip in membrane, Iarge 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 Nycteridwe contains the single
genus Nycteris.
Genus NYCTERIS Geoffroy.

1795. Nycteriz Georrroy and Cuvier, Magasin Encyclopédique, 10 année,
I1, p. 186 (nomen nudum).
1803. Nycteris Georrroy, Cat. Mamm. Mus, National Hist. Nat.. p. 64.
1803. Nicteris DesMAResT, Nouv, Dict. d’Hist. Nat., XV, p. 501,
1813. Nycterus G. FiscHER, Zoognosia, 3d ed., I, p. 18
1838. Petalia Gray, Mag. Zool. and Bot., 11, p. 494, (jarvanica.)
1866. Nycterops GRrRAY, Proe. Zool. Soc. London, p. 83.  (pilosa=hixpida.)
1866, Pelatia Gray, I’roc. Zool. Soc. Iondon, p. 83,  (jaranica.)
1878. Nycteris DossoN, Catal. Chiropt. Brit. Mus., p. 161,
Type-species—TV espertilio hispidus Schreber.
Geographic distribution—Africa, except northwestern portion;
also the Malay Peninsula, Java, and Timor. o
Number of forms—About a dozen forms of Nycteris are known,
all but one of them African.
Characters—The essential characters of the genus ave the same as
those of the family. In addition may be mentioned: Dental formula,

-23.1.---4567.2-2 1-1 1-1 3-3

12871 -2 4567 8- 102y 337
upper incisors trifid, almost exactly resembling the lower both in
size and form; outer lower incisor with crown not quite as large and
distinctly 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 pm , and m .

Species examined.—Nycteris athiopica Dobson, V. capensis Smith,

N. fuliginosa Peters, N. grandis Peters, N. hispida (Schreber), V.
javanica Geoftroy, V. luteola Thomas, N. thebiaca Geotfrov.

Family MEGADERMID. .

1821, Vespertilionide (part: Race 1. part) Gray, London Medical Reposi-
tory. XV, p. 299, April 1, 1821,

1827, Rhinolophina, Lrssox, Man, de Mammalogie, p. 81 (part).

1831, Vespertiliones (Vespertilionida)  (part: Phpllostomina, part) BoNa-
PARTE, Raggio di una distrib. methodica degli Anim. Vert.. p. 15.

1838, Vespertilionida (part; Rhinolophina, part) BoNaparTeE, Nuovi Annali
delle Scienze Naturali, Bologna, Anno I, Tomo IL, p. 112,

1838, Vespertilionida (part: Phyllostomina, part) Gray, Mag. Zool. and
Bot., II. p. 486. December, 1838,

1834, [Rhinolophide] * Rhinolophidés ™ Gervats, IHist. Nat. des Mannui-
fores, p. 200 (part).

1864, Megadermatida I, ALLEN, Monogr. Bats N, Amer., p. 1 (part: Vaero-
tus=0topterus, and Megaderma, are the only generic mentioned).

32;



102 BULLETIN 57, UNITED STATES NATIONAL MUSEUM.

1865, Megadermata PeTERs, Monatsber. k. preuss, Akad. Wissensch., Berlin,
p. 256 (part).

1866, Rhinolophida (part; Megadernmina) Gray, Proe. Zool. Soe., London,
p. 83.

1872 Megadermida Ginn, Arrangement of the Families of Mammals, p. 17
(part).

1875, Nycterida (part; Megadermina) DossoN, Ann. and Mag. Nat. ITist.,
4th ser., XVI, p. 348,

1878, Nycteride (part; Megadermine) Dosson, Catal. Chiropt. Brit. Mus.,
p. 154,

1886, Megadermida Girn, Standard Natural History, V, p. 164 (part).

1891, Nyecterida Frower and LypEKKER, Mammals living and extinet, p. 638

(part).

1892, Rhinolophidae (part; Megadermatini, part, Mecgadermata) WINGE,
Jordfundne og nulevende Flagermus (Chiroptera) fra Lagoa Santa,
Minas Geraes, Brasilien, p. 24,

1907, Megadermatida ANbDERSEN and WRoOUGHTON, Ann. Mag. Nat. Hist., Tth
series, XIX, p. 129, February, 1907.

