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Platyrrhinus is a diverse genus of small to large phyllostomid bats characterized by a comparatively narrow
uropatagium thickly fringed with hair, a white dorsal stripe, comparatively large inner upper incisors that are
convergent at the tips, and three upper and three lower molars. Eighteen species are currently recognized, the
majority occurring in the Andes. Molecular, morphological, and morphometric analyses of specimens formerly
identified as Platyrrhinus helleri support recognition of Platyrrhinus incarum as a separate species and reveal the
presence of two species from western and northern South America that we describe herein as new (Platyrrhinus
angustirostris sp. nov. from eastern Colombia and Ecuador, north-eastern Peru, and Venezuela and Platyrrhi-
nus fusciventris sp. nov. from Guyana, Suriname, French Guiana, Trinidad and Tobago, northern Brazil, eastern
Ecuador, and southern Venezuela). These two new species are sister taxa and, in turn, sister to Platyrrhinus
incarum.
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INTRODUCTION

The Neotropical bat genus Platyrrhinus currently com-
prises 18 species. Most of this diversity occurs in South
America, with seven species (Platyrrhinus albericoi,
Platyrrhinus dorsalis, Platyrrhinus incarum, Platyr-
rhinus ismaeli, Platyrrhinus masu, Platyrrhinus nigel-
lus, and Platyrrhinus umbratus) found in the Andes,
three species (Platyrrhinus chocoensis, Platyrrhinus
matapalensis, and Platyrrhinus nitelinea) found in the
Pacific lowlands, two (Platyrrhinus lineatus and

Platyrrhinus recifinus) found on the Brazilian Shield,
one (Platyrrhinus aurarius) on the Guianan Shield,
three (Platyrrhinus brachycephalus, Platyrrhinus
incarum, and Platyrrhinus infuscus) found mainly in
the Amazon basin but also reaching the eastern slopes
of the Andes, and three (Platyrrhinus aquilus, Platyr-
rhinus helleri, and Platyrrhinus vittatus) found in
Central America; with P. vittatus found also in north-
ern South America (Velazco & Patterson, 2008; Velazco
& Gardner, 2009).

Until recently, P. helleri was considered to be a
widespread species occurring from Oaxaca and Ver-
acruz (Mexico) to Peru, Bolivia, Amazonian Brazil,
northern South America, and Trinidad (Simmons,
2005). Velazco (2005) described P. matapalensis from
specimens formerly assumed to represent P. helleri
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from the Pacific lowlands of Ecuador, Colombia, and
Peru. Clare et al. (2007) and Borisenko et al. (2008),
using the mitochondrial cytochrome-c oxidase subunit
1 (COI), found three different lineages in population
samples identified as P. helleri from Guyana and
Suriname, respectively. Subsequently, Velazco &
Patterson (2008) restricted the name P. helleri to
Central American populations. They applied the
name P. incarum, previously considered a junior
synonym of P. helleri, to South American populations
(excluding P. matapalensis), and suggested that these
name changes might not be applicable to all of the
species in this complex.

Herein we explore further the systematics of the P.
helleri species complex to determine if additional
species are present in the South American compo-
nent. We analysed molecular, morphological, and mor-
phometric data to clarify patterns of diversification in
this complex of taxa previously subsumed under the
name P. helleri. The deeper nodes of the phylogeny of
Platyrrhinus are poorly supported (Velazco & Patter-
son, 2008), perhaps as a result of unrecognized taxa
as we have discovered in this analysis of the P. helleri
species complex. For the sake of clarity, the new
names will be used throughout the text. For citation
purposes, we recommend that the new species be
referenced using page 16 for Platyrrhinus angustiros-
tris sp. nov. and page 19 for Platyrrhinus fusciventris
sp. nov.

MATERIAL AND METHODS
MOLECULAR ANALYSIS

To examine the relationships amongst taxa of the P.
helleri species complex, we sequenced four markers
[cytochrome-b (cyt-b), NADH dehydrogenase subunit
2, control region, and recombination activating gene
2] for nine individuals from different localities in
South America, analysing these sequences together
with the samples of P. helleri and P. incarum analy-
sed by Velazco & Patterson (2008). In addition, we
added samples of P. brachycephalus, P. matapalensis,
P. recifinus, and one sample from Vampyrodes carac-
cioli (outgroup). The DNA sequencing, maximum
likelihood, and Bayesian analyses followed Velazco &
Patterson’s (2008) methodology. Tissues samples
used in this analysis belong to the following
museums: American Museum of Natural History,
New York, USA (AMNH); Field Museum of Natural
History, Chicago, Illinois, USA (FMNH); Louisiana
State University, Museum of Natural Science, Baton
Rouge, Louisiana, USA (LSU); Museo de Historia
Natural de la Universidad Nacional Mayor de San
Marcos, Lima, Peru (MUSM); Museum of Vertebrate
Zoology, University of California, Berkeley, Califor-

nia, USA (MVZ); Museum of Texas Tech University,
Lubbock, Texas, USA (TTU, TK); Royal Ontario
Museum, Toronto, Ontario, Canada (ROM); and
National Museum of Natural History, Washington,
DC, USA (USNM). All sequences produced in this
study have been deposited in GenBank with
accession nos. GQ184734–GQ184769 (Table 1;
Appendix 1).

MORPHOLOGICAL ANALYSIS

Based on the results of the molecular analysis,
museum specimens (Appendix 1) were segregated and
analysed for congruence in pattern. External and
osteological characters were based on, but not
restricted to, those defined by Velazco (2005).

LINEAR MORPHOMETRICS

We examined 274 specimens of adult Platyrrhinus
(115 males and 159 females) representing the P.
helleri species complex, including P. incarum (Appen-
dix 1). We used a digital calliper to take one external
and 21 craniodental measurements (Fig. 1) to the
nearest 0.01 mm on each specimen. Descriptive sta-
tistics (mean, standard deviation, and range) were
calculated for all samples.

The craniodental, mandibular, and external mea-
surements used in this study were: greatest length of
skull, distance from the posterior-most point of the
occiput to the anterior-most point of the premaxilla,
including incisors (GLS); condyloincisive length, dis-
tance between a line connecting the posterior-most
margins of the occipital condyles and the anterior-
most surface of the upper incisors (CIL); condyloca-
nine length, distance between a line connecting the
posterior-most margins of the occipital condyles and a
line connecting the anterior-most surface of the upper
canines (CCL); braincase breadth, greatest breadth of
the braincase, excluding mastoid and paraoccipital
processes (BB); zygomatic breadth, greatest breadth
across the zygomatic arches (ZB); postorbital breadth,
breadth at the postorbital constriction (PB); palatal
width at canines, least width across palate between
alveoli of upper canines (C–C); mastoid breadth,
greatest breadth across the mastoid region (MB);
palatal length, distance between the posterior palatal
notch and the anterior border of the incisive alveolus
(PL); maxillary toothrow length, distance from the
anterior-most surface of the upper canine to the
posterior-most surface of the crown of M3 (MTRL);
molariform toothrow length, posterior border of M3
alveolus to anterior alveolus of P3 (MLTRL); width at
M1, greatest width of palate across M1s (M1–M1);
width at M2, greatest width of palate across M2s
(M2–M2); maxillary breadth, least distance across
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maxilla between lingual surfaces of M2s (MXBR); M1
width, greatest width of crown (M1W); M2 width,
greatest width of crown (M2W); dentary length, mid-
point of condyle to anterior-most point of dentary
(DENL); mandibular toothrow length, distance from
the anterior-most surface of the lower canine to the
posterior-most surface of m3 (MANDL); coronoid
height, perpendicular height from ventral margin of
mandible to tip of coronoid process (COH); width at
mandibular condyles, greatest width between inner
margins of mandibular condyles (WMC); width of m1,
greatest width of crown (m1W); forearm length, dis-
tance from the olecranon process to anterior surface
of carpals in the folded wing (FA).

Measurements were log-transformed to achieve
normalization for statistical analyses. We evaluated
differences between sexes and morphological groups
by principal component analysis (PCA) using the cor-
relation matrix. Components with eigenvalues

greater than 1 were retained. Principal component
(PC) scores were plotted to show relationships
between species groups in morphospace. Discriminant
function analysis (DFA) was used to test multivariate
patterns of interspecific differences found in the mor-
phological analysis. For this analysis, specimens were
designated a priori as P. angustirostris sp. nov., P.
fusciventris sp. nov., P. helleri, and P. incarum. Both
PCA and DFA were performed using SPSS for
Windows, version 16.

GEOMETRIC MORPHOMETRICS

The same 274 specimens of the P. helleri species
complex used for linear morphometrics were used in
the geometric analysis. Geometric morphometrics
were used to analyse geographical variation and
sexual dimorphism through relative warp analysis
(a PCA of shape variables) and canonical variate

Table 1. Species, tissue collection number, and GenBank accession numbers for the Platyrrhinus and Vampyrodes
samples used in this study

