MAMMALIAN SPECIES No. 708, pp. 1-5. 3 figs.

Fumops auripendulus.

By Troy L. Best, John L. Hunt, Lisa A. McWilliams, and

Kevin G. Smith

Published 26 December 2002 by the American Society of Mammalogists

Eumops auripendulus (Shaw, 1800)
Shaw’s Mastiff Bat

Vespertilio auripendulus Shaw, 1800:137. Type locality “Guiana,”
restricted to French Guiana by Husson (1962).

Molossus amplexi-caudatus E. Geoffroy-Saint-Hilaire, 1805:156.
Type locality “Guiane.”

Dysopes longimanus Wagner, 1843:367. Type locality “Villa Maria,
Caigara, Barra do Rio negro” [Brazil].

Dysopes leucopleura Wagner, 1843:367. Type locality “Caicara”
[Brazil].

Molossus nasutus J. A. Allen, 1897:115. Type locality “Guayabam-
ba, alt. 6,000 feet, Peru” (not Spix 1823—IFreeman 1981:
153).

Promops milleri J. A. Allen, 1900:92. Type locality “Guayabamba,
Peru (altitude 6,000 feet)” = Santa Rosa de Huayabamba,
San Martin (Hershkovitz 1949:453).

Promops barbatus J. A. Allen, 1904:228. Type locality “La Union,
Venezuela.”

Eumops abrasus Miller, 1906:85. Type locality unspecified (not
Dysopes abrasus Temminck, 1827—JFreeman 1981:153).
Eumops auripendulus: Goodwin, 1960:5. First use of current name

combination.

CONTEXT AND CONTENT. Order Chiroptera, suborder
Microchiroptera, family Molossidae. The genus Eumops contains 9
species: E. auripendulus, E. bonariensis, E. dabbenei, E. glau-
cinus, E. hansae, E. maurus, E. patagonicus, E. perotis, and E.
underwoodi (Barquez et al. 1999; Freeman 1981; Koopman 1993,
1994). Two subspecies of E. auripendulus are recognized (Eger
1974, 1977; Koopman 1994):

E. a. auripendulus (Shaw, 1800:137), see above (oaxacensis Good-
win is a synonym).

E. a. major Eger, 1974:2. Type locality “Campo Viera (27°15'S,
55°10'W), Misiones, Argentina.”

DIAGNOSIS. Eumops auripendulus (Fig. 1) has no posterior
commissure of M3 and only a small PM3, whereas E. perotis has
not entirely lost the commissure and has a moderate-sized PM3
(Freeman 1981). E. auripendulus has darker color, more pointed
tragus, shallower basisphenoid pits, and shorter skull (which is less
robust), as well as proportionally narrower widths of mastoid and
postorbital constriction than E. glaucinus (Eger 1977). Zygomatic
arches are subparallel in E. auripendulus but converge anteriorly
in E. glaucinus (Lopez-Gonzalez 1998). E. auripendulus can be
distinguished from E. glaucinus by paler color and larger and
square tragus of E. glaucinus (Barquez et al. 1993).

GENERAL CHARACTERS. Shaw’s mastiff bat is a medi-
um-sized, free-tailed bat (Goodwin 1946). Dorsal color is dark
blackish brown or dark reddish brown, venter is paler, sides are
grayish, and bases of dorsal hairs are buffy white (Barquez et al.
1993; Eisenberg 1989; Goodwin 1946; Husson 1962). Ears and
wing membranes are dark (Allen 1900). E. auripendulus has long
hairs on the feet that extend past tips of claws (Redford and Ei-
senberg 1992). Ears are moderately large. Tragus is small, pointed,
and is proportionally smaller than in other Eumops. Fur along mar-
gin of forearm is nearly or entirely absent. Skull (Fig. 2) is relatively
long, sagittal crest is moderately developed, and lambdoid crests
are well developed and project back beyond supraoccipitals (Eger
1977; Goodwin 1940).