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

Characters—Humerns and shoulder joint as in the Nyecteride;
second finger with one phalanx; third with twoj; shoulder girdle
abnormal in the great widening of anterior portion of presternum
(greatest width nearly four times length) and in the fusion of this
widened portion, together with the first rib, first dorsal, and seventh
cervical vertebrw, 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 conspicuous leaflike cutancous outgrowths.

Ilistory—The history of this family is the same as that of the
Nyeterida.

Remarks—Although undoubtedly a near ally of the Nycteride,
this group appears to be well characterized as a family. It closely
resembles the Nycteridwe in the form of the humerus and structure
of the shoulder joint. and usually though not invariably in the form
of the skull. Tt 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 MEGADERMIDE.

Upper premolars 2-2; interorbital region not conspicuously concave.
Lachrymal width much less than distance from orbit to canine,
Megaderma, p. 103,
Lachrymal width greater than distance from orbit to canine,
Lyroderma, p. 104.
Upper premolars 1-1; interorbital region conspicuously concave.
Rudimentary premaxillaries rather distinct, projecting beyond line of
canines; width of frontal expansion much less than distance be-
tween outer sides of toothrows_________________] Macroderma, p. 105.
Rudimentary premaxillaries practically absent; width of frontal ex-
pansion about equal to distance between outer sides of toothrows.

Upper molars with W pattern distinet______________ Lavia, p. 105.
Upper molars with W pattern distorted by reduction of the meso-
styles . __ ___ . Cardioderma, p. 106.

Genus MEGADERMA Geoffroy.

1810. M cgaderma GEorFroy, Ann. Mus. Hist. Nat., Paris, XV, p. 197.
1866. Spasma GrAy, Proc. Zool. Soc. London, p. 83.
1878. Megaderma DoBsoN, Catal. Chiropt. Brit. Mus., p. 154 (part, sub-
genus).
1907. Megaderma ANDERSEN and WroucGiiToN, Ann. Mag. Nat. Ilist, Tth
series, XIX, p. 130, February, 1907 (genus).

Type-species—Vespertilio spasma Linnaeus.

Geographic distribution—From India, Ceylon, and the Malay
Peninsula to Sumatra, Borneo, and the Philippine Islands.

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

Characters—Dental formula:

--=1.-2-4567 .0-0 1-1 ~2-2 ~3-3
19T —2-4s67 2w 110w "3_3

Lower incisors large, indistinctly trifid, forming a continuous,
slightly convex row between canines, the inner tooth smaller than
outer. Canines large, with well-developed cingula, 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 cusps rather close together, particularly in m !, 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 reduced in size, particularly the
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entoconid, which is practically absent from m , Skull (fig. 20)
with rostrum slightly less than half as long as braincase, slender,
slightly concave above, without supraorbital ridges or special widen-
ing in interorbital or lachrymal regions, the postorbital processes
reduced to the merest trace. Basisphenoid pits shallow but distinct,
partly overhung by the concave-spatulate hamulars. Audital bulle
small, their greatest diameter less than width of space between them.
Sagittal crest low and indistinct, bifurcating anteriorly into two lines
terminating in the rudimentary postorbital processes.

S pecies examined —Megaderma carimate Miller, M. spasma (Lin-
neus), and M. trifolivm Geoffroy.

Remarks—The genus Megaderma is recognized among its allies by
the nearly unmodified rostrum and
lachrymal region, and by the notice-
ably concave hamular processes.

Genus LYRODERMA Peters.

1847. Fucheira HoncsoN, Journ, Asi-
atic Soc. Bengal, XVI. p. 891
(schistacca=:lyra) ; not Eucheira
Westwoon, Trans, Entom. Soc.
London, I, 1836, p. 44,

1872. Lyroderma PreTERs, Monatsber,
k. preuss. Akad. Wissensch,, Ber-
lin, p. 195 (subgenus of Megu-
derma).

1907. Fucheira A NDERSEN and
WROUGHTON, Ann. Mag. Nat.
Hist.,, 7Tth series, XIX, p. 134,
February, 1907 (genus).

Type-species—Megaderma lyra
Geoffroy.