Taxon
Tissue/
collection nos

GenBank accession nos

Cyt-b ND2 D-loop RAG2

Platyrrhinus angustirostris sp. nov. FMNH 129150 FJ154142 FJ154208 FJ154274 FJ154340
Platyrrhinus angustirostris sp. nov. FMNH 129154 FJ154143 FJ154209 FJ154275 FJ154341
Platyrrhinus angustirostris sp. nov. ROM 105127 GQ184737 GQ184755 GQ184746 GQ184764
Platyrrhinus angustirostris sp. nov. ROM 105964 GQ184738 GQ184756 GQ184747 GQ184765
Platyrrhinus brachycephalus FMNH 174745 FJ154130 FJ154196 FJ154262 FJ154328
Platyrrhinus brachycephalus FMNH 174746 FJ154131 FJ154197 FJ154263 FJ154329
Platyrrhinus brachycephalus FMNH 174748 FJ154132 FJ154198 FJ154264 FJ154330
Platyrrhinus fusciventris sp. nov. AMNH 267555 GQ184739 GQ184757 GQ184748 GQ184766
Platyrrhinus fusciventris sp. nov. ROM 112611 GQ184740 GQ184758 GQ184749 GQ184767
Platyrrhinus fusciventris sp. nov. ROM 114089 GQ184741 GQ184759 GQ184750 GQ184768
Platyrrhinus fusciventris sp. nov. USNM 560805 GQ184742 GQ184760 GQ184751 GQ184769
Platyrrhinus helleri LSUM 536 FJ154140 FJ154206 FJ154272 FJ154338
Platyrrhinus helleri LSUM 537 FJ154141 FJ154207 FJ154273 FJ154339
Platyrrhinus incarum FMNH 129156 FJ154144 FJ154210 FJ154276 FJ154342
Platyrrhinus incarum FMNH 174765 FJ154145 FJ154211 FJ154277 FJ154343
Platyrrhinus incarum FMNH 174766 FJ154146 FJ154212 FJ154278 FJ154344
Platyrrhinus incarum MUSM 13241 FJ154147 FJ154213 FJ154279 FJ154345
Platyrrhinus incarum MUSM 13389 GQ184734 GQ184752 GQ184743 GQ184761
Platyrrhinus incarum USNM 584494 GQ184735 GQ184753 GQ184744 GQ184762
Platyrrhinus incarum USNM AVE12 GQ184736 GQ184754 GQ184745 GQ184763
Platyrrhinus matapalensis TK 134723 FJ154165 FJ154231 FJ154297 FJ154363
Platyrrhinus matapalensis TK 134726 FJ154166 FJ154232 FJ154298 FJ154364
Platyrrhinus matapalensis TK 135094 FJ154167 FJ154233 FJ154299 FJ154365
Platyrrhinus matapalensis TK 135295 FJ154168 FJ154234 FJ154300 FJ154366
Platyrrhinus recifinus MVZ 185605 FJ154174 FJ154240 FJ154306 FJ154372
Platyrrhinus recifinus MVZ 185606 FJ154175 FJ154241 FJ154307 FJ154373
Platyrrhinus recifinus MVZ 185610 FJ154176 FJ154242 FJ154308 FJ154374
Vampyrodes caraccioli FMNH 174915 FJ154184 FJ154250 FJ154316 FJ154382

cyt-b, cytochrome-b; RAG2, recombination activating gene 2.
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analysis (CVA). Although PCA is a technique for sim-
plifying descriptions of variation amongst individuals,
CVA simplifies descriptions of differences amongst
groups (Zelditch et al., 2004). This technique has been
shown to be objective and efficient when compared
to traditional methods (Zelditch, Fink & Swidersky,
1995; Rohlf, 1998).

We analysed a total of 274 images (ventral view) of
the P. helleri species complex (Appendix 1). The images
were taken with a Konica Minolta DiMAGE Z6 digital
camera, archived on a Dell PC, and processed with
Adobe Photoshop CS3. Coordinates of 12 morphologi-
cal landmarks (Fig. 1) were recorded from each skull
using Scion Image for Windows (Scion Corporation).

Landmark definitions were as follows: (1) anterior-
most point of the premaxilla; (2) most anterior point
on the posterior edge of the palatine; (3) most antero-
internal point on M1; (4) most antero-internal point
on M2; (5) most anterolabial point on M2; (6) meeting
point between the anterior section of the glenoid fossa
and squamosal; (7) most external point on the poste-
rior section of the postglenoid fossa; (8) most poste-
rolateral point on the margin of the foramen ovale; (9)
most anterior point on the margin of the foramen
magnum; (10) most posterior point on the margin of
the foramen magnum; (11) squamosal lateral extrem-
ity, behind the auditory region; (12) most medial point
on the margin of the basicochlear fissure (Fig. 1).
Landmarks were digitized on the left side of each
ventral image of the skulls, and all the analyses were
performed using this configuration.

To avoid a potential problem when using geometric
morphometric techniques (Bookstein, 1991; Richts-
meier, DeLeon & Lele, 2002; Rohlf, 2003a), we deter-
mined whether or not the shape variation exceeded
the limits of the linear approximations. We did this by
comparing the Procrustes distances between speci-
mens to the corresponding Euclidean distances using
tpsSmall 1.20 (Rohlf, 2003b). For the four matrices,
the correlation between these distances was 1.0 and
the slope of the regression through the origin
exceeded 0.99, indicating that linear models could be
safely applied to the data.

We imported the landmark coordinates from Scion
ImageTM into CoordGen6f (IMP programs; Sheets,
2003). CoordGen was then used to convert landmark
coordinates into Procrustes distances using least–

squares Procrustes superimposition methods (Dryden
& Mardia, 1998; Rohlf, 1999). Procrustes superimpo-
sition methods are generally favoured over other
superimposition methods such as Bookstein coordi-
nates or sliding baseline registration because land-
marks are not constrained to a baseline that may
transfer variance to the other landmarks (Zelditch
et al., 2004). This procedure removes nonshape varia-
tion in the landmark’s coordinates by scaling all
specimens to unit size, translating them to a common
location, and then rotating them so that their corre-
sponding landmarks line up as closely as possible
(Rohlf & Slice, 1990; Kassam et al., 2003).

We assessed initial pairwise comparisons between
all combinations of taxa in TwoGroup6 (IMP programs;
Sheets, 2003), using Goodall’s F-test to determine if
there were significant shape differences. A PCA was
performed with PCAGen6 (IMP programs; Sheets,
2003) on the data with a posteriori groups assigned by
taxa. A CVA was also generated using CVAGen6 (IMP
programs; Sheets, 2003) with groups assigned by taxa.

The morphometric and morphological study relied
on specimens housed at the following institutions: The
Natural History Museum, London, UK (formerly
British Museum of Natural History; BMNH); FMNH;
Instituto de Investigación de Recursos Biológicos Alex-
ander von Humboldt, Villa de Leyva, Boyacá, Colombia
(IAvH-M); Instituto de Ciencias Naturales, Univer-
sidad Nacional de Colombia, Bogotá, Colombia (ICN);
Museum of Comparative Zoology, Harvard University,
Cambridge, Massachusetts, USA (MCZ); MUSM;
Museu Paraense Emílio Goeldi, Belém, Pará, Brazil
(MPEG); Museum of Zoology, University of Michigan,
Ann Arbor, Michigan, USA (UMMZ); USNM; Departa-
mento de Zoología, Universidad del Valle, Cali, Colom-
bia (UV); field numbers of Valéria da Cunha Tavares
(VCT); Museum für Naturkunde der Humboldt-
Universität, Berlin, Germany (ZMB). We constructed a
dichotomous identification key (see Appendix 2), modi-
fied from Gardner (2008) and Velazco & Gardner
(2009).

RESULTS
MOLECULAR ANALYSIS

Analyses of the combined mitochondrial and nuclear
markers (3328 bp) were based on tissues from 30

Figure 1. Lateral and dorsal views of the cranium and mandible, and ventral view of the cranium, illustrating
measurements used in the linear morphometrics analyses. Landmarks used in the geometric morphometric analyses are
shown on the ventral view of the cranium. Abbreviations: GLS, greatest length of skull; CIL, condyloincisive length; CCL,
condylocanine length; BB braincase breadth; ZB, zygomatic breadth; PB, postorbital breadth; C–C, palatal width at
canines; MB, mastoid breadth; PL, palatal length; MTRL, maxillary toothrow length; MLTRL, molariform toothrow
length; M1–M1, width at M1; M2–M2, width at M2; MXBR, maxillary breadth; DENL, dentary length; MANDL,
mandibular toothrow length; COH, coronoid height; WMC, width at mandibular condyles.
�
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specimens. Maximum likelihood and Bayesian infer-
ence analyses produced similar, strongly supported
topologies (Fig. 2). As in Velazco & Patterson (2008:
Fig. 4), P. brachycephalus was recovered as sister to
the remaining species. Platyrrhinus helleri in conven-
tional usage was not monophyletic and arrayed as

follows: (1) Central American populations (typical P.
helleri) were sister to P. matapalensis; (2) specimens
from South America comprised three clades, jointly
sister to P. recifinus. One clade corresponds to P.
incarum and two represent unnamed species (Fig. 2).
The two new species are sister taxa, next joined with

Figure 2. Combined mtDNA and nDNA maximum-likelihood (ML) phylogram for selected species of Platyrrhinus.
Support for nodes are shown as ML bootstrap/Bayesian probabilities. Asterisks represent posterior probabilities of 1.0.
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P. incarum. The mean pairwise distances between
cyt-b sequences of P. angustirostris sp. nov. and P.
incarum; P. fusciventris sp. nov. and P. incarum; and
P. angustirostris sp. nov. and P. fusciventris sp. nov.
were over 2% (Table 2). In the context of other genetic
distances separating valid species of this genus
(Velazco & Patterson, 2008), these values adequately
corroborate the distinctiveness of these species.

LINEAR MORPHOMETRICS

We compared 76 specimens of P. angustirostris sp. nov.,
45 of P. fusciventris sp. nov., 84 of P. helleri, and 69 of
P. incarum using a PCA based on 22 measurements.
Four different PCAs were performed to explore varia-
tion amongst taxa: (a) comparing all four taxa, (b)
comparing P. helleri and P. incarum, (c) comparing P.
angustirostris sp. nov., P. fusciventris sp. nov., and P.
incarum, and (d) comparing P. angustirostris sp. nov.
and P. fusciventris sp. nov. The four analyses extracted
three, three, three, and four components, respectively,
that account for 72.4, 75.0, 71.5, and 75.1% of the
variation. The bivariate plots between the PCAs of
analyses a, c, and d show extensive overlap between
the cluster of points of all taxa; the bivariate plot of the
analysis including all the four taxa is shown in
Figure 3. Meanwhile, the bivariate plot of the analysis
comparing P. helleri and P. incarum shows P. helleri at
the high end of PC 1 (Fig. 4), which represents cranial
size, reflecting its longer and wider skull (Table 3).
Along PC2 these two species showed no distinction
(Fig. 4). In each species, males and females do not
separate along either axis (not shown).