Eumops a. major is similar in color to E. a. auripendulus
but significantly larger in 27 of 38 characters for males and 32 of

38 characters for females. Averages of external and cranial mea-
surements (in mm) of up to 74 males and 214 females, respectively,
of E. a. auripendulus and 9 males and 10 females, respectively,
of E. a. major are: length of forearm, 58.6, 58.3, 64.2, 63.4; length
of 3rd metacarpal, 60.6, 60.2, 66.1, 65.6; length of 1st phalange
of 3rd digit, 25.5, 25.4, 28.3, 27.8; length of 2nd phalange of 3rd
digit, 23.3, 23.2, 25.6, 25.1; length of 4th metacarpal, 58.4, 57.9,
63.4, 63.1; length of 1st phalange of 4th digit, 21.5, 21.4, 23.9,
23.6; length of 2nd phalange of 4th digit, 5.7, 5.5, 6.1, 6.4; length
of 5th metacarpal, 32.8, 32.6, 35.9, 35.8; length of 1st phalange of
5th digit, 17.6, 17.8, 19.3, 19.1; length of 2nd phalange of 5th
digit, 5.5, 5.6, 6.0, 5.7; total length, 146.0, 132.8, 144.0, 142.5;
length of tail vertebrae, 47.8, 45.2, 55.2, 53.0; length of foot in-
cluding claws, 11.7, 11.0, 12.6, 11.9; length of ear from notch,
21.0, 20.2, 19.5, 21.2; length of tragus, —, 1.8, 3.7, 3.2; length of
tibia, 16.1, 16.0, 18.3, 18.1; condyloincisive length of mandible,
17.4, 16.8, 18.7, 18.2; greatest length of mandible, 17.8, 17.3,
19.1, 18.7; ¢l to m3, 10.6, 10.4, 11.4, 11.2; width across lower
canines, including cingula, 3.9, 3.7, 3.9, 3.9; height of lower ca-
nines, 4.1, 4.0, 4.8, 4.6; width of septum between basisphenoid
pits, 0.6, 0.6, 0.8, 0.8; length of basisphenoid pit, 1.8, 1.8, 2.0,

Fic. 1.
partamento Rivas, Nicaragua. Photograph by Keith Geluso.

Eumops a. auripendulus from San Juan del Sur, De-
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Fic. 2.

Dorsal, ventral, and lateral views of cranium, and
lateral view of mandible of FKumops a. auripendulus from Tacar-
cuna Village Camp, Darien, Panama (male, United States National
Museum of Natural History 310277). Greatest length of cranium is

25.2 mm. Photographs by T. L. Best.

2.0; total length of cranium, 25.1, 24.7, 27.2, 26.6; condyloincisive
length of cranium, 23.1, 22.8, 25.0, 24.8; palatal length, 11.3, 10.9,
12.1, 11.7; zygomatic width, 14.3, 14.1, 15.4, 15.1; mastoidal
width, 12.3, 12.2, 13.1, 13.0; lachrymal width, 8.2, 7.9, 8.6, 8.4;
interorbital width, 7.9, 7.6, 8.2, 8.0; height of braincase, 8.7, 8.5,
9.2, 8.9; width across M3s, 10.1, 9.9, 10.7, 10.5; C1 to M3, 9.5,
9.4, 10.3, 10.1; width across upper canines, including cingula, 6.2,
6.0, 6.6, 6.4; height of upper canines, 4.2, 4.1, 4.6, 4.5; anterior
breadth of braincase, 10.8, 10.7, 11.1, 10.9; posterior breadth of
braincase, 11.5, 11.6, 12.2, 12.1; length of maxillary toothrow, 9.5,
9.4, 10.3, 10.1; and postorbital constriction, 4.5, 4.5, 4.7, 4.9 (Eger
1974, 1977). Mass is 26-27 g in Bolivia (Anderson et al. 1993)
and averages 37.8 and 31.5 g for males and females, respectively,
in Paraguay (Lopez-Gonzalez 1998).

DISTRIBUTION. Geographic range of Shaw’s mastiff bat
extends from southern Mexico and Jamaica to Paraguay and north-
ern Argentina (Fig. 3; Baker and Genoways 1978; Barquez et al.
1999; Cabrera 1958; Koopman 1994; Redford and Eisenberg
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Fic. 3. Distribution of Eumops auripendulus in North and
South America (Baker and Genoways 1978; Barquez et al. 1993,
1999; Eger 1974, 1977; Eisenberg 1989; Koopman 1982, 1993,
1994; Redford and Eisenberg 1992): 1, E. a. auripendulus; 2, E.

a. major.

1992). E. auripendulus occurs at elevations of 25-100 m in Ven-
ezuela (Handley 1976) and from lowlands to 1,800 m in Peru (Allen
1897; Goodwin 1953; Graham 1983; Koopman 1978). No fossils
are known.