Geographic  distribution.—Penin-

Fia. 20.—MrcapEryMa  seasva.  Tawsoxa  sula of India, Ceylon, and southern

SIKA Kap, Jonore, No, 112733, - 1}, China.

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

C'haracters—Similar to Megaderma, but skull with noticeably
widened frontal region, and distinet supraorbital ridges which show
evident traces of incipient postorbital processes.  Base of brain case
noticeably elongated, the basisphienoid pits obsolete; hamulars small,
the ptervgoid scarcely concave between the process and basisphenoid
pit. Teeth slightly more aberrant than those of JWegaderma, the
principal triangle in the upper molars more reduced relatively to area
of crown, the posterior border of crown more emarginate.

Npecies examined.—1 have seen all the recognized forms of this
genus.
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Genus MACRODERMA Miller.

1906. Macroderma MiILLER, Proc. Biol. Soc. Waxhington, XIX, p. &4, June 4,
1906.

1907. Macroderma ANDERSEN and WROUGHTON, Ann. Mag. Nat. Hist., Tth
series, XIX, p. 137, February, 1907.

T'ype-specics—Megaderma gigas Dobson.

Geographic distribution.—Australia (Queensland).

Number of forms—The type species is the only form of Macro-
derma yet known.

Characters—General form of skull much as in Lyroderma, but
postorbital and antorbital processes more prominent, hamular region
deeply concave internally as in W egaderma, 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 conspicuous nearly horizontal area. Small
upper. premolar absent.

Species eramined—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—Macroderma represents the extreme phase of the pecul-
iar tendency of molar development characteristic of the group.

Genus LAVIA Gray.

1838. Laria GrAY, Mag. Zool. and Rot., I1, p. 490.

1846, Liria Acassiz, Nomenclator Zoologicus, Addenda, p. 6.

1878. Laria DossoN, Catal. Chiropt. Brit. Mus., p. 135 (subgenus of Mega-
derma).

1905. Laria MILLER, Proc. Biol. Soe. Washington, XVIII, p. 227, December
9, 1905 (genux).

1907. Lavia ANpeErseN and WRoUvGHTON, Ann. Mag., Nat. Hist,, Tth series,
XIX, p. 138, February, 1907,

Type-species—Megaderma frons Geoffroy.

Geographic distribution—Tropical Africa.

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 w , is without distinet
entoconid. '

Species ecamined—Laria frons (Geoffroy) and Laria rea (Miller).,
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Genus CARDIODERMA Peters.

1873. Cardioderma PeTERs, Monatsber. k. preuss. Akad. Wissensch., Berlin,
p. 488 (subgenus of Megaderma).

1878. Cardioderma Donson, Catal. Chiropt. Brit. Mus,, p. 1565 (subgenus of
Megaderma).

1907. Cardioderma ANDERSEN and WROUGHTON, Ann. Mag. Nat. Hist.,, Tth
ser., XIX. p. 140, February, 1907.

Type-species—Megaderma cor Peters,

Geographic distribution.—Eastern Afriea.

Number of forms.—The type is the only species of Cardioderma at
present known.

Characters.—Skull essentially as in Laria, but with frontal con-
cavity longer and considerably deeper; anterior palatal emargina-
tion longer and narrower. Teeth differing from those of Laria and
resembling those of Megaderma 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 Megaderma.

Species eramined.—Cardioderma cor (Peters).

Family RHINOLOPHID.E.

1821. Vespertilionide (part: Race 1, part) Gray, London Medical Reposi-
tory. XV, p. 299.  April 1, 1821,

1827. Rhinolophina LEssoN, Man. de Mammalogie, p. 81 (part).

1831. Vespertiliones (Vespertilionida part; Rhinolophina, part) BoNa-

) PARTE, Saggio di una distrib. metodica degli Anim. Vert.. p. 16.

1838. Vespertilionida (part; Rhinolophina, part) BoNAPArTE, Nuovi Annali
delle Scienze Naturall, Bologna, Anno I, Tomo II, p. 112,

1838, Vespertilionide  (part; Rhinolophina, part) Gray, Mag. Zool. and
Bot.., 11, p. 491, December, 1838,

1854, [Rhinolophide] * Rhinolophidés”  Gervarls, Ilistoire Naturelle des
Mammiferes, p. 200 (part).