The DFAs of the four taxa together showed that 62.6
and 20.8% of the total variation is expressed by the
first and second canonical axes, respectively (not
shown). The bivariate plot of the first and second
discriminant function axes shows a good separation
between P. helleri and P. incarum; populations of P.
incarum have lower scores on the first discriminant
function axis than populations of P. helleri. The dis-
criminant factor matrix indicates that M2–M2, PL,
and ZB have the most negative correlations on
the first discriminant function axis, whereas CIL,
M1–M1, DENL, and MANDL have the highest positive
loadings on this discriminant function (Table 4). The
second discriminant function axis did not show any
distinction between groups. There was no overlap in
the group centroids, but extensive overlap amongst the
taxa, as illustrated by a 63% (P. angustirostris sp. nov.),
78% (P. fusciventris sp. nov.), 82% (P. helleri), and 86%
(P. incarum) post hoc classification of the original
cases. The extensive overlap of the four taxa on the PC
analyses and the low percentage on the post hoc
classification on the DFA indicate the partial failure of
these analyses in separating these four taxa. T
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GEOMETRIC MORPHOMETRICS

Pairwise comparisons of all taxa assessed by Good-
all’s F-test showed significant differences between all
taxa, P. helleri – P. incarum (F-score 25.68, P = 0); P.
angustirostris sp. nov. – P. helleri (F-score 8.50, P = 0);
P. fusciventris sp. nov. – P. helleri (F-score 13.18,

P = 0); P. angustirostris sp. nov. – P. incarum (F-score
9.31, P = 0); P. fusciventris sp. nov. – P. incarum
(F-score 19.50, P = 0); P. angustirostris sp. nov. – P.
fusciventris sp. nov. (F-score 4.63, P = 5.02 ¥ 10-11).

The PCA analysis on the 274 specimens based on 12
landmarks found no clear separation amongst the

Figure 3. Plot of scores on first and second axes from principal components analysis of 22 variables from 76 Platyr-
rhinus angustirostris sp. nov., 45 Platyrrhinus fusciventris sp. nov., 84 Platyrrhinus helleri, and 69 Platyrrhinus
incarum. PC, principal component.

Figure 4. Plot of scores on first and second axes from principal components (PC) analysis of 22 variables from 84
Platyrrhinus helleri and 69 Platyrrhinus incarum (Table 3).
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four taxa, as all taxa overlapped with at least one
other (not shown). The first axis (PC1) explained 22%
of the variation and the second (PC2) explained 14%
of the total variation.

A CVA bivariate plot based upon 12 landmarks
yielded four distinct axes where all means differed
significantly from each other, although taxa over-
lapped considerably (Fig. 5). Both deformation grids
demonstrated shape changes mainly in the molar and
auditory regions. Assignment test in CVAgen revealed
a high number of specimens correctly assigned to P.
fusciventris sp. nov. (84%), P. helleri (82%), and P.
incarum (86%). However, only 54% of the specimens

of P. angustirostris sp. nov. were correctly assigned by
the morphological analysis; the other 46% spread
amongst the other three species: P. fusciventris sp.
nov. (13%), P. helleri (18%), and P. incarum (15%).

SYSTEMATICS
PLATYRRHINUS HELLERI (PETERS, 1866)
HELLER’S BROAD-NOSED BAT (FIGS 6–8)

Synonyms
Vampyrops Helleri Peters, 1866: 392; type locality

‘Mexico’.

Table 3. Factor loadings for the first three factors
extracted from the correlation matrix from a principal
component (PC) analysis of 22 variables comparing Platyr-
rhinus helleri and Platyrrhinus incarum

Measurements PC 1 PC 2 PC 3

GLS 0.88 0.03 -0.09
CIL 0.95 -0.07 -0.20
CCL 0.95 -0.06 -0.17
BB 0.56 0.53 0.25
ZB 0.79 0.37 0.04
PB 0.58 0.38 -0.09
C–C 0.85 -0.14 0.06
MB 0.78 0.40 0.05
PL 0.80 -0.21 -0.15
MTRL 0.92 -0.26 -0.06
MLTRL 0.91 -0.23 -0.01
M1–M1 0.92 -0.06 0.10
M2–M2 0.89 0.03 0.11
MXBR 0.72 0.32 -0.23
M1W 0.56 -0.38 0.38
M2W 0.49 -0.24 0.70
DENL 0.93 -0.07 -0.18
MANDL 0.91 -0.21 -0.02
COH 0.64 0.29 -0.18
WMC 0.25 0.65 0.44
m1W 0.75 -0.32 0.23
FA 0.69 -0.02 -0.25
Eigenvalues 13.37 1.87 1.26
Proportion of variation 60.75% 8.5% 5.7%

GLS, greatest length of skull; CIL, condyloincisive length;
CCL, condylocanine length; BB braincase breadth; ZB,
zygomatic breadth; PB, postorbital breadth; C–C, palatal
width at canines; MB, mastoid breadth; PL, palatal length;
MTRL, maxillary toothrow length; MLTRL, molariform
toothrow length; M1–M1, width at M1; M2–M2, width at
M2; MXBR, maxillary breadth; M1W, M1 width, greatest
width of crown; M2W, M2 width, greatest width of crown;
DENL, dentary length; MANDL, mandibular toothrow
length; COH, coronoid height; WMC, width at mandibular
condyles; m1W, width of m1; FA, forearm length.

Table 4. Coefficients for the first three discriminant func-
tions extracted from 22 variables for Platyrrhinus
angustirostris sp. nov., Platyrrhinus fusciventris
sp. nov., Platyrrhinus helleri, and Platyrrhinus incarum

Measurements DF 1 DF 2 DF 3

GLS -0.27 0.05 0.53
CIL 0.55 -0.74 -0.39
CCL -0.17 0.46 -0.44
BB 0.03 0.04 -0.17
ZB -0.34 0.34 0.73
PB 0.03 0.04 -0.01
C-C 0.31 -0.48 0.22
MB -0.01 -0.29 0.03
PL -0.37 0.36 -0.64
MLTR 0.11 0.35 -0.09
MLTRL -0.07 -0.41 0.34
M1–M1 0.51 -0.08 -0.11
M2–M2 -0.55 0.86 0.18
MXBR 0.04 -0.11 0.12
M1W -0.13 0.35 -0.12
M2W -0.23 0.04 -0.38
DENL 0.68 -0.29 -0.10
MANDL 0.45 0.25 0.06
COH -0.22 0.29 -0.26
WMC -0.08 0.24 0.01
m1W 0.24 -0.48 0.20
FA 0.02 0.26 0.33
Eigenvalues 1.64 0.55 0.43
Proportion of variation 62.6% 20.8% 16.6%

GLS, greatest length of skull; CIL, condyloincisive length;
CCL, condylocanine length; BB braincase breadth; ZB,
zygomatic breadth; PB, postorbital breadth; C–C, palatal
width at canines; MB, mastoid breadth; PL, palatal length;
MTRL, maxillary toothrow length; MLTRL, molariform
toothrow length; M1–M1, width at M1; M2–M2, width at
M2; MXBR, maxillary breadth; M1W, M1 width, greatest
width of crown; M2W, M2 width, greatest width of crown;
DENL, dentary length; MANDL, mandibular toothrow
length; COH, coronoid height; WMC, width at mandibular
condyles; m1W, width of m1; FA, forearm length.
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Vampyrops zarhinus H. Allen, 1891: 400; type locality
‘Brazil’; corrected by Goldman (1920: 200) to ‘Bas
Obispo, Canal Zone,’ Panama.

Platyrrhinus helleri: Hall & Kelson, 1959: 131; first
use of current name combination.

Type series: Peters examined two specimens collected
by a Mr Heller (not Edmund Heller; contra Ferrell &
Wilson, 1991) in Mexico and acquired by the ZMB
from the Naturhistorisches Museum Wien (Vienna,
Austria). Of those two specimens only one (ZMB
3276) is in the Berlin Museum, and none from Mexico
was found in the Vienna museum. We are convinced
that the other specimen is lost. Therefore, we desig-
nate ZMB 3276 as the lectotype, an adult male, skin
and damaged skull. The braincase was removed and
only the rostrum is present; the right and left M3 and
the left M2 also are missing.

Distribution: Platyrrhinus helleri is known from
Oaxaca and Veracruz (Mexico) to northern Colombia,
north-western Venezuela, western Colombia, and
western Ecuador (Fig. 9).

Measurements of the primary types: ZMB 3276
[helleri]: PB 5.4, C-C 4.7, M1–M1 8.0, M1W 1.7, M2W
2.0, DENL 14.9, MANDL 8.3, COH 4.2, WMC 6.4,
m1W 1.2, FA 37.8. MCZ 3211 [V. zarhinus]: GLS 21.5,
CIL 20.0, CCL 19.7, BB 9.4, ZB 12.6, PB 5.4, C-C 5.1,
MB 10.2, PL 9.9, MTRL 7.7, MLTRL 6.3, M1–M1 8.8,
M2–M2 8.2, MXBR 5.3, M1W 1.6, M2W 1.9, DENL
14.8, MANDL 8.4, COH 4.7, WMC 6.2, m1W 1.3,
FA 38.4.

Diagnosis: Platyrrhinus helleri is a small bat with a
robust skull and broad rostrum. All measurements
overlap those of P. angustirostris, P. fusciventris, and
P. incarum (Table 5). Dorsal fur varies from pale to
dark brown; ventral fur is pale grey, with individual
hairs unicoloured; dorsal stripe brilliant white and
narrow; a single array of seven vibrissae surround
margin of noseleaf; one interramal vibrissa present;
inverted ‘V’-shaped posterior margin of the uropat-
agium fringed with long, dense hair; metacarpal III
subequal in length to the metacarpal V; paraoccipital
processes moderately developed; fossa on the squamo-

Figure 5. Polygon plot of the first and second axes from a canonical variate analysis of 12 landmarks from 76
Platyrrhinus angustirostris sp. nov., 45 Platyrrhinus fusciventris sp. nov., 84 Platyrrhinus helleri, and 69
Platyrrhinus incarum. CV, canonical variate.
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sal root of the zygomatic arch either lacking or barely
perceptible; tips of upper incisors approximately at
level of cingula of upper canines; M1 protocone small
and blunt; stylar cuspule present on the lingual face
of M2 paracone.