FORM AND FUNCTION. Tail extends about one-half its
length beyond membrane (Allen 1900), wing tips are narrow (av-
erage relative length of 2nd phalange is 6.9% of total length of 4th
digit—Freeman 1981), and pelage is soft, thick (Allen 1900), and
short dorsally and ventrally. Muzzle in front of ears is nearly hair-
less, as is inferior surface of lower jaw. Pelage of body extends on
wing membrane dorsally almost as far as a line drawn from middle
of humerus to knee (Dobson 1878).

Ears are large, broad, and rounded (Husson 1962, 1978);
breadth across ears is 27.5 mm (Allen 1900). Inner margins of ears
arise at a point on forehead equally distant from anterior commis-
sure of eyelids and nostrils and are united only at their bases. Outer
and inner margins of ear are convex and form together an almost
perfect arc of a circle. Tragus is small, linear, subacutely pointed,
ca. 1 mm long, and 2 mm tall with a broad base. Antitragus is
about twice as long as it is tall: ca. 8 mm long and 4 mm high
(Barquez et al. 1993; Dobson 1876, 1878; Husson 1962, 1978).

Muzzle is obtuse, nares are directed forward and slightly out-
ward, end of nose scarcely projects beyond margin of upper lip,
which is fringed in front with straight hairs (Dobson 1876, 1878).
Although lips appear smooth (Barquez et al. 1993; Husson 1962),
shallow wrinkles are present (not deep ones—Freeman 1981).

Skull is massive, and teeth are broad and heavy. Rostral por-
tion of skull is much broader than interorbital (Allen 1900). Basi-
sphenoid pits are moderate to deep (Freeman 1981). Sagittal crest
is distinct and well developed (Husson 1962), skull has a slight
lachrymal ridge and well-developed lateral lambdoid crests that
project beyond the supraoccipital (Freeman 1981; Sanborn 1932).
Dentary is thickest of all members of the genus (Freeman 1981).

Dental formula is 1 1/2, ¢ 1/1, p 2/2, m 3/3, total 30 (Eisenberg
1989). The 3rd commissure on M3 is less developed than in other
Eumops (Hall 1981). Upper incisors are strongly curved and arch
forward, projecting much beyond canines (Allen 1900). Upper in-
cisors are in contact with canines and with each other at their
bases, and their inner margins diverge. They are about one-half as
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high as canines. The minute anterior PM1 is crowded out of the
toothrow, so that the C1 and the large PM2 are in contact. The PM2
is higher than molars. Lower incisors are subequal, bifid, and con-
siderably shorter than cingulum of canines and are crowded in a
nearly semicircular row. Lower premolars are about equal in size,
pml has a somewhat lower shaft than pm2, and pm2 is slightly
lower than m1 (Husson 1962).

Males have a distinct gular sac. This structure is rudimentary
in females and absent in immatures (Dobson 1876, 1878).

At its base, the glans penis is oval in cross section, but at
midlength, the glans widens and is dorsoventrally compressed.
From its widest point (ca. 66% of distance from prepucial junction),
the glans tapers sharply and terminates bluntly. Along the ventral
surface of the glans is a prominent medial ridge that encloses the
urethra. This urethral ridge terminates by forming a collar around
ventral rim of urinary meatus. An oval bacular mound is on the
ventral surface of tip of glans. It encloses a small os penis and
forms the dorsal margin of the urinary meatus. No epithelial spines
occur on the glans penis (Ryan 1991).

A small and straight os penis is at the terminus of the corporus
cavernosum. Os penis tapers gently to end in a blunt tip, and the
tip barely enters the bacular mound (Ryan 1991). Os penis of E.
auripendulus is a stout rod that is rounded at both ends in dorsal
aspect. In lateral view, os penis is blunt at base, slightly constricted
just beyond midpoint, and rounded distally. It exhibits no lateral
curvature. Measurements (in mm) of os penis of 3 E. auripendulus
are: greatest length, 0.30, 0.42, 0.42, and greatest breadth at base,
0.08, 0.05, 0.05 (Brown 1967).

ONTOGENY AND REPRODUCTION. Eumops auripen-
dulus is polyestrus (Carter 1970). In Mexico, females were not re-
productively active in May (Alvarez-Castafieda and Alvarez 1991).
In French Guiana, pregnant females were present in February
(Brosset and Dubost 1967). In Trinidad, 1 of 2 females observed
was lactating on 11 August (Genoways et al. 1973). In Bolivia, 12
pregnant females with single embryos were present in August (An-
derson 1997). In El Salvador, a young Shaw’s mastiff bat was nearly
hairless on 30 April (Burt and Stirton 1961). In Venezuela, half-
grown young were present on 14 April. Their color was deep black
and that of adults from the same site was sooty brown (Allen 1911).