1865. RIrinolophi PeTERs, Monatsher. K. preuss. Akad. Wissensch,, Berlin,
p. 256 (part).

1866. Rhinolophide (part; Rhinolophina) Gray, Proc. Zool. Soe., London,
p. 81. .

1872, Rhinolophidwe GILL, Arrangement of the Families of Mammals: p. 17
(part).

1875, Rhinolophide (part; Rhinolophina’) DopsoN, Aun. and Mag. Nat.
Hist., 4th ser.. XV p. 348, November, 1875,

1878, Rhiinolophide  (part; Rhinolophine) Dorson, Catal. Chiropt. Brit.
Mus., p. 100,

1886. Rhinolophide (part: Rhinolophina’) Girn, Standard Natural History,
V. p. 164,

1801, Rhinolophide (part; Rhinolophine) FrowrkrR and LybeEkker, Mamn-
mals living and extinet, p. 656,

1892, Rhinolophida (part; Rlinolophini part: Rhinolopli) WiNGe, Jord-
fundne og nulevende T'lagermus (Chiroptera) fra Lagoa Santa. Minas
Geraes, 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.

Characters—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, epitrochlea large and with well-developed styloid process, capi-
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 cervical 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 ischium and pubis so reduced in size that
dorsal and ventral profiles of innominate bone are nearly parallel,
their width at the same time so increased that the thyroid foramen is
scarcely more than twice as large as the acetabulum; lumbar vertebree
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 ligu-
late palatal branches only, the two bones partly cartilaginous, 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 cutaneous
outgrowths consisting of a horizontal anterior horseshoe, a perpen-
* dicular median sella, and a posterior erect lancet.

Remarks—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 casily recognized. The degree of fusion of
the elements of the shoulder girdle, and the very remarkable hy-
pophyses of the fifth and sixth numbar vertebre further distinguish
the group.

History.—Associated with the Vespertilionidie by the earlier writ-
ers, the family Rhinolophide appears to have been first recog-
nized as distinet by Gervais in 1854 With it were combined the ip-
posideridee. Its separation from the latter took place in 1875 when
Dobson recognized two subfamilies of Rhinolophidie, the Rhinolo-
phine and Phyllorhininae.  The only departure from this arrange-
ment was made by Winge, who placed M eqaderma and N ycteris in
the family Rhinolophidie, reduced the family as generally understood
to the rank of a subfamily, and the two subfamilies to sections,
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Phyllorhinwe and Rhinolophi.  The Rhinolophida are here for the
first time regarded as a family distinet from the Hipposiderida.

Principal subdivisions—-The family Rhinolophidae contains the
genus Khinolophus only.

Genus RHINOLOPHUS Lacépede.

1799, Rhinolophus LAcCEPEDE, Tabl. des. div. sousdiv. ordres et genres des
Mammiferes, p. 15 (ferrum-equinum).

1836. Rhinocrepis GERvals, Dict. Pittoresque d'flist. Nat., IV, Pt. 2, p. 617
(attributed to Geoffroy and Cuvier, Mag., IEncyclopédique, 1795, but the
name does not occur in the paper referred to).

1847. Aquias Gray, Proc. Zool. Soc. London, p. 15 (Iuctus and trifoliatus).

1866. Phyllotix Gray, Proe. Zool. Soe. Loudon, p. 81 (philippensis; not
Phyllotis Waterhouse, 1837).

1866, Cerlophyllux Gray, Proe. Zool, Soce. London, p. 427 (ewlophpllux),

1I8TS. Rhtinoloplhus Dossox, Catal. Chiropt. Brit. Mus., p. 100,

1901, Furpalus MatscHig, Nitzber. Gesellsch, naturforsch. Freunde, Berlin,
p. 225 (mehelyiy.

Type-species—V espertiio ferrvm-equinum Schreber,

Geographic distribution.—Tropical and temperate portions of the
Old World, east to the Philippine Islands, New Guinea, and north-
eastern Australia.