Emended description: A small Platyrrhinus (FA 36.0–
41.3 mm; GLS 20.5–22.7; CCL 18.6–20.8; Table 5).
Dorsal pelage is short (� 6.3 mm), bicoloured with
darker tips; ventral pelage grey, hairs typically mono-
coloured on the abdomen, but sometimes with paler
tips; facial and dorsal stripes broad and bright; folds
in pinnae are not well marked but distinguishable;
hair on the upper surface of feet short and only
moderately dense; hair along trailing edge of uropat-
agium dense and long; posterior margin of uropat-
agium has shape of an inverted ‘V’, and width of
uropatagium 2–5 mm at midline; proximal third of

forearm covered with dense, short hair; metacarpal
III subequal to the metacarpal V; insertion of plagio-
patagium on metatarsal I. Two genal vibrissae arise
from a basal protuberance (protuberance present);
seven vibrissae surround margin of noseleaf in a
single array; three vibrissae on each side of upper lip
below vibrissae surrounding noseleaf; four submental
vibrissae on each side of chin; one interramal
vibrissa; noseleaf longer than wide; inferior border of
nasal horseshoe completely free of upper lip. Posterior
border of hard palate shaped as inverted ‘V’; postor-
bital processes moderately developed; paraoccipital
processes moderately developed; fossa on the squamo-
sal root of the zygomatic arch lacking or only barely
perceptible. Upper inner incisors convergent, not in
contact, and tips at level of cingula of upper canines
(Fig. 7A); upper outer incisors monolobate; two stylar
cuspules on posterior cristid of P4; fossa on hypoconal

A C

B D

Figure 6. Dorsal view of skulls of A, Platyrrhinus helleri (FMNH 127115); B, Platyrrhinus incarum (FMNH 203627); C,
Platyrrhinus angustirostris sp. nov. (FMNH 129150); and D, Platyrrhinus fusciventris sp. nov. (USNM 560806).
All photographs to same scale.
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basin of P4 deep; M1 parastyle present; M1 mesostyle
lacking; labial cingulum on M1 metacone; stylar
cuspule absent on lingual cingulum of M1 metacone;
sulcus on posterior cristid of paracone joined to cin-
gulum of lingual face of metacone on M1; M1 meta-
style present; M1 protocone small and blunt; M2
parastyle present; labial cingulum on M2 paracone
present; stylar cuspule present on lingual face of M2
paracone; M2 metastyle present; stylar cuspule
absent on lingual face of M2 metacone; lingual cin-
gulum of the M2 metacone not extending to the para-
cone; hypoconal basin on M2 developed; labial and
lingual cingulids present on p4; one cuspulid on the
posterior labial side of P4; one stylid cuspulid on the
anterior cristid of p4; two stylid cuspulids on the
posterior cristid of p4; m1 lacks a paraconid; labial
and lingual cingulids on m1; stylid cuspulid on ante-
rior cristid of m1 protoconid; m1 metaconid lacking,

m2 hypoconid absent; stylid cuspulid between the
metaconid and protoconid poorly developed on m2;
labial and lingual cingulids present on m2.

Remarks: Carter & Dolan (1978) reported on the
syntype ZMB 3276, which we here designate the
lectotype of P. helleri (Peters, 1866), and commented
that the specimen was probably female. One of us (P.
M. V.) has examined the specimen and determined
that it is of a male. The holotype of V. zarhinus, MCZ
3211, is an adult female. In the original description,
H. Allen (1891) reported that this specimen had been
collected in Brazil by the Thayer expedition. Goldman
(1920: 200, footnote) pointed out the error and G. M.
Allen (1931) emended the type locality to Obispo,
Panama, in accordance with the accession catalogue
of the MCZ.

A C

B D

Figure 7. Lateral view of skulls of A, Platyrrhinus helleri (FMNH 127115); B, Platyrrhinus incarum (FMNH 203627); C,
Platyrrhinus angustirostris sp. nov. (FMNH 129150); and D, Platyrrhinus fusciventris sp. nov. (USNM 560806).
All photographs to same scale.
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PLATYRRHINUS INCARUM (THOMAS, 1912)
INCAN BROAD-NOSED BAT (FIGS 6–8)

Synonyms
Vampyrops zarhinus incarum Thomas, 1912: 409,

type locality ‘Pozuzo, [Pasco,] Peru.’
[Vampyrops helleri] incarum: Jones & Carter, 1976:

23; name combination.
P[latyrrhinus]. h[elleri]. incarum: Ferrell & Wilson,

1991: 1; name combination.
Platyrrhinus incarum: Velazco & Patterson, 2008:

750; first use of current name combination.

Type series: The holotype, BMNH 12.1.15.1, is an
adult male. Skin and skull, the skull is damaged:
there is a hole on the right parietal; the left zygomatic
arch is missing along with parts of the maxilla, ptery-
goid, and alisphenoid. The left squamosal is disarticu-
lated and the mandibles are separated.

Distribution: Platyrrhinus incarum is known from
south-eastern Colombia, eastern Ecuador, Peru,
Bolivia, Brazil, French Guiana, and Guyana (Fig. 9).

Measurements of the holotype: BMNH 12.1.15.1: GLS
20.0, CIL 18.1, CCL 18.0, BB 8.7, PB 5.2, C-C 4.6,
MTRL 6.8, MLTRL 5.5, M1–M1 7.5, M2–M2 7.7,
MXBR 4.4, M1W 1.5, M2W 1.8, DENL 13.2, MANDL
7.5, COH 4.1, m1W 1.2, FA 36.0.

Diagnosis: Platyrrhinus incarum is a small bat with a
robust skull and broad rostrum. All the measurements
overlap those of P. angustirostris, P. fusciventris, and P.
helleri (Table 5). Dorsal fur varies from dark to pale
brown; ventral fur bicoloured, pale brown with whitish
tips; facial stripes well marked, white; dorsal stripe
narrow but conspicuous; a single array of eight vibris-
sae surround margins of noseleaf; interramal vibrissa

A C

B D

Figure 8. Ventral view of skulls of A, Platyrrhinus helleri (FMNH 127115); B, Platyrrhinus incarum (FMNH 203627); C,
Platyrrhinus angustirostris sp. nov. (FMNH 129150); and D, Platyrrhinus fusciventris sp. nov. (USNM 560806).
All photographs to same scale.
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absent; inverted ‘U’-shaped posterior margin of uro-
patagium densely fringed with long hair; long, dense
hair on upper surface of feet; metacarpal V is shorter
than metacarpal III; paraoccipital processes poorly
developed, almost imperceptible; fossa on the squamo-
sal root of the zygomatic arch lacking or only barely
perceptible; stylar cuspule present on lingual face of
M2 paracone; hypoconid present on m2.

Emended description: A small Platyrrhinus (FA 35.0–
40.0 mm; GLS 19.1–21.8; CCL 17.8–19.4; Table 5).
Dorsal pelage is shorter than 6.3 mm, bicoloured with
darker tips; ventral pelage pale brown, bicoloured;
facial stripes wide and bright; dorsal stripe narrow,
but conspicuous; folds in pinnae poorly marked, but
distinguishable; posterior margin of uropatagium an
inverted ‘U’-shape and densely fringed with long hair;
hair on the upper surface of feet long and dense;
width of uropatagium 2–5 mm at midline; proximal
half of forearm densely covered with long hair; metac-
arpal V shorter than metacarpal III; insertion of
plagiopatagium on metatarsal I. Two genal vibrissae
arise from a basal protuberance (protuberance
present); eight vibrissae surround margin of noseleaf

in a single array; three vibrissae on each side of upper
lip below vibrissae surrounding noseleaf; four sub-
mental vibrissae on each side of chin; interramal
vibrissae absent; noseleaf longer than wide; inferior
border of nasal horseshoe completely free of upper lip.
Posterior border of hard palate shaped as inverted ‘V’;
postorbital processes moderately developed; paraoc-
cipital processes poorly developed; fossa on the squa-
mosal root of the zygomatic arch lacking or only
barely perceptible. Upper inner incisors convergent,
not in contact, and tips extend below level of cingula
of upper canines; upper outer incisors monolobate;
two stylar cuspules on posterior cristid of P4; a deep
fossa present on hypoconal basin of P4; M1 parastyle
present; M1 mesostyle lacking; labial cingulum
present on M1 metacone; stylar cuspule absent on
lingual cingulum of M1 metacone; sulcus on posterior
cristid of paracone joined to cingulum of lingual face
of metacone on M1; M1 metastyle present; M1 proto-
cone well developed; M2 parastyle present; labial
cingulum present on M2 paracone; stylar cuspule
present on lingual face of M2 paracone; M2 metastyle
present; stylar cuspule absent on lingual face of M2
metacone; lingual cingulum of the M2 metacone not

Figure 9. Map of Central and South America, illustrating the distribution of specimens of Platyrrhinus angustirostris
sp. nov. (stars), Platyrrhinus fusciventris sp. nov. (asterisks), Platyrrhinus helleri (circles), and Platyrrhinus incarum
(diamonds).
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extending to the paracone; a developed M2 hypoconal
basin; labial and lingual cingulids present on p4; one
cuspulid on posterior labial side of p4; one or two
stylid cuspulids on anterior cristid of p4; two stylid
cuspulids on posterior cristid of p4; m1 paraconid
lacking; labial and lingual cingulids present on m1;
stylid cuspulid present on anterior cristid of m1 pro-
toconid; m1 metaconid lacking, m2 hypoconid poorly
developed; stylid cuspulid between the metaconid and
protoconid well developed on m2; labial and lingual
cingulids present on m2.

Comparisons: Platyrrhinus incarum has been treated
as a synonym of P. helleri (Simmons, 2005; Gardner,
2008). Recently Velazco & Patterson (2008) deter-
mined that P. incarum and P. helleri are distinct

species, but not sister species. P. incarum overlaps in
measurements with P. helleri (Table 5); therefore, the
following comparisons focus on differentiating these
two species (Table 6).

Externally, P. incarum can be distinguished from P.
helleri by the brownish-grey colour of the venter (pale
grey in P. helleri); hairs of ventral pelage bicoloured
(not unicoloured); dorsal stripe conspicuous, but
narrow (not wide and brilliant white). Hair on upper
surface of feet is long and dense (not short and
intermediate in density); posterior margin of the uro-
patagium an inverted ‘U’-shape (not ‘V’-shaped);
metacarpal III longer than metacarpal V (not sub-
equal). Eight vibrissae (not seven) surround margin of
noseleaf in a single array; and interramal vibrissa are
lacking (vs. one interramal vibrissa).

Table 5. Selected measurements* of Platyrrhinus species

Character
Platyrrhinus
angustirostris sp. nov.

Platyrrhinus
fusciventris sp. nov.