ECOLOGY. Eumops auripendulus is an insectivore (Barquez
et al. 1993). On the Yucatdn Peninsula, Mexico, Shaw’s mastiff bat
occurred in dense forest (Ingles 1959; Jones et al. 1973); in Chia-
pas, Mexico, it occurs only in coastal plains (Alvarez-Castafieda
and Alvarez 1991). In Guatemala, a Shaw’s mastiff bat was under
a loose slab of bark (Goodwin 1946), and a colony was beneath a
corrugated iron roof in El Salvador (Burt and Stirton 1961). In
Panama, E. auripendulus is rare (Handley 1966), but 1 colony of
=10 individuals was in the attic of a house, living just under the
roof of a rather inaccessible corner; the roost was in a warm, dry
place (Bloedel 1955).

In South America, Shaw’s mastiff bat occurs in eastern Bra-
zilian highlands and coast, Amazon Basin, eastern slopes of the
northern Andes, northern coast and islands, and Pacific coast of
Colombia and Ecuador (Koopman 1982). In Trinidad, E. auripen-
dulus was observed over a small pond and over a cement holding
tank at a municipal waterworks; it was encountered at the same
site as M. ater and M. molossus (Genoways et al. 1973). In Ven-
ezuela, Shaw’s mastiff bat occupies dry, deciduous thorn forests
with rocky outcroppings (Eisenberg 1989) and has been observed
adjacent to streams in a pasture and in a savanna (Handley 1976).
A colony was in the loft of a house, where bats were hanging in a
large cluster on the side of a perpendicular timber. The colony
evidently had occupied the site for some time as a great heap of
excrement littered the floor below (Allen 1911). In Surinam, E.
auripendulus is common in coastal lowlands but also occurs in
foothills of the interior (Husson 1978). In French Guiana, Shaw’s
mastiff bat occupies roofs and belfries, the number of individuals
per colony is =15 (Brosset and Dubost 1967), and it has been
captured in mist nets suspended 17-23 m above a narrow dirt road
through lowland rainforest (Simmons and Voss 1998). In Ecuador,
daytime roosts include sites beneath exfoliating bark of large dead
trees (Brosset 1965). In Brazil, it occupies all major biomes (da
Fonseca et al. 1996). In Paraguay, Shaw’s mastiff bat occurs only
in the Alto Chaco in the western part of the country (Willig et al.
2000). In Argentina, this species inhabits subtropical forest (Red-
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ford and Eisenberg 1992; Massoia 1976), and it roosts in bell tow-
ers (Barquez et al. 1993) and buildings occupied by humans (Del-
pietro et al. 1969).

In Argentina, rabies virus was isolated from brain tissue (Del-
pietro et al. 1969), and 5 E. auripendulus showed clinical signs
of rabies (Uieda et al. 1995). In Brazil, Shaw’s mastiff bat was
infected with Schizotrypanum (Dias et al. 1942). Although not de-
tected in some studies in Brazil (Deane 1961) and Colombia (Mar-
inkelle 1982), Trypanosoma cruzi has been detected in E. auri-
pendulus from Brazil (Deane et al. 1963; Marinkelle 1968, 1976;
Nussenzweig et al. 1963).

Ectoparasites include the mites Chiroptonyssus haematopha-
gus (Yunker et al. 1990), Chiroptonyssus venezolanus (Radovsky
1967), Liponissus hematophagus (da Fonseca 1936), and Para-
kosa tadarida (McDaniel and Webb 1982). No fleas were on 4 E.

auripendulus examined in Panama (Tipton and Méndez 1966).

BEHAVIOR. On the Yucatdn Peninsula, Shaw’s mastiff bat
has been observed at dusk over a highway (Ingles 1959; Jones et
al. 1973). In Panama, individuals tended not to hang head down
but instead tended to crawl into cracks and small recesses. When

disturbed, they almost never flew but tried to escape by running
on all fours (Bloedel 1955).