Number of forus.—About 105 forms of Rhinolophus are now
recognized.® '

Characters—Dental formula (Plates I, I1, fig. 1) :

—9- L -2-4567 1-1 1-1 2-2 3.3 .
12— 1L -234567 22103 3" 337"

Upper incisor very small, but usually well formed and with distinet
rounded crown with slight cusp on inner side. Lower incisors trifid,
the outer larger than the inner, the four teeth forming a continuous
row between canines. Upper canines heavy, but simple in form,
without secondary cusps or conspicuons cingula. Lower canines
rather weak. First upper premolar (pwe®) and second lower pre-
molar small, functionless, usually crowded quite out of the tooth row.
Other teeth showing no special pecnliavities: »# ' and in m ? without
hypocone, e ® with five cusps and three commissures, in most species
a rudimentary fourth, the erown area of the tooth much more than
half that of e * or m ®  Lower molars with the cusps all well devel-
oped and normal in position.  Skuall with distinet sagittal crest, small
audital bullay, and large cochlew.  Basisphenoid pits absent.  Tail
present, well developed.

Species eeamined —Probably half of the known species have been
examined during the preparation of this paper. including skeletons of
Rhinolophus fervum-cquinm  (Schreber), 00 affiuis Tlorsfield, .
arcnatus Peterse R, capensis Lichtenstein, £, corantus Temminek,
R. Lipposideros (Beehstein), L2 lareatus Milne Edwards, R, weinor
Horsfield, and 22, pearsondi Torsfield.

a Ree Andersen, Ann. and Mag, Nat. Ilist,, 7th ser., XVI pp. 6G48-662, Decem-
ber, 1903,
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Family HIPPOSIDERID.E.

1821. Vespertilionida (part; Raee 1, part) Gray, London Medical Reposi-
tory, XV, p. 299, April 1, 1821,

1827, Rhinolophina Lesson, Man. de Mammalogie, p. 81 (part).

1831. Vespertiliones (Vespertitionida) (part; Rhinolophina, part) Bona-
PARTE., Saggio di una distrib. metodica degli Anim. Vert., p. 16,

1838, Vespertilionida (pavt; Rhinolophina, part) BoNaParTE, Nuovi Annall
delle Scienze Naturali. Bologna. Anno 1, Tomo 11, p. 112,

1838. Vespertilionida (parvt; Phyllostomina, part) Gray, Mag. Zool. and
Bot.,, II, p. 486. December, 1838,

1854, [ Rhinolophida] * Rhinolophidés”  Gervats, listoire Naturelle des
Mammiféres, p. 200 (part).

1865. Rhinolophi PE1ERS, Monatsber. k. preuss. Akad. Wissensch., Berlin, p.
206 (part).

1866, Rhinolophida (part; Rhinolophina, part, and Rhinonyctering) GRAY,
I’roc. Zool. Soe. London, p. S1.

1872, Rhinolophide GiLL, Arrangement of the Families of Mammals, p. 17
(part).

1875. Rhinolophida (part; Phyllorkinine) DossoN, Ann. and Mag. Nat.
Iist., 4th ser.. X VI, p. 348, November, 1875. ’

1878. Rhinolophide (part; Phyllorhinina’) Dosson. Catal. Chiropt. Brit.
Mus., p. 123.

1886G. Rhinolophice (part; Phyllorkinine’) Girn, Standard Natural History,
Y, p. 164,

1891, Rhinolophidw (part; Hipposiderine) Frower and LYDEKKER, Mam-
mals, living and extinet, p. 657,

1892, Rhinolophida (part: Rhinolophini, part, Phyllorhine) Wisge, Jord-
fundne og nulevende Flagermus (Chiroptera) fra Lagoa Santa, Minas
Geraes, Brasilien, p. 24.

Geographic distribution.—Tropical parts of the Old World, east to
the Philippine Islands, New Ireland, and Australia; in Amoy and
the Himalayas the range extends somewhat beyond the tropical
region, as well as in Morocco, Africa.

Characters—Like the Rhinolophida, but pectoral and pelvie gir-
dles, more highly modified, toes with two phalanges each, and lumbar
vertebra 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 including the corresponding dorsal
vertebree.  There is thus produced a solid ring of bone consisting
of the seventh cervical 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 Rhinolophidee
posteriorly, but anteriorly with a supplemental bridge of hone con-
necting acicular process with front of ilium and producing a pre-
acetabular foramen slightly exceeding the thyroid foramen in size.
Lumbar vertebrie fused.in many species so completely that the bound-
aries between the centra are quite obliterated; hypophyses absent.
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Remarks—While the Hipposideridie are closely related to the
Rhinolophid, 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 Rhinolophide,

Principal subdivisions—Eight genera of Hipposiderida are now
known.