Platyrrhinus
helleri

Platyrrhinus
incarum

GLS 21.1 ± 0.5 21.6 ± 0.6 21.6 ± 0.4 20.9 ± 0.5
20.0–22.0 (76) 20.4–22.6 (46) 20.6–22.7 (84) 19.1–21.9 (69)

CCL 19.1 ± 0.5 19.5 ± 0.6 19.6 ± 0.5 18.6 ± 0.4
17.9–20.2 (76) 18.4–20.7 (46) 18.7–20.8 (84) 17.8–19.4 (69)

CIL 19.6 ± 0.5 19.9 ± 0.6 20.1 ± 0.5 19.0 ± 0.4
18.4–20.5 (76) 18.6–20.9 (46) 19.1–21.3 (84) 18.1–19.9 (69)

BB 9.2 ± 0.2 9.4 ± 0.2 9.3 ± 0.2 9.2 ± 0.3
8.4–9.8 (76) 8.9–10.2 (46) 8.9–9.8 (84) 8.7–10.0 (69)

ZB 12.0 ± 0.4 12.5 ± 0.3 12.4 ± 0.3 12.1 ± 0.8
11.2–12.8 (76) 11.6–13.1 (46) 11.6–13.1 (84) 11.2–13.1 (69)

PB 5.3 ± 0.2 5.4 ± 0.2 5.4 ± 0.2 5.3 ± 0.1
4.9–5.7 (76) 5.0–5.7 (46) 5.0–5.9 (84) 5.0–5.6 (69)

MB 9.8 ± 0.3 10.0 ± 0.3 10.0 ± 0.2 9.8 ± 0.2
9.2–10.5 (76) 9.5–10.8 (46) 9.4–10.7 (84) 9.3–10.4 (69)

PL 10.1 ± 0.4 10.3 ± 0.4 10.2 ± 0.3 9.7 ± 0.3
9.2–11.2 (76) 9.1–10.9 (46) 9.5–10.9 (84) 9.1–10.6 (69)

MTRL 7.7 ± 0.3 7.9 ± 0.3 8.0 ± 0.2 7.4 ± 0.2
7.0–8.1 (76) 7.1–8.5 (46) 7.4–8.7 (84) 6.9–7.9 (69)

M1–M1 8.5 ± 0.3 8.8 ± 0.3 8.9 ± 0.3 8.4 ± 0.3
7.9–9.2 (76) 8.2–9.44 (46) 8.1–9.7 (84) 7.8–9.0 (69)

M2–M2 8.7 ± 0.3 9.0 ± 0.3 9.0 ± 0.3 8.6 ± 0.3
8.1–9.3 (76) 8.5–9.7 (46) 8.3–9.8 (84) 8.1–9.2 (69)

DENL 14.3 ± 0.5 14.6 ± 0.5 14.8 ± 0.4 13.8 ± 0.4
13.3–15.3 (76) 13.5–15.5 (46) 14.0–15.9 (84) 13.0–14.4 (69)

MANDL 8.3 ± 0.3 8.5 ± 0.3 8.7 ± 0.2 8.0 ± 0.3
7.7–9.0 (76) 8.1–9.0 (46) 8.3–9.3 (84) 6.9–8.7 (69)

FA 37.4 ± 1.0 38.3 ± 1.1 38.5 ± 1.1 37.2 ± 1.0
34.7–39.2 (76) 35.4–40.1 (46) 36.0–41.3 (84) 35.0–40.0 (69)

*Summary statistics [mean and standard deviation (first line), observed range and sample size (second line)] of
measurements for each species (see Appendix 1 for a list of the specimens measured). All measurements in millimetres.
GLS, greatest length of skull; CIL, condyloincisive length; CCL, condylocanine length; BB braincase breadth; ZB,
zygomatic breadth; PB, postorbital breadth; MB, mastoid breadth; PL, palatal length; MTRL, maxillary toothrow length;
MLTRL, molariform toothrow length; M1–M1, width at M1; M2–M2, width at M2; DENL, dentary length; MANDL,
mandibular toothrow length; FA, forearm length.
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Cranially, P. incarum and P. helleri differ in that P.
incarum has poorly developed paraoccipital processes,
whereas those of P. helleri are moderately developed.
Dentally, the upper inner incisors of P. incarum
extend well below anterior cingula of upper canines
(tips approximate level of canine cingula in P. helleri);
P. incarum has a well-developed protocone on M1 (not
small and blunt as in P. helleri); one or two stylid
cuspulids present on the anterior cristid of p4 (vs.
only one); the m2 hypoconid present although poorly
developed (not absent); and there is a well-developed
(not poorly developed) stylar cuspulid between the
metaconid and protoconid on m2.

Remarks: Based on molecular data, Velazco & Patter-
son (2008) recommended that South American popu-
lations east of the Andes assigned to P. helleri should
be recognized as a separate species to which they

applied the available name P. incarum (Thomas,
1912).

PLATYRRHINUS ANGUSTIROSTRIS SP. NOV.
SLENDER BROAD-NOSED BAT (FIGS 6–8)

Synonyms
Vampyrops helleri: Handley, 1976: 28 (part)
P[latyrrhinus]. h[elleri]. helleri: Gardner, 2008: 336

(part).
P[latyrrhinus]. h[elleri]. incarum: Gardner, 2008: 336

(part).
Platyrrhinus incarum: Velazco & Patterson, 2008:

3 (part).

Holotype: Dried skin, skull, and partial skeleton of an
adult male, FMNH number 129150, obtained 16 May
1987 by Bruce D. Patterson (original field number

Table 6. Summary of principal diagnostic characters for species for the Platyrrhinus helleri complex

Platyrrhinus
angustirostris sp. nov.

Platyrrhinus
fusciventris sp. nov. Platyrrhinus helleri Platyrrhinus incarum

Eight vibrissae surround
margins of the noseleaf

Eight vibrissae surround
margins of the noseleaf

Seven vibrissae surround
margins of the noseleaf

Eight vibrissae surround
margins of the noseleaf

Interramal vibrissae
absent

Interramal vibrissae
absent

One interramal vibrissae Interramal vibrissae
absent

Dorsal stripe narrow, but
conspicuous

Dorsal stripe narrow, but
conspicuous

Dorsal stripe
brilliant-white and
narrow

Dorsal stripe narrow, but
conspicuous

Dense hair on the surface
of feet

Hair on the upper surface
of feet short and only
moderately dense

Hair on the upper surface
of feet short and only
moderately dense

Dense hair on the surface
of feet

‘U’-shaped posterior
margin of the
uropatagium

‘V’-shaped posterior
margin of the
uropatagium

‘V’-shaped posterior
margin of the
uropatagium

‘U’-shaped posterior
margin of the
uropatagium

Metacarpal V is shorter
than metacarpal III

Metacarpal III subequal
in length to the
metacarpal V

Metacarpal III subequal
in length to the
metacarpal V

Metacarpal V is shorter
than metacarpal III

Paraoccipital processes
moderately developed

Paraoccipital processes
moderately developed

Paraoccipital processes
moderately developed

Paraoccipital processes
poorly developed, almost
imperceptible

Fossa on the squamosal
root of the zygomatic
arch shallow

Fossa on the squamosal
root of the zygomatic
arch shallow

Fossa on the squamosal
root of the zygomatic
arch lacking or only
barely perceptible

Fossa on the squamosal
root of the zygomatic
arch lacking or only
barely perceptible

Three stylar cuspules on
posterior cristid of P4

Two stylar cuspules on
posterior cristid of P4

Two stylar cuspules on
posterior cristid of P4

Two stylar cuspules on
posterior cristid of P4

M1 protocone well
developed

M1 protocone well
developed

M1 protocone small and
blunt

M1 protocone well
developed

Stylar cuspule absent on
lingual face of M2
paracone

Stylar cuspule absent on
lingual face of M2
paracone

Stylar cuspule present on
lingual face of M2
paracone

Stylar cuspule present on
lingual face of M2
paracone

Hypoconid absent on m2 Hypoconid absent on m2 Hypoconid absent on m2 Hypoconid present on m2

800 P. M. VELAZCO ET AL.

© 2010 The Linnean Society of London, Zoological Journal of the Linnean Society, 2010, 159, 785–812



BDP 2654). The skin, skull, and skeleton are in good
condition. Frozen tissues are deposited at the FMNH
(Table 7).

Type locality: ‘Río Utcubamba, entre Churuja y Pedro
Ruiz, 4250 ft’ (1295 m); Bongará; Amazonas; Peru,
approximately 5°57′59″S, 77°54′59″W.

Paratypes: The skin, skull, and skeleton of two adult
males (FMNH 129152, 129153) caught on 17 May
1987 at Río Utcubamba, 11 km by road north-west of
Pedro Ruiz, 3600 ft (1097 m), Luya, Amazonas, Peru,
approximately 5°55′59″S, 78°06′W; one skin and skull
of an adult male (USNM 440601) caught on 23
January 1968 at Nulita, Selvas de San Camilo, 29 km
south-south-west of Santo Domingo, 24 m, Apure,
Venezuela, approximately 7°19′N, 71°57′W; and the
skin and skull of one adult male and one adult female
(USNM 387087, 387088) caught on 24 June 1966 and
23 June 1966, respectively, at El Manaco, 59 km
south-east of El Dorado, 150 m, Bolívar, Venezuela,
approximately 6°17′N, 61°19′W (Table 7).

Etymology: From the Latin angustus meaning narrow,
slender in combination with rostrum referring to the
distinctively low and comparatively narrow rostrum
characteristic of this species.

Distribution: Platyrrhinus angustirostris is known
from Colombia, Venezuela, eastern Ecuador, northern
Peru, and is expected to occur in northern Brazil and
eastern Guyana (Fig. 9).

Diagnosis: Platyrrhinus angustirostris is a small bat
with a slender skull and low, narrow rostrum. All the
measurements overlap those of P. fusciventris sp. nov.,
P. helleri, and P. incarum (Table 5). Dorsal fur varies
from dark to pale brown; ventral fur dark grey with
hairs unicoloured; facial stripes narrow and white;
dorsal stripe narrow, but conspicuous; a single array
of eight vibrissae surrounds margins of noseleaf;
interramal vibrissa absent; posterior margin of the
uropatagium ‘U’-shaped and densely fringed with
long hair; upper surface of feet densely covered with
long hair; metacarpal V shorter than metacarpal III;
fossa on squamosal root of zygomatic arch shallow;
three stylar cuspules on posterior cristid of P4; stylar
cuspule absent on lingual face of M2 paracone; hypo-
conid absent on m2.