GENETICS. Diploid number of chromosomes is 42-52, and
fundamental number of chromosomal arms is 60-62 (Trierveiler et
al. 1996; Varella-Garcia et al. 1989; Warner et al. 1974). In the 2n
= 42 karyotype, autosomes are composed of 9 pair of submetacen-
trics ranging in size from large to medium, 2 pair of medium-to-
small subtelocentrics, plus a series of 9 acrocentrics. The X chro-
mosome is a large submetacentric, and the Y chromosome is a
medium-sized subtelocentric (Warner et al. 1974) or a small acro-
centric (Varella-Garcia et al. 1989). Electrophoretic data from 24
genic loci indicate that E. auripendulus and E. glaucinus are ge-
netically less closely allied than suggested by morphological evi-
dence (Dolan and Honeycutt 1978; Eger 1977).

REMARKS. Eumops is from the Greek prefix eu- meaning
good or true and the Malayan mops meaning bat. The specific ep-
ithet auripendulus probably is from the Latin auris and pendulus
referring to the ears and how they are positioned (Jaeger 1955).
Additional common names include long-nosed mastiff bat, shaved
mastiff bat (Elliot 1905), Temminck’s mastiff bat (Tuttle 1970), Oa-
xaca mastiff bat (Goodwin 1956), murciélago mastin (Villa-R.
1967), moloso rojizo intermedio (Delpietro et al. 1969), slouch-
eared bat, moloso alilargo (Redford and Eisenberg 1992), and mo-
loso oscuro (Barquez et al. 1993).
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3; J. C. Rainey for assistance in translating Spanish, French, and
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Gonzélez, S. J. Presley, and 2 anonymous reviewers for critically
evaluating an early draft of the manuscript. This is journal article
15-985995 of the Alabama Agricultural Experiment Station.

LITERATURE CITED

ALLEN, J. A. 1897. On a small collection of mammals from Peru,
with descriptions of new species. Bulletin of the American
Museum of Natural History 9:115-119.

ALLEN, J. A. 1900. List of bats collected by Mr. H. H. Smith in
the Santa Marta region of Colombia, with descriptions of new
species. Bulletin of the American Museum of Natural History
13:87-94.

ALLEN, J. A. 1904. New bats from tropical America, with note on
species of Otopterus. Bulletin of the American Museum of
Natural History 20:227-237.

ALLEN, J. A. 1911. Mammals from Venezuela collected by Mr. M.
A. Carriker, Jr., 1909-1911. Bulletin of the American Museum
of Natural History 30:239-273.

ALVAREZ-CASTANEDA, S. T., AND T. ALVAREZ. 1991. Los murcie-
lagos de Chiapas. Instituto Politecnico Nacional, Escuela Na-
cional de Ciencias Biolégicas, México, Distrito Federal, Mé-
xico.

ANDERSON, S. 1997. Mammals of Bolivia, taxonomy and distri-



4 MAMMALIAN SPECIES

bution. Bulletin of the American Museum of Natural History
231:1-652.

ANDERSON, S., B. R. RippLE, T. L. YATES, AND J. A. Cook. 1993.
Los mamiferos del Parque Nacional Amboré y la regién de
Santa Cruz de la Sierra, Bolivia. Special Publication, The Mu-
seum of Southwestern Biology, University of New Mexico, Al-
buquerque 2:1-58.

BAKER, R. J., AND H. H. GENowAYS. 1978. Zoogeography of An-
tillean bats. Pp. 53-97 in Zoogeography in the Caribbean (F.
B. Gill, ed.). Special Publication, Academy of Natural Scienc-
es of Philadelphia 13:1-128.

BARQUEZ, R. M., N. P. GIANNINI, AND M. A. MARES. 1993. Guide
to the bats of Argentina. Oklahoma Museum of Natural His-
tory, University of Oklahoma, Norman.

BARQUEZ, R. M., M. A. MARES, AND J. K. BRAUN. 1999. The bats
of Argentina. Special Publications, Museum of Texas Tech
University, Lubbock.

BLOEDEL, P. 1955. Observations on the life histories of Panama
bats. Journal of Mammalogy 36:232-235.

Brosser, A. 1965. Contribution a I’etude des chiropteres de
Pouest de ’Ecuador. Mammalia 29:211-227.

Brosser, A., AND G. DuBost. 1967. Chiropteres de la Guyane
Frangaise. Mammalia 31:583-594.

BrowN, R. E. 1967. Bacula of some New World molossid bats.
Mammalia 31:645-667.

BurT, W. H., AND R. A. STIRTON. 1961. The mammals of El
Salvador. Miscellaneous Publications of the Museum of Zool-
ogy, University of Michigan 117:1-69.

CABRERA, A. 1958. Catalogo de los mamiferos de America del
Sur. Revista del Museo Argentino de Ciencias Naturales “Ber-
nardino Rivadavia” 4:1-732.