KEY TO THE GENERA OF HIPPOSIDERID.E.

Zygoma expanded into a wide plate, the height of which is nearly or quite
equal to distance from m * to glenoid fossa,

Braincase scarcely higher than rostrum; sagittal crest low, normal,

Trianops, p. 115,

Braincase much higher than rostrum; sagittal crest terminating ab-

ruptly in front of middle of braincase__________ Rhinonycteris, p. 114.

Zyzoma not speeially expanded.
Rostrum less than half as long as braincase; nasal inflation inconspie-

OIS e Claotis, p. 114,
Rostrum at least half as long as braincase; nasal inflation conspicu-
ous.

Outer lower incisor separated from canine by space nearly equal to
width of its crown: upper molars with styles unusually well
developed - . Cualops, p. 113,

Outer lower incisor in contact with canine; upper molars with
normial styles,

Sagittal crest chiely developed in interorbital region; toes
with traces of original phalanges_____________. {xcllia, p. 112,
Sagittal crest not chietly developed in interorbital region;
toes without traces of original phalanges.
Transverse diameter of cochlea less than twice width of
baxioceipital - __________________ Hippoxideros, p. 110.
Transverse diameter of cochlea more than three times
width of basioccipital

Genus HIPPOSIDEROS Gray.

1831, Hipposideros Gray. Zoological Miscellany, p. 37 (speoris).

1837, Phypllorhinag BoNAprarte, Iconogr. della Fauna Italica, fase. XXI
(diadema).

1866, Macronpeteris Gray, I'roce. Zool. Soe. London, p. 82 (gigax).

186G, Gloionyeteris Gray, P'roe. Zool. Soe, London, p. 82 (armigera).

1866, Speorifera Gray. Proe. Zool. Soe, London, p. 82 (rulgaris).

1866, Rhinophylla Gray, Proce. Zool. Soc. London, p. 82 (labuanensis). Not
Bhinophylla PETERS, 1865, .

1866, Chrysonyeteris Gray, Proe. Zool, Soc. London, p, 82 (fulvus).

1ST1. Doryrhing PeTers, Monatsher. k. preuss. Akad. Wissensch,, Berlin, p.
3t (eyclops).  Subgenus of Phyllorhina=Hipposideros,

I8TL. Nideroderma PetTers, Monatsber, k. preuss. Akad, Wissensch,, Berlin,
p. 324 (fuliginosa).  Subgenus of Phyllorhina=Hipposideros,

IS8T Ptypchorhine Pevers, Monatsber. k. preuss. Akad. Wissensch,, Berlin,
p. 323 (caffra).  Subzenus of Phyllorhina=Hipposideros,

1871 Cpeloring Perers. Monatsher, k. preuss. Akad. Wissensch,, Berlin,
p. 326 (obscura and doria’).  Subgenus of Phyllorhina=Hipposideros,
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1871. Thyreorhina PETERs, Monatsber. k. preuss. Akad. Wissensch., Berlin,
p. 327 (coronata). Subgenus of Phyllorhina=Hipposideros.

1871. Syndesmotis PPETERS, Monatsber. k. preuss. Akad. Wissensch., Berlin,
p. 329 (megalotis), Subgenus of Phyllorhina=Hipposideros.

1878. Phyllorhinae Dosson, Catal. Chiropt. Brit. Mus., p. 127,

1887. Hipposiderus BLANFORD, Proc. Zool. Soc. London, p. 637.

Ty pe-species—Vespertilio speoris Schreber.

Geographical distribution—Tropical parts of Old World east to
the Philippine Islands, New Ireland, and Australia, and northwest
to Morocco, Africa.

Number of forms—About forty forms of Hipposideros are now
recognized.