Description: A small Platyrrhinus (FA 34.7–39.1 mm;
GLS 20.0–22.0; CCL 17.9–20.2; Table 5). Dorsal pelage
is short, less than 6.3 mm long, bicoloured with darker
tips; ventral pelage dark grey, individual hairs unico-
loured; facial stripes narrow and white; white dorsal
stripe narrow, but conspicuous; folds in pinnae poorly
marked, but distinguishable; posterior margin of uro-
patagium an inverted ‘U’-shape and densely fringed
with long hair; upper surface of feet densely covered
with long hair; width of uropatagium 2–3 mm at
midline; fur on proximal half of forearm dense and
long; metacarpal V shorter than metacarpal III; pla-
giopatagium inserts on metatarsal I. Two genal vibris-
sae arise from a basal protuberance (protuberance
present); eight vibrissae surround margin of noseleaf
in a single array; three vibrissae on each side of upper

Table 7. Measurements of the type series of Platyrrhinus angustirostris sp. nov. (in mm)

Character

Holotype
FMNH
129150 �

Paratype
FMNH
129152 �

Paratype
FMNH
129153 �

Paratype
USNM
440601 �

Paratype
USNM
387087 �

Paratype
USNM
387088 �

Greatest length of skull 20.9 20.8 21.0 20.7 21.0 21.7
Condyloincisive length 18.9 18.6 19.2 18.8 19.5 20.1
Condylocanine length 18.5 18.1 18.8 18.3 18.9 19.7
Braincase breadth 8.8 9.2 9.2 8.9 9.1 9.2
Zygomatic breadth 11.6 11.7 11.9 11.6 12.1 11.5
Postorbital breadth 5.0 5.4 4.9 5.2 5.3 5.0
Mastoid breadth 9.3 9.7 9.6 9.4 9.6 9.8
Maxillary toothrow length 7.3 7.0 7.6 7.5 7.6 7.8
Width at M2 1.8 1.8 1.9 2.1 2.0 1.9
Dentary length 13.6 13.6 14.2 13.9 14.2 14.9
Mandibular toothrow length 8.0 7.7 8.1 8.0 7.9 8.3
Forearm length 39.0 35.1 37.4 35.5 37.7 37.7
Total length 57 58 55 52 52 54
Hind foot length 11 11 13 12 11 11
Ear length 16 16 16 16 16 16

SYSTEMATICS OF PLATYRRHINUS HELLERI 801

© 2010 The Linnean Society of London, Zoological Journal of the Linnean Society, 2010, 159, 785–812



lip below vibrissae surrounding noseleaf; four submen-
tal vibrissae on each side of chin; interramal vibrissae
absent; noseleaf longer than wide; inferior border of
nasal horseshoe completely free of upper lip. The skull
is slender, rostrum narrow and conspicuously shallow
(Fig. 7C); posterior border of hard palate an inverted
‘V’ shape; postorbital processes moderately developed;
paraoccipital processes moderately to well developed;
fossa on the squamosal root of the zygomatic arch
shallow. Upper inner incisors convergent, not in
contact, and tips extend well below level of cingula of
upper canines; upper outer incisors monolobate; three
stylar cuspules on posterior cristid of P4 (Fig. 10); a
deep fossa on hypoconal basin of P4; M1 parastyle
present; M1 mesostyle lacking; labial cingulum
present on M1 metacone; stylar cuspule absent on
lingual cingulum of M1 metacone; sulcus on posterior
cristid of paracone joined to cingulum of lingual face of
metacone on M1; M1 metastyle present; M1 protocone

well developed; M2 parastyle present; labial cingulum
present on M2 paracone; stylar cuspule absent on
lingual face of M2 paracone; M2 metastyle present;
stylar cuspule absent on lingual face of M2 metacone;
lingual cingulum of the M2 metacone not extending to
the paracone; a developed M2 hypoconal basin; labial
and lingual cingulids present on p4; one cuspulid on
postero-labial side of p4; one or two stylid cuspulids
present on anterior cristid of p4; two stylid cuspulids
on posterior cristid of p4; m1 paraconid lacking; labial
and lingual cingulids present on m1; one stylid cus-
pulid present on anterior cristid of m1 protoconid; m1
metaconid lacking, m2 hypoconid lacking; stylid cus-
pulid between the metaconid and protoconid well
developed on m2; labial and lingual cingulids present
on m2.

Comparisons: Platyrrhinus angustirostris can be con-
fused with P. helleri and with P. incarum (Velazco &
Patterson, 2008), and their measurements overlap
(Table 5). Therefore, the following comparisons focus
on differentiating P. angustirostris from these two
species (Table 6).

Externally, P. angustirostris can be distinguished
from P. helleri and P. incarum by the dark grey colour
of the venter (not brownish grey as in P. incarum or
pale grey as in P. helleri); ventral pelage monoco-
loured (as in P. helleri; two colour bands in P.
incarum); white dorsal stripe conspicuous, but narrow
(as in P. incarum; wide and brilliant white in P.
helleri). Hair on upper surface of feet is dense and
long (as in P. incarum; short and intermediate in
density in P. helleri); posterior margin of the uropat-
agium an inverted ‘U’-shape (as in P. incarum; ‘V’-
shaped in P. helleri); metacarpal III longer than
metacarpal V (as in P. incarum; subequal in P.
helleri). Eight vibrissae surround margin of noseleaf
in a single array (as in P. incarum; seven in P. helleri);
interramal vibrissa absent (as in P. incarum; one
interramal vibrissa in P. helleri).

Cranially, P. angustirostris, P. helleri, and P.
incarum differ as follows: Tips of the upper inner
incisors extend below anterior cingula of upper
canines [as in P. incarum; tips at level of cingula in P.
helleri (Fig. 7A)] posterior border of the hard palate,
an inverted ‘V’, is wider in P. angustirostris than in
either congener; paraoccipital processes are moder-
ately developed (as in P. helleri; poorly developed in P.
incarum); fossa on the squamosal root of the zygo-
matic arch present, but shallow (not absent as in
P. helleri and P. incarum).

Dentally, P. angustirostris has three stylar cuspules
on posterior cristid of P4 (Fig. 10; not two as in P.
helleri and P. incarum); a well-developed protocone on
M1 (as does P. incarum; protocone is small and blunt
in P. helleri); the stylar cuspule is absent on lingual

Figure 10. Platyrrhinus angustirostris (upper) showing
three cuspules on posterior cristid of P4 (FMNH 129150)
and Platyrrhinus fusciventris (lower) with two cuspules on
posterior cristid of P4 (USNM 560806).
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face of M2 paracone (present in P. helleri and P.
incarum); one or two stylid cuspulids present on ante-
rior cristid of p4 (as in P. incarum; one in P. helleri);
hypoconid lacking on m2 (as in P. helleri; poorly
developed in P. incarum); a well-developed stylid cus-
pulid between the metaconid and protoconid on m2
(as in P. incarum; poorly developed in P. helleri).

PLATYRRHINUS FUSCIVENTRIS SP. NOV.
BROWN-BELLIED BROAD-NOSED BAT (FIGS 6–8)

Synonyms
Vampyrops helleri Handley, 1976: 28 (part).
P[latyrrhinus]. h[elleri]. helleri: Gardner, 2008: 336
(part).

Holotype: Dried skin and skull of an adult female,
USNM number 560806, obtained 23 February 1985
by Alfred L. Gardner (original field number ALG
14605). The skin and skull are in good condition
(Table 8).

Type locality: Cerro Neblina, base camp, 140 m; Ama-
zonas; Venezuela, 00°49′50″N, 66°09′40″W.

Paratypes: The skull and body in fluid of one adult
female (USNM 392308) caught on 28 July 1965 at Rio
Amapari, Serra do Navio, Amapá, Brazil; one skull
and skin of an adult male (USNM 582325) caught
on 4 February 1999 at Dubulay Ranch, 41 m, East
Berbice-Corentyne, Guyana, approximately 5°40′N,
57°51′52′W; one skin and skull of one adult male and
one adult female (USNM 405037, 405038) caught on
27 April 1967 and 28 April 1967, respectively, at

Tamatama, Río Orinoco, 135 m, Amazonas, Venezuela,
approximately 3°10′N, 65°49′W; and the skull and
body in fluid of one adult female (MPEG 39265) caught
on 25 November 2007 at left bank Rio Xingu, 90 m,
Município de Vitória do Xingu, Pará, Brazil (Table 8).

Etymology: From Latin fuscus meaning brown in com-
bination with ventris (genitive form of venter) and
referring to the brown underparts that distinguish
this species from similar congeners.

Distribution: Platyrrhinus fusciventris is known
from eastern Venezuela, Guyana, Suriname, French
Guiana, Trinidad and Tobago, northern Brazil, and
eastern Ecuador (Fig. 9).

Diagnosis: Platyrrhinus fusciventris is a small bat
with a slender skull and a broad, comparatively deep,
rostrum. All the measurements overlap those of P.
angustirostris, P. helleri, and P. incarum (Table 5).
Dorsal fur varies from dark to pale brown; ventral fur
unicoloured pale brown (hairs lack banding); facial
stripes wide, white; dorsal stripe narrow, but con-
spicuous; a single array of eight vibrissae surrounds
margins of the noseleaf; interramal vibrissa absent;
posterior margin of the uropatagium as an inverted
‘V’-shape and densely fringed with long hair; short,
moderately dense hair on upper surface of feet;
metacarpal III subequal to metacarpal V; fossa on the
squamosal root of the zygomatic arch shallow; two
stylar cuspules on posterior cristid of P4; M1 proto-
cone large, well developed; stylar cuspule absent on
lingual face of M2 paracone; m2 lacks a hypoconid.