CARTER, D. C. 1970. Chiropteran reproduction. Pp. 233-246 in
About bats (B. H. Slaughter and D. W. Walton, eds.). Southern
Methodist University Press, Dallas, Texas.

pA Fonskeca, F. 1936. Notas de acareologia. XXII. Liponissus
haematophagus, sp. n. (Acari. Liponissidae). Memorias do
Instituto Butantan 10:43—46.

DA Fonseca, G. A. B., G. HERRMANN, Y. L. R. LEITE, R. A. MiIT-
TERMEIER, A. B. RYLANDS, AND J. L. PATTON. 1996. Lista
anotada los mamiferos do Brasil. Occasional Papers in Con-
servation Biology (Conservation International) 4:1-38.

DEANE, L. M. 1961. Tripanosomideos de mamiferos da regido
Amazonica 1. Alguns flagelados encontrados no sangue de
mamiferos silvestres do estado do Pard. Revista do Instituto
de Medicina Tropical de Sdo Paulo 3:15-28.

DEeANE, M. P., T. bt BrRiTO, AND L. M. DEANE. 1963. Pathogenicity
to mice of some strains of Trypanosoma cruzi isolated from
wild animals of Brazil. Revista do Instituto de Medicina Trop-
ical de Sao Paulo 5:225-235.

DEeLPIETRO, H., E. G. BOEHRINGER, AND A. FORNES. 1969. Rabia
en murcielagos insectivoros (primer caso en el género Eu-
mops). Revista de Medicina Veterinaria (Buenos Aires) 50(1):
57-61.

Dias, E., G. B. MELLO, O. CosTA, R. DAMASCENO, AND M. AZEV-
EDO. 1942. Investigagdes sdbre esquisotripanose de morce-
gos no estado do Pard. Encontro do barbeiro “Cavernicola pi-
losa” como transmissor. Revista Brasileira de Biologia 2:103—
110.

Dogsson, G. E. 1876. A monograph of the group Molossi. Pro-
ceedings of the Zoological Society of London 1876:701-735.

Dogson, G. E. 1878. Catalogue of the Chiroptera in the collection
of the British Museum. British Museum (Natural History),
London, United Kingdom.

Doran, P. G., anDp R. L. HoNEYcuTT. 1978. Systematic and evo-
lutionary implications of genic variation in the mastiff bat,
Eumops (Chiroptera: Molossidae). Bat Research News 19(4):
72.

EGER, J. L. 1974. A new subspecies of the bat Eumops auripen-
dulus (Chiroptera: Molossidae), from Argentina and eastern
Brazil. Life Sciences Occasional Papers, Royal Ontario Mu-
seum 25:1-8.

EGER, J. L. 1977. Systematics of the genus Eumops (Chiroptera:
Molossidae). Life Sciences Contributions, Royal Ontario Mu-
seum 110:1-69.

EISENBERG, J. F. 1989. Mammals of the Neotropics. The northern
Neotropics: Panama, Colombia, Venezuela, Guyana, Suriname,

708—FEumops auripendulus

French Guiana. The University of Chicago Press, Illinois 1:1—
449.

Evruior, D. G. 1905. A check list of mammals of the North Amer-
ican continent the West Indies and the neighboring seas. Field
Columbian Museum Publication 105, Zoélogical Series 6:1—
761.

FrReemAN, P. W, 1981. A multivariate study of the family Molos-
sidae (Mammalia, Chiroptera): morphology, ecology, evolution.
Fieldiana Zoology, New Series 7:1-173.

GenowAys, H. H., R. J. BAKER, AND R. S. LOREGNARD. 1973.
Two species of bats new to the fauna of Trinidad. Mammalia
37:362-363.

GEOFFROY-SAINT-HILAIRE, [E]. 1805. Mémoire sur quelques
chauve-souris d’Ameriqué formant une petite famille sous le
nom Molossus. Annales du Muséum d’Histoire Naturelle, Par-
is 6:150-156.

GooDpwIN, G. G. 1946. Mammals of Costa Rica. Bulletin of the
American Museum of Natural History 87:271-474.

GOooDWIN, G. G. 1953. Catalogue of the type specimens of Recent
mammals in the American Museum of Natural History. Bul-
letin of the American Museum of Natural History 102:207—
411.