Characters—Dental formula:

-2-.1.-2-4567.1-1 1-1 ~2-2 3-3_

122 1 —2-4567°2-w 11?92 m3-3= "

Upper incisors very small, but usually well formed and with dis-
tinet, rounded crown with slight cnsp on inner side. Lower incisors
trifid, the outer larger than the inner, the four teeth forming a con-
tinuous 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 crowded
between cingula of canine and large premolar or forced outward com-
pletely from the tooth row; rarely absent. Other teeth showing no
special peculiarities; a ' and m * with main cusps normal and hypo-
cone absent, m ® usually with five cusps 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 cochlex. Greatest depth of brain
case (bulle not included) at least equal to depth of rostrum, includ-
ing molars. Zygoma abruptly expanded posteriorly, but height of
expanded portion much less than distance from last molar to glenoid
fossa. Lumbar vertebre not fused. Kars either not joined across
forehead or united by a low band. Tail well developed, longer than
femur; caudal vertebrx 6 to 8.

Species examined.—I have examined at least half of the known
species, including skeletons of IIipposideros barbensis Miller, I1. cal-
caratus (Dobson), H. caffer (Sundevall), 1. lareatus (Horsfield).
H. pygmaus (Waterhouse), II. speoris (Schreber), II. templetonii
{(Kelaart), and H. rittatus (Peters).

Remarks—The genus Ilipposideros, which contains much more
than half the species of the family, is recognizable by its dental
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formula, well-developed ecars. crowded lower incisors, conspicuous
nasal inflation, moderate posterior expansion of zygoma, and absence
of noticeable sagittal crest in interorbital region. Superficially it
rather closely resembles RhAinolophus, but is distinguishable, aside
from the more important skeletal characters, by the smaller cochles
and the absence of the small lower premolar (pme ) ; the third upper
molar is 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 noseleaf as well as in
other characters, a fact which has given rise to a considerable number
of generie and subgeneric names.  For the present only one of these
groups, Asellia, is recognized as dis-
tinet from Hipposideros; but fur-
ther study of the species may show
the convenience of distinguishing
others,

Genus ASELLIA Gray.

1838. Asellia GRAY, Mag. Zool. and
Bot., II, p. 493 (subgenus of
Hippixideros).

1843. Axcllia GRAY, List. spec. mamm.
Brit. Mus., p. 24 (genus).

1871. Asellie PETERs. Monatsber, k.
preuss, Akad. Wissench. Berlin
(subgenus of Phyllorhina=Hip-
pisideros).

1878. Phyllorhina  DoBsoN, Catal.
Chiropt. Brit. Mus, p. 127
(part).

Type-species.—Rhinolophus  tri-
Pl S A T A o Geolfroy.
POSIDERON  LARVATUS.  ADULT  FEMALE. (r'('()gl'll])/l[(f distribution.—North-
LOWER SIAM. - NO. M0 2. eastern Africa and adjoining por-
tions of Asia.

Number of forms—Two forms of this group are currently recog-
nized, .Asellia tridens and 1. novrraiana.

Characters—In general similar to Hipposideros, but skull with
low brainease and deep rostrum (greatest depth of braincase 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 cuxp 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.

Npecies ceamined.—.Asellia tridens (Geoffroy).
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Remarks—This genus is well differentiated from Hipposideros,
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 cusp 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 cranial and dental characters the genera Hipposideros and
Asellia show a curious parallelism to Vyctinonons and Molossus. In
both ipposideros and Nyctinonous the sagittal crest is low, a small
premolar is present, and the third molar has five cusps and three
commissures, while in dsellic and Molossus, simultaneously with the
development of a high sagittal crest in interorbital region, the small
premolar has disappeared and the third molar has lost its third com-
missure and fifth cusp.

. Genus ANTHOPS Thomas.

18KR8. Anthops THoMas, Ann. and Mag. Nat. llist,, 6th ser., I, p. 156, Feb-
ruary, 1888, N ’

Type-specics—.\uthops ornatus Thomas,

Geographic distribution—Solomon Islands.

Number of forms—One, the type species.

Characters—Similar to Ilipposideros, but with tail reduced to less
than half length of femur; caudal vertebra, 4. Upper canine with
rather large, blunt cusp at posterior base of shaft. Small upper
premolar (pm ?®) well developed, forced partly outward from the
toothrow. Posterior upper molar as in maximum condition in /7ip-
posideros. Cochlea larger than usual in 77/ pposideros, their diame-
ter more than twice width of basioccipital between them. Lumbar
vertebre fused as in dsellia.