Table 8. Measurements of the type series of Platyrrhinus fusciventris sp. nov. (in mm)

Character

Holotype
USNM
560806 �

Paratype
USNM
392308 �

Paratype
USNM
582325 �

Paratype
USNM
405037 �

Paratype
USNM
405038 �

Paratype
MPEG
39265 �

Greatest length of skull 22.6 21.6 21.5 22.1 22.0 22.3
Condyloincisive length 20.5 20.2 20.0 20.4 20.9 20.7
Condylocanine length 20.1 19.7 19.5 20.0 20.3 20.4
Braincase breadth 9.5 9.5 9.7 9.3 9.6 9.2
Zygomatic breadth 12.8 12.4 12.6 12.5 12.8 12.4
Postorbital breadth 5.4 5.4 5.5 5.3 5.4 5.7
Mastoid breadth 10.0 9.9 10.3 9.9 10.2 10.8
Maxillary toothrow length 8.1 7.9 7.5 8.1 8.5 7.7
Width at M2 2.0 2.0 2.1 2.1 2.1 2.1
Dentary length 15.0 14.8 14.9 14.8 15.4 15.2
Mandibular toothrow length 8.7 8.7 8.2 8.7 9.0 8.4
Forearm length 39.0 38.6 39.8 39.3 38.9 39.0
Total length 61 – 58 60 60 60
Hind foot length 12 10 8 10 11 10
Ear length 17 16 17 17 18 16
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Description: A small Platyrrhinus (FA 35.3–40.1 mm;
GLS 20.4–22.6; CCL 18.4–20.7; Table 5). Dorsal
pelage is shorter than 6.3 mm, bicoloured with darker
tips; ventral pelage unicoloured pale (hairs lack
banding); facial stripes wide and white; dorsal stripe
narrow but conspicuous; folds in pinnae poorly
marked but distinguishable; posterior margin of the
uropatagium an inverted ‘V’-shape, densely fringed
with long hair; width of uropatagium 2–5 mm at
midline; hair on the upper surface of feet short and
only moderately dense; proximal half of forearm
covered with dense, long hair; metacarpal III sub-
equal metacarpal V; plagiopatagium inserts on meta-
tarsal I. Two genal vibrissae arise from a basal
protuberance (protuberance present); a single array of
eight vibrissae surrounds margins of the noseleaf;
three vibrissae on each side of upper lip below vibris-
sae surrounding noseleaf; four submental vibrissae on
each side of chin; interramal vibrissae absent; nose-
leaf longer than wide; inferior border of nasal horse-
shoe completely free of upper lip. Inverted ‘V’ or
‘U’-shaped posterior border of hard palate; postorbital
processes moderately developed; paraoccipital pro-
cesses moderately developed; fossa on the squamosal
root of the zygomatic arch shallow. Upper inner inci-
sors convergent, not in contact, and tips extend below
anterior cingula of upper canines; upper outer inci-
sors monolobate; two stylar cuspules on posterior
cristid of P4 (Fig. 10); a deep fossa on hypoconal basin
of P4; M1 parastyle present; M1 mesostyle present in
some individuals and lacking in others; stylar cuspule
absent on labial and lingual cingula of M1 metacone;
sulcus on posterior cristid of paracone joined to cin-
gulum of lingual face of metacone on M1; M1 meta-
style present; M1 protocone well developed; M2
parastyle present; labial cingulum present on M2
paracone; stylar cuspule absent on lingual face of M2
paracone; M2 metastyle present; stylar cuspule
absent on lingual face of M2 metacone; lingual cin-
gulum of the M2 metacone not extending to the para-
cone; a developed M2 hypoconal basin; labial and
lingual cingulids present on p4; one cuspulid on the
posterior labial side of P4; one stylid cuspulid present
on the anterior cristid of p4; two stylid cuspulids on
the posterior cristid of p4; m1 paraconid lacking;
labial and lingual cingulids present on m1; one stylid
cuspulid present on anterior cristid of m1 protoconid;
m1 metaconid lacking, m2 hypoconid lacking; stylid
cuspulid between the metaconid and protoconid
poorly developed on m2; labial and lingual cingulids
present on m2.

Comparisons: Platyrrhinus fusciventris can be con-
fused with P. helleri and P. incarum (Velazco &
Patterson, 2008) and its measurements overlap with
those of both species and measurements of P.

angustirostris (Table 5). Therefore, the following com-
parisons focus on differentiating P. fusciventris from
these three species (Table 8).

Externally, Platyrrhinus fusciventris can be distin-
guished from P. angustirostris, P. helleri, and P.
incarum by the brown colour of the venter (brownish
grey in P. incarum, pale grey in P. helleri, and dark
grey in P. angustirostris); hairs of ventral pelage
unicoloured (as in P. angustirostris and P. helleri;
bicoloured in P. incarum); dorsal stripe conspicuous
but narrow (as in P. angustirostris and P. incarum;
wide and brilliant white in P. helleri). Hair on upper
surface of feet is short and intermediate in density (as
in P. helleri; dense and long in P. angustirostris and P.
incarum); posterior margin of the uropatagium ‘V’-
shaped (as in P. helleri, but ‘U’ shaped in P.
angustirostris and P. incarum); metacarpals III and V
subequal (as in P. helleri; metacarpal III longer than
metacarpal V in P. angustirostris and P. incarum). A
single array of eight vibrissae surrounds margins of
the noseleaf (as in P. angustirostris and P. incarum;
not seven as in P. helleri); interramal vibrissa absent
(as in P. angustirostris and P. incarum; one interra-
mal vibrissa in P. helleri).

Cranially, P. fusciventris differs from P. angustiros-
tris, P. helleri, and P. incarum as follows: The poste-
rior border of the hard palate, an inverted ‘V’- or
‘U’-shaped (‘V’-shaped in P. helleri, P. incarum, and P.
angustirostris); paraoccipital processes are moder-
ately developed (as in P. helleri and P. angustirostris;
poorly developed in P. incarum); fossa on the squa-
mosal root of the zygomatic arch shallow (as in P.
angustirostris; absent in P. helleri and P. incarum).

Dentally, P. fusciventris has two stylar cuspules on
posterior cristid of P4 (Fig. 10; as in P. helleri and P.
incarum; three in P. angustirostris); mesostyle on M1
is present in some individuals and lacking in others
(but always absent in P. helleri, P. incarum, and P.
angustirostris); P. fusciventris has a well-developed
protocone on M1 (as do P. incarum and P. angustiros-
tris; protocone small and blunt in P. helleri); there is
no stylar cuspule on lingual face of M2 paracone (as
in P. angustirostris; one stylar cuspule in P. helleri
and P. incarum); one stylid cuspulid present on the
anterior cristid of p4 (as in P. helleri; one or two in P.
incarum and P. angustirostris); hypoconid lacking on
m2 (as in P. angustirostris and P. helleri; present, but
poorly developed in P. incarum); a poorly developed
stylid cuspulid between the metaconid and protoconid
on m2 (as in P. helleri; not well developed as in
P. incarum and P. angustirostris).

DISCUSSION

Since its description in 1866, P. helleri was thought to
be the most widespread and best-studied species of
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Platyrrhinus, but despite great morphological varia-
tion, the possibility of its being a composite had been
overlooked. All small specimens of Platyrrhinus with
a single accessory cuspulid on the anterolingual
cristid of p4 (or lacking it altogether) were lumped as
P. helleri. Soon after its description, Vampyrops zar-
hinus (H. Allen, 1891) was regarded as a junior
synonym of P. helleri, whereas Vampyrops helleri
incarum (Thomas, 1912) was treated as a subspecies
of P. helleri (Koopman, 1994; Simmons, 2005). Based
on molecular evidence, Velazco & Patterson (2008)
regarded P. incarum as a valid species. On morpho-
logical grounds, Velazco (2005) distinguished P. mata-
palensis from populations of P. helleri west of the
Andes, a distinction also supported by molecular
analysis (Velazco & Patterson, 2008).

The combination of molecular, morphological, and
morphometrics approaches showed P. helleri to be a
complex of four species. Like other sister taxa in
this genus [i.e. P. albericoi + P. vittatus (1.2% cyt-b
divergent) and P. ismaeli + P. masu (2% cyt-b diver-
gent); Velazco & Patterson (2008)], species of the P.
helleri complex exhibit low cyt-b sequence diver-
gence values. Divergence between sister taxa P.
angustirostris and P. fusciventris is 2% and diver-
gence between this clade and P. incarum is 2.6–
3.1%. Divergence between sister taxa P. helleri and
P. matapalensis is also low (3.1%). Although the four
species of the P. helleri complex and close relatives
(P. matapalensis and P. recifinus) do not meet the
> 5% rule for sister species proposed by Baker &
Bradley (2006) in their ‘genetic species concept’, the
specific distinction of these bats is corroborated by
several marked qualitative characters (Table 6) and
sympatry. These qualify them as species under both
the phylogenetic and biological species concepts
(Coyne & Orr, 2004). Species of the genus Myzopoda
(Chiroptera: Myzopodidae) from Madagascar have
shown the same pattern of morphological differen-
tiation and low cyt-b divergence as in P. helleri
sensu lato (Russell et al., 2008).

As molecular evolution of Platyrrhinus does not
adhere to a clock-like model (Velazco & Patterson,
2008), and fossils are lacking, it is difficult to estimate
dates of divergences. However, these speciation
events were probably quite recent and may well be
associated with climatic oscillations during the Plio-
Pleistocene (last 2.5 Myr). Andean orogeny may be
responsible for the primary subdivision of this group
into a Central American and largely Pacific clade (P.
helleri and P. matapalensis) and a cis-Andean one (P.
angustirostris, P. fusciventris, P. incarum, and P. reci-
finus). With the species newly described here, Platyr-
rhinus now includes 20 species, 17 of them restricted
to South America, making it the most speciose genus
in the Neotropical family Phyllostomidae.
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APPENDIX 1
SPECIMENS EXAMINED

