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Abstract.—A new classification of the higher taxonomic levels within the New World bat
family Phyllostomidae is presented which designates evolutionary relationships, provides a
phylogenetic framework upon which modifications can be made as new comparative data are
produced, and resolves certain obvious unnatural taxa that exist in the traditional classification.
This new classification is a synthesis of classical morphological, chromosomal, and biochemical
data. Within the family three subfamilies, the Desmodontinae, Phyllostominae, and Vampyrinae
are recognized. The Desmodontinae includes the three genera of vampires, the Vampyrinae
includes Vampyrum, Trachops, and Chrotopterus, and the Phyllostominae contains three tribes, the
Phyllostomini (including Phyllostomus, Tonatia, Mimon, Lonchorhina, and Macrophyllum), the Glos-
sophagini (including genera of the previously recognized Glossophaginae and Brachyphyllinae),
and Stenodermatini (including genera of the previously recognized Stenodermatinae and Car-
olliinae). Two genera (Macrotus and Micronycteris), do not share synapomorphies with any of
these subfamilies, but have retained a large number of plesiomorphic features and are placed

as incertae sedis. [Classification; phylogenetic reconstruction; Phyllostomidae.]

“A classification, in contradistinction to
an identification scheme, functions as a bi-
ological theory (with all the explanatory,
predictive, and heuristic properties of a
theory)” Mayr (1974:94). Such a theory
should reflect evolutionary relationships,
and be of use for comparative biological
studies. Therefore, the first step toward de-
veloping a biological classification is the
derivation of a phylogenetic hypothesis
which reflects the evolutionary relation-
ships among the organisms to be classified.
The object, then, of any classification is to
maximize congruence among independent
character sets to the degree to which they
parallel phylogenetic patterns (Farris, 1971;
Mickevich and Johnson, 1976; Mickevich,
1978; Arnold et al., 1982; Hillis, 1987).

The New World leaf-nosed bat family
Phyllostomidae represents an ideal group
upon which to apply the above concepts.
This family of mammals is taxonomically
diverse and the current classification is un-
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natural in that it does not reflect phylo-
genetic relationships as defined by syn-
apomorphies (Hood and Smith, 1982;
Honeycutt and Sarich, 1987a). In addition,
four independent character sets including
chromosomes, protein electrophoresis, im-
munology, and morphology exist for this
family. These data and the resultant pro-
posed phylogenies produced from each
character set provide an opportunity to
both propose a new classification for the
Phyllostomidae and evaluate taxonomic
congruence among multiple data sets.
Conflicts and compromises presented by
multiple data sets are becoming important
as more systematic studies incorporate
characters as diverse as molecules and mor-
phology (Hillis, 1987; Patterson, 1987). Our
study on phyllostomid bats provides a
practical example of problems and com-
promises encountered in developing an es-
timate of phylogenetic relatedness when
using multiple character sets.

HISTORICAL PERSPECTIVE

The New World leaf-nosed bats (family
Phyllostomidae) includes about 46 genera
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TABLE 1.

Higher taxonomic classifications of phyllostomid bats.!-

Miller (1907)

Fam. Phyllostomidae
Chilonycterinae?
Phyllostomidae
Glossophaginae
Hemiderminae3
Sturnirinae
Stenoderminae?
Phyllonycterinae

Fam. Desmodontidae

Koopman and Cockrum (1967); and Hall (1981)

Fam. Phyllostomidae
Chilonycterinae?
Phyllostomatinae
Glossophaginae
Carolliinae
Sturniriae
Stenodermatinae*
Phyllonycterinae

Fam. Desmodontidae

Smith (1972, 1976)

Fam. Mormoopidae

Fam. Phyllostomatidae
Phyllostomatinae
Glossophaginae
Carolliinae
Stenodermatinae’®
Phyllonycterinae*
Desmodontinae

Griffiths (1982)

Fam. Mormoopidae

Fam. Phyllostomatidae
Phyllostominae
Glossophaginae (in part)
Lonchophyllinae (new)
Brachyphyllinae*
Phyllonycterinae
Carolliinae
Stenodermatinae’®
Desmodontinae

1 Handley (1980) has discussed the proper formation of family-group names in the Chiroptera.

2 Now known as the family Mormoopidae (see Smith, 1972).
3 Later known as the subfamily Carolliinae.

4Includes Brachyphylla. See Silva Taboada and Pine (1969) and Baker (1979) for discussion.

5 Includes Sturnirinae (see Baker, 1967).

and 140 species (Koopman, 1984). The fam-
ily has a long history of nomenclatural
problems, particularly with respect to taxo-
nomic groupings below the familial level
(Smith and Hood, 1984). Within the order
Chiroptera, phyllostomids have been
aligned with various families, but recent
workers have associated the Phyllostomi-
dae with the Neotropical families Noctil-
ionidae and Mormoopidae and the New
Zealand bat family Mystacinidae (Walton
and Walton, 1968; Smith, 1972; Patton and
Baker, 1978; Arnold et al., 1982; Hood and
Smith, 1982; Pierson et al., 1986). Reviews
of the higher systematic relationships of
bats exist in Smith (1976, 1980), Hill (1974),
Hill and Smith (1984:33-39) and Koopman
(1984).