Species examined —Anthops ornatus Thomas.

Remarks—Though closely related to [1/pposideros in cranial and
dental characters, this genus is at once distinguishable by the greatly
reduced tail.

Genus CCELOPS BRlyth.

1848. Cwlops BLyTH. Journ. Asiat. Soc. Bengal, XVII, Pt. 1, p. 251.
1878. Carlops TROUESSART. Revue et Magasin de Zoologie, 3° seér., VI, p. 223,
1878. Cwlops Dosson. Catal. Chiropt. Brit. Mus., p. 152,
Type-species—Calops frithii Blyth.
Geographie distribution—Known only from Bengal and Java.

25733—No. 57—07 M——38
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Number of forms—Though two forms of Cwlops have been de-
scribed (C. frithd from Bengal and C. bernsteini from Java), only
the type species is currently recognized.

Characters—Dental formula as in Hipposideros. Lower incisors
not forming a continuous row between canines, the outer separated
from canine by a space about equal to the width of its crown.  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 I1¢pposideros except that nasal
swelling is not as conspicuous. Tail rudimentary, less than 2 mm. in
length.

Species eeamined —Colops frithii Blyth.

Genus CLCEOTIS Thomas.

1901. Clotis THoMAS, Ann, and Mag. Nat. Hist., Tth ser., VIIL, p. 28, July
1901,

Type-species—Clatis pereicali Thomas.

Geogrophic distribution—Dritish East Africa.

Nuniber of forms.—XAt present the type species only is known.

Characters.—Dental formula as in Hipposideros, except for ab-
sence of small upper premolar (pmne®).  Teeth not peculiar in form,
except that the third upper molar has the first 'V oas large as in the
other teeth and the commissure bevond the metacone indicating, as
in Calops, 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 Celops, which most nearly approaches it, the
first V is distinetly smaller than in the other molars.  Skull with an-
terior portion distinetly less than half as long as brain case and with
nasal swelling very inconspicuous.  Zygoma slightly expanded at
extreme posterior base. Ears very short, appearing as though
squarely cut 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 eramined —Claotis peredrali Thomas,

Genus RHINONYCTERIS Gray.

1847, Rhinonicteris (sic) Gray, Proe, Zool. Soc. London, p. 16,
186G, Rhinonyeteris Gray, Proc. Zool, Soe. London, p. S1.
18TS. Rhinonyeteris Doussos, Catal. Chiropt. Brit. Mus., p. 126,
Type-species—Rhinolophus anranting Gray.
Geographic distribution.—Australia.
Number of forms—The type species 1s the only known form.
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Characters.—Dentition essentially as in Iipposideros, except that
there is only one upper premolar and the upper canine has a large
secondary cusp rising to middle of posterior side of shaft. General
form of skull as in Hipposideros. Rostrum moderately swollen
and distinctly lower than braincase. Premaxillaries unusually thick,
forming along line of contact a distinct ridge which terminates
anteriorly in a noticeable backward-curved point. Zygoma 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 braincase
(the hindermost rounded part of which is smooth) its height increas-
ing rather rapidly until slightly in front of middle of braincase it
reaches 1 mm. Here it abrupty ter-
minates in a forward-curved point.
In front of the crest the median re-
gion shows the usual ridges, but
these are so reduced as to be
scarcely visible by the unaided eye.
Tail well developed, longer than
femur.

Species  examined.—Rhinonycte-
ris aurantivs (Gray).

Remarks—This genus is very
strikingly characterized by the
large secondary cusp of the upper
canine and the peculiar cranial
characters.

Genus TRIANOPS Dobson.

1871. Triaenops DoBsoN, Journ, Asiat.
Soc. Bengal, X1, p. 455.

1878. Tricenops DoBsoN, Catal.
Chiropt. Brit. Mus., p. 123.

. . . F1G. 22.—TRLENOIY PERSICUS. ADEN, ARABIA.
Type-species—Trienops persicus NO. 123439, R 2.

Dobson.

Geographic distribution.—Madagascar, eastern Africa, and Persia.

Number of forms—Four species of 7'riccnops ave 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, much more than
half as long and nearly as deep as brain case, the anterio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>