GoobwIN, G. G. 1956. A preliminary report on the mammals
collected by Thomas MacDougall in southeastern Oaxaca,
Mexico. American Museum Novitates 1757:1-15.

GOODWIN, G. G. 1960. The status of Vespertilio auripendulus
Shaw, 1800, and Molossus ater Geoffroy, 1805. American Mu-
seum Novitates 1994:1-6.

GrAHAM, G. L. 1983. Changes in bat species diversity along an
elevational gradient up the Peruvian Andes. Journal of Mam-
malogy 64:559-571.

Harr, E. R. 1981. The mammals of North America. Second edi-
tion. John Wiley & Sons, New York 1:1-600 + 90.

HanprLEy, C. O., JR. 1966. Checklist of the mammals of Panama.
Pp. 753-795 in Ectoparasites of Panama (R. L. Wenzel and
V. J. Tipton, eds.). Field Museum of Natural History, Chicago,
Mlinois.

Hanprey, C. O., JrR. 1976. Mammals of the Smithsonian Vene-
zuelan project. Brigham Young University Science Bulletin,
Biological Series 20(5):1-89.

HersHkoviTz, P. 1949. Mammals of northern Colombia: prelim-
inary report no. 5: bats (Chiroptera). Proceedings of the United
States National Museum 99:429-454.

Husson, A. M. 1962. The bats of Suriname. Zoologische Verhan-
delingen 58:1-282.

Husson, A. M. 1978. The mammals of Suriname. Zobdlogische
Monographeieen Van Het Rijksmuseum Van Natuurlijke His-
torie 2:1-569.

INGLES, L. G. 1959. Notas acerca de los mamiferos Mexicanos.
Anales del Instituto de Biologfa, México 29:379—408.

JAEGER, E. C. 1955. A source-book of biological names and
terms. Third edition. Charles C Thomas Publisher, Springfield,
Mlinois.

Jones, J. K., Jr., J. D. SmitH, AND H. H. GENOWAYS. 1973. An-
notated checklist of mammals of the Yucatdn Peninsula, Mex-
ico. I. Chiroptera. Occasional Papers, The Museum, Texas
Tech University 13:1-31.

Koopman, K. F. 1978. Zoogeography of Peruvian bats with special
emphasis on the role of the Andes. American Museum Novi-
tates 2651:1-33.

Koopman, K. F. 1982. Biogeography of the bats of South America.
Pp. 273-302 in Mammalian biology in South America (M. A.
Mares and H. H. Genoways, eds.). The Pymatuning Symposia
in Ecology, Special Publication Series, Pymatuning Laboratory
of Ecology, University of Pittsburgh 6:1-539.

Koopman, K. F. 1993. Order Chiroptera. Pp. 137-241 in Mammal
species of the world: a taxonomic and geographic reference.
Second edition (D. E. Wilson and D. M. Reeder, eds.). Smith-
sonian Institution Press, Washington, D.C.

Koopman, K. F. 1994. Chiroptera: systematics. Handbook of zo-
ology: a natural history of the phyla of the animal kingdom.
VIII. Mammalia. Walter de Gruyter, New York.

LopPEz-GoNzALEZ, C. 1998. Systematics and biogeography of the
bats of Paraguay. Ph.D. dissertation, Texas Tech University,
Lubbock, 395 pp.

MARINKELLE, C. J. 1968. Importancia de los murcielagos del tro-
pico americano en la salud publica. Pp. 142-168 in Medicina



708—FEumops auripendulus

tropical (A. Anselmi, ed.). Talleres Gréficos de Editorial Four-
nier, México, Distrito Federal, México.

MARINKELLE, C. J. 1976. Biology of the trypanosomes of bats. Pp.
175-216 in Biology of the Kinetoplastida (W. H. R. Lumsden
and D. A. Evans, eds.). Academic Press, New York.

MARINKELLE, C. J. 1982. Prevalence of Trypanosoma cruzi-like
infection of Colombian bats. Annals of Tropical Medicine and
Parasitology 76:125-134.

Massola, E. 1976. Cuatro notas sobre murcielagos de la republica
Argentina (Molossidae y Vespertilionidae). Physis, Seccién C
35(91):257-265.

McDanNieL, B., anp J. P. WEBB, Jr. 1982. Labidocarpine bat-
mites (Listrophoroidea: Chirodiscidae) collected from the Ca-
ribbean islands of Jamaica (Greater Antilles) and Guadeloupe
(Lesser Antilles). International Journal of Acarology 8(4):227—
229.