The classification of the Phyllostomidae
historically has followed that presented by
Miller (1907) (Table 1). This classification
provided a detailed review of all earlier
classifications (Peters, 1865; Gray, 1866;
Dobson, 1875; Winge, 1892), and with little
modification (Simpson, 1945), remained
unchanged for more than 60 years (Baker,
1967; Forman et al., 1968; Smith, 1972; for
a review see Smith and Hood 1984). The

primary changes are placing the Sturniri-
nae in the taxonomically diverse subfamily
Stenodermatinae (Baker, 1967), including
the vampires as a subfamily within the
Phyllostomidae (Forman et al., 1968), and
moving the mormoopids (=Miller’s Chi-
lonycterinae) to familial status (Smith,
1972).

The genealogy of the New World nectar-
feeding bats (subfamily Glossophaginae)
has proved controversial. Baker (1967) sug-
gested that the group was polyphyletic, a
suggestion tested by several workers. Study
of glossophagine monophyly has been fur-
ther complicated by the consideration of
the close phylogenetic relationship of some
glossophagine genera to the Brachyphyl-
linae (including the genera Brachyphylla,
Erophylla, and Phyllonycteris: Silva Taboada
and Pine, 1969; Baker, 1979; Baker et al.,
1981; Honeycutt, 1981). Griffiths (1982)
proposed a new subfamily, the Loncho-
phyllinae, which includes three genera
from the traditionally recognized Glos-
sophaginae. He also restricted the Brachy-
phyllinae as monogeneric and included
only two genera in the Phyllonycterinae.
Study of brachyphylline/glossophagine
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phylogenetic relationships has stimulated
considerable debate (Haiduk and Baker,
1982, 1984; Griffiths, 1983; Warner, 1983;
Smith and Hood, 1984).

Several workers have suggested that the
subfamily Phyllostominae is paraphyletic
(Walton and Walton, 1968; Slaughter, 1970;
Smith, 1972, 1976, Hood and Smith, 1982;
Honeycutt and Sarich, 1987a). Paraphyly
is apparent for the Phyllostominae, be-
cause two lineages (Macrotus group and
Phyllostomus group) are sister to different
phyllostomid subfamilies rather than to
each other (see the traditional classification
in Table 1).

PHYLOGENETIC RELATIONSHIPS

The monophyly of phyllostomid bats has
been supported by a large body of evi-
dence including morphology (Walton and
Walton, 1968; Smith, 1972; Hood and Smith,
1982), G-banded chromosomes (Patton and
Baker, 1978; Baker, 1979), and biochemical
data (Honeycutt et al., 1981; Arnold et al.,
1982, 1983; Honeycutt and Sarich, 1987a).
However, the phylogenetic relationships
of taxa within the family have not been
clearly established.

Hood and Smith (1982) presented an hy-
pothesis of phylogenetic relationships
within the Phyllostomidae based on a cla-
distic analysis of female reproductive his-
tomorphology using outgroup comparison
(Fig. 1A). Prior to this study, several au-
thors had suggested relationships for var-
ious phyllostomid groups, but few of these
were presented in a phylogenetic frame-
work. Nonetheless, these earlier studies did
provide comparative data from a variety of
anatomical systems, including sperm mor-
phology (Forman, 1968; Forman et al., 1968;
Forman and Genoways, 1979), anatomy and
histology of the alimentary tract (Forman,
1972, 1973; Phillips et al., 1977; Forman et
al., 1979), brain morphology (McDaniel,
1976), dentition (Slaughter, 1970; Phillips,
1971), and postcranial osteology (Walton
and Walton, 1968; Smith, 1972).

Recent studies on phyllostomid relation-
ships have utilized other approaches in-
cluding immunological distance data (Ba-

ker et al., 1981; Honeycutt, 1981; Honeycutt
et al., 1981; Arnold et al., 1982; Honeycutt
and Sarich, 1987a, b), protein electropho-
retic data (Straney et al., 1979; Straney, 1981;
Baker et al., 1981, 1988a; Honeycutt et al.,
1981; Arnold et al., 1983; Koop and Baker,
1983), and data based on G-banded chro-
mosomes (Patton and Baker, 1978; Baker
and Bass, 1979; Baker et al., 1979, 1982; Hai-
duk and Baker, 1982). Figures 1B and 1C
present the results of these studies, which
are discussed in greater detail below.

Desmodontine (vampire bats) adapta-
tions to blood feeding have led some tax-
onomists to advocate familial status for
them. Although phylogenetic analyses of
structures and functions involved in this
specialized feeding habit indicate that
vampires possess many autapomorphies,
data from such unrelated areas as ectopar-
asite/host relationships (Machado-Allison,
1967), sperm morphology, serology and
karyology (Forman et al., 1968) and female
reproductive histomorphology (Hood and
Smith, 1982) document that vampire bats
share derived character states with other
phyllostomids and are members of that
larger monophyletic group.

The basal phylogenetic position of des-
modontines predicted by morphological
data (Hood and Smith, 1982) is supported
by the immunological distance data (Hon-
eycutt and Sarich, 1987a). However, the
immunological association of Macrotus with
the desmodontines is not supported by
either chromosomes or morphology. This
association is probably the result of equally
divergent albumins in Macrotus and vam-
pire bats relative to other phyllostomid al-
bumins (Honeycutt, 1981; Honeycutt et al.,
1981; Honeycutt and Sarich, 1987a). Data
from G-banded chromosomes are incon-
gruent with the immunological and mor-
phological data in that desmodontines also
share synapomorphic rearrangements
(Baker et al., 1988b) with other phyllos-
tomid subfamilies (exclusive of the genera
Macrotus and Micronycteris, Fig. 1). The in-
congruence in the phylogenetic position
of desmodontines as illustrated in the mor-
phological and chromosomal cladograms
suggests homoplastic events or misiden-