MILLER, G. S., JR. 1906. Twelve new genera of bats. Proceedings
of the Biological Society of Washington 19:83-85.

NUSSENZWEIG, V., J. KLOETZEL, AND L. M. DEANE. 1963. Ac-
quired immunity in mice infected with strains of immunolog-
ical types A and B of Trypanosoma cruzi. Experimental Par-
asitology 14:233-239.

Rapovsky, F. J. 1967. The Macronyssidae and Laelapidae (Ac-
arina: Mesostigmata) parasitic on bats. University of California
Publications in Entomology 46:1-288.

Reprorp, K. H., AND J. F. EiISENBERG. 1992. Mammals of the
Neotropics. The southern cone: Chile, Argentina, Uruguay,
Paraguay. The University of Chicago Press, Illinois 2:1-430.

Ryan, J. M. 1991. Comparative morphology of the glans penis in
Molossus, Promops, and Eumops (Chiroptera: Molossidae).
Bulletin of the American Museum of Natural History 206:122—
137.

SANBORN, C. C. 1932. The bats of the genus Eumops. Journal of
Mammalogy 13:347-357.

SHAW, G. 1800. General zoology or systematic natural history:
Mammalia. G. Kearsley, London, United Kingdom 1(part 1):
1-248.

Simmons, N. B., AND R. S. Voss. 1998. The mammals of Paracou,
French Guiana: a Neotropical lowland rainforest fauna part 1.
Bats. Bulletin of the American Museum of Natural History
237:1-219.

Tipron, V. J., AND E. MENDEZ. 1966. The fleas (Siphonaptera) of

MAMMALIAN SPECIES 5

Panama. Pp. 289-338 in Ectoparasites of Panama (R. L. Wen-
zel and V. J. Tipton, eds.). Field Museum of Natural History,
Chicago, Illinois.

TRIERVEILER, F., F. M. ANDRADE, AND T. R. O. FREITAS. 1996.
Citotaxonomia de Eumops auripendulus (Chiroptera—Molos-
sidae). Resumos do Congresso Brasileiro de Zoologia 21:244.

TurrLe, M. D. 1970. Distribution and zoogeography of Peruvian
bats, with comments on natural history. The University of Kan-
sas Science Bulletin 49:45-86.

Uiepa, W., N. M. S. HARMANI, AND M. M. S. Si.va. 1995. Raiva
em morcegos insetivoros (Molossidae) do sudeste do Brasil.
Revista de Satde Puablica 29:393-397.

VARELLA-GARCIA, M., E. MORIELLE-VERSUTE, AND V. A. TADDEL
1989. A survey of cytogenetic data on Brazilian bats. Revista
Brasileira de Genetica 6:297-323.

Vicea-R., B. 1967. Los murcielagos de Mexico: su importancia
en la economia y la salubridad—su clasificacién sistemética.
Universidad Nacional Auténoma de México, Instituto de Bio-
logia, México.

WAGNER, A. 1843. Diagnosen neuer Arten brasilischer Hand-
fliigler. Archiv fiir Naturgeschichte, Berlin, Germany 9(1):
365-368.

WARNER, J. W., J. L. PatTON, A. L. GARDNER, AND R. J. BAKER.
1974. Karyotypic analyses of twenty-one species of molossid
bats (Molossidae: Chiroptera). Canadian Journal of Genetics
and Cytology 16:165-176.

WirLic, M. R., S. J. PresLEY, R. D. OWEN, AND C. LOPEZ-GON-
zALEZ. 2000. Composition and structure of bat assemblages
in Paraguay: a subtropical-temperate interface. Journal of
Mammalogy 81:386-401.

Yunkker, C. E., F. S. LukoscHus, AND K. M. T. Giesen. 1990.
Parasitic mites of Surinam, XXIV. The subfamily Ornithon-
yssinae, with descriptions of a new genus and three new spe-
cies (Acari: Mesostigmata: Macronyssidae). Zoologische Me-
dedelingen (Leiden) 63:169-186.

Associate editors of this account were LESLIE N. CARRAWAY and
Lut MARINELLI. Editor was VIRGINIA HAYSSEN.

T. L. Best, J. L. Hunt, L. A. McWiLLiams, anp K. G. SMmITH,
DEPARTMENT OF BIOLOGICAL SCIENCES AND ALABAMA AGRICULTUR-
AL EXPERIMENT STATION, 331 FUNCHESS HALL, AUBURN UNIVER-
SITY, ALABAMA 36849-5414.