The following list includes all specimens examined in
this study, with their respective localities. See Mate-
rial and methods for abbreviations. Individuals or
series marked with an asterisk were used in the
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elaboration of Tables 3–5 and 7–8 and in the morpho-
metric analyses. Individuals in bold were used in the
molecular analyses.
Platyrrhinus angustirostris (190).– ECUADOR: Orel-
lana: Parque Nacional Yasuní, 66 km S of Pompeya
Sur (ROM 105964), Parque Nacional Yasuní, Onkone
Gare, 38 km S of Pompeya Sur (ROM 105127).
COLOMBIA: Antioquia: Chigorodó, Río León Area
(USNM 432913); Buenos Aires, 24 km S, 22 km W
Zaragoza (USNM 499443-499444*); La Tirana, 25 km
S, 22 km W Zaragoza (USNM 499445-499448*;
499451*, 499452, 499453-499454*; 499884, 499886-
499897, 499901); Aljibes, 26 km S, 22 km W Zaragoza
(USNM 499449-499450*, 499865-499883, 499898-
499900); Providencia, 23 km S, 22 km W Zaragoza
(USNM 499885). Cundinamarca: Sasaima (FMNH
49156). Meta: Finca Buque, Villavicencio (USNM
507188-507189*). PERU: Amazonas: Bongara, San
Carlos, Río Utcubamba, entre Churuja y Pedro Ruiz
(FMNH 129150*); Luya, Río Utcubamba, 11 km by
road NW Pedro Ruiz (FMNH 129152-129153*,
129154). VENEZUELA: Apure: Nulita, 29 km SSW
Santo Domingo, Selvas de San Camilo (USNM
416024, 418127, 440595-440605*, 440606-440608,
440620-440624, 493531-493532); Barinas: Altamira
(USNM 416018, 440536-440542*, 440543, 440544*,
440591-440592, 440593-440594*); Altamira, 2 km SW
Altamira (USNM 416019-416023, 440545-440552*,
440553-440556, 440558-440562, 493510-493530).
Bolívar: Río Supamo, 50 km SE El Manteco (USNM
387076*); El Manaco, Km 74, 59 km SE El Dorado
(USNM 387079-387081*, 387083-387090*); Hato San
José, 20 km W La Paragua (USNM 405028*); Hato
La Florida, 47 km ESE Caicara (USNM 405029);
Icabarú, 45 km NE Icabaru, Santa Lucía de Surukún
(USNM 440644-440646); San Ignacio de Yuruaní
(USNM 448541). Falcón: Urama, Km 40, 19 km NW
Urama (USNM 372132-372141*); La Pastora, 14 km
ENE Mirimiri (USNM 440460-440470); Río Socopo,
80 km NW Carora (USNM 440525*). Guárico: Río
Orituco, 10 km N Altagracia (USNM 387091*). Sucre:
Ensenada Cauranta, 9 km NE Güiria (USNM
408407*); Manacal, 26 km ESE Carúpano (USNM
408408*, 408412-408414*, 408416*).
Platyrrhinus brachycephalus (3).– PERU: Madre de
Dios: Manu, Maskoitania, 13.4 km NNW Atalaya, left
bank Río Alto Madre de Dios (FMNH 174745-174746,
174748).
Platyrrhinus fusciventris (327).– BRAZIL: Amapa:
Serra do Navio, Río Amapari (USNM 392308-
392309*). Amazonas: Manaus, University (USNM
530978); Manaus, W of Lago Janauacá (USNM
531072*); Manaus, INPA (USNM 531074); Manaus,
Manacapurú, Km 20 (USNM 554777*); Manaus, Lago
do INPA (USNM 555972); Manaus, Reserva Ecológica
(USNM 555973*); Iaureté, Missao Salesiana (USNM

562582); Tefé (USNM 531075*); Tefé, Vila Vale, Lago
de Tefé (USNM 531076). Pará: 52 km SSW Altamira,
E Bank Rio Xingu (USNM 549422-549423); 50 km
SSW Altamira, Island in Rio Xingu (Ilha Jabuti)
(USNM 549424); Município de Vitória do Xingu, left
Bank Rio Xingu (MPEG 39265*); Urua, Rio Tapajós,
Amazon National Park (USNM 531073); Belém
(USNM 337077-337080); Belém, Fazenda Velha
(USNM 361707-361708*); Belém, Guama Ecological
Area (USNM 390512, 390515); Belém, Mocambo/
Embrapa (FMNH 126600, 126601*, 126602, 126603*.
126604-126605, 126606*; USNM 555974); Belém,
Station A, Ian (USNM 339599-339601, 361680-
361696, 361701-361703, 361704-361706*); Belém,
Utinga (USNM 361697-361700, 361709-361710*,
390513-390514, 544774); Belém, Varzea (USNM
460111); Bragança (USNM 447981-447984). Roraima:
Ilha Maracá (USNM 531071*). ECUADOR: Pastaza:
Mera (USNM 548165*, 548168-548172*); Yosa
(USNM 548166-548167*) FRENCH GUIANA:
Cayenne: Sinnamary, Paracou (AMNH 267555).
GUYANA: Barima-Waini: North West District,
Baramita (USNM 582326*). Demerara-Mahaica:
Ceiba Biological Station (ROM 112611). Upper
Demerara-Berbice: Dubulay Ranch (USNM 582325*).
SURINAME: Brokopondo: Brownsberg Nature Park,
Jeep Trail (ROM 114089). TRINIDAD AND
TOBAGO: (346598, 346599*). Saint Andrew: Turure
Ward, Plum Mitan (USNM 346590*). Saint David:
Toco Ward, Grande Riviere (USNM 346591, 346592*,
346593-346594, 346595*, 346596). Saint George:
Diego Martin Ward, Diego Martin (USNM 346597).
VENEZUELA: Amazonas: Belén, 56 km NNW Esmer-
alda, Cano Essa (USNM 405030-405031*, 405033*,
405034); Belén, 56 km NNW Esmeralda, Río Cunu-
cunuma (USNM 405032*); Capibara, 106 km SW
Esmeralda, Brazo Casiquiare (USNM 408418-
408420*); Cerro de la Neblina, Base Camp (USNM
560805, 560806*); Cerro de la Neblina, base camp,
Río Mawarinuma (USNM 560591-560593, 560595,
560721); Cerro de la Neblina, Clearwater Stream, c.
2 km SE base camp (USNM 560594); Puerto Ayacu-
cho, Coromoto, 30 km S Puerto Ayacucho (USNM
408499, 416003, 416007-416009, 416011-416013,
416016); Puerto Ayacucho, Raya, 32 km S Puerto
Ayacucho (USNM 408487-408498, 408500-408515,
415978-415983, 415994-415996, 416002, 416014-
416015, 493478-493487, 493493-493494); Puerto
Ayacucho, Paría, 25 km S Puerto Ayacucho (USNM
415947-415968, 415970-415977, 415984-415993,
415997-416001, 416004, 416006); Puerto Ayacucho, El
Raudal, 33 km S Puerto Ayacucho (USNM 416005);
Puerto Ayacucho, near Morganito, 65 km SSW Puerto
Ayacucho (USNM 416010); Puerto Ayacucho, El
Gavilán, 14 km SSE Puerto Ayacucho (USNM
416017); Río Mavaca, 108 km SSE Esmeralda (USNM
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405036*, 405584*); San Juan, 163 km ESE Puerto
Ayacucho, Río Manapiare (USNM 408421-408460,
415872-415882, 415884-415891, 415893-415895,
415897-415923, 418126, 493462-493463, 493471-
493477); San Carlos de Río Negro (USNM 560590);
Tamatama, Río Orinoco (USNM 405037-405038*,
493369, 545345-545346*).
Platyrrhinus helleri (869).– BELIZE: Cayo District:
Banana Bank Ranch (FMNH 58264-58268); 5 mi W
Macaw Bank (FMNH 106804). Stan Creek District:
Cockscomb Basin Wildlife Sanctuary, at confluence of
Cockscomb Branch and Mexican Branch (USNM
583032-583034*, 583119). Toledo District: Columbia
Forest Preserve, Forestry Camp (FMNH 58270,
128073), Columbia Forest Preserve, Mahogany Plant,
N Forestry Camp (FMNH 58269). COLOMBIA:
Cauca: Alto Micay, Betania (FMNH 113321, 113340,
113344, 113348, 113584; 113594, 113883-113889,
114023-114026); Inza, Quebrada Guanacas (ICN
8469); Municipio Santa Rosa, Vereda el Carmen o El
Pozo Miraflor #1, Finca el Triunfo (IAvH-M 5809); Río
Saija, Quebrada Huanqui (FMNH 104841-104843).
Chocó: Acandi, Corregimiento Gilgal (ICN 7552-
7560); Alto Baudo (Pie de Pepé), Río Pato, KM 51 via
Panamericana (UV 3825); Bahia Solano (Mutis),
Ensenada de Utria (IAvH-M 6942; UV 3649-3653);
Bajo Baudo (Pizarro), Quebrada Señor Señorcito (UV
11298); Municipio Riosucio, Parque Nacional Natural
Los Katíos, Vereda El Tilupo, Salto Tilupo (IAvH-M
3467, 3469; ICN 7569, 7572); Municipio Riosucio,
Parque Nacional Natural Los Katíos, Vereda del Caño
de Las Mujeres (ICN 7561-7562); Municipio Riosucio,
Parque Nacional Natural Los Katíos, Vereda Sautata
(ICN 7564-7566, 7568); Municipio Riosucio, Reserva
Forestal ‘Las Teresitas’ Río Iruando (IAvH-M 3320-
3321, 3326); near Condoto, Playa de Oro (USNM
596976); San José del Palmar, 4 mi N La Italia (UV
10036-10041); San José del Palmar, La Italia, Alto del
Oso (UV 10838). Magdalena: Cacagualito (FMNH
13202). Valle del Cauca: Buenaventura, Río Zabaletas
(UMMZ 168982-168984, 168987, 168993-168995,
168999; UV 2285, 2292, 4260-4261); Buenaventura,
Río Zabaletas, across from Village of Zabaletas, 29 km
SE Buenaventura (ICN 6231; USNM 446858-446870,
446872-446969, 446976-446981, 483602-483631,
483632-483640*, 483706; UV 676, 679, 979);
Buenaventura, Río Zabaletas, aproximadamente
30 km. SE Buenaventura (ICN 6234); Buenaventura,
Corregimiento Bajo Calima, Granja Agroforestal Bajo
Calima (ICN 9376-9385; UV 3190); Buenaventura,
Bajo Calima, Cuartel B-V-83. 9 (UV 5764); Buenaven-
tura, Bajo Calima, Quebrada San Joaquín, 3 km E
Bajo Calima (UV 2161); Buenaventura, Estación de
Campo ‘Rockefeller’ sobre el Río Raposo (UV 9885);
Buenaventura, Llanobajo (UV 2154-2160, 10542-
10545); Buenaventura, Río Raposo (USNM 339397-

339400; UV 4876-4877); Buenaventura, San Cipriano,
1.5 km carretera al Acueducto de Buenaventura (UV
10667-10668); Buenaventura, San Isidro, Granja Sil-
vicultural Bajo Calima (ICN 9386-9393); Buenaven-
tura, Veneral del Carmen, Río Yurumanqui (UV
11506); El Hormiguero, 20 km SE Cali (USNM
446970-446975, 483641; UV 11255); Darién, Río
Cañaveralejo, Finca Familia Renteria, La Sirena (UV
11787); Zarzal, Hacienda El Medio (UV 10582-10583).
COSTA RICA: Alajuela: Guayabo (FMNH 18045-
18046). Cartago: Morávia (UMMZ 112031). Guana-
caste: Guancaste, 2 km S, 12 km E Bolson (FMNH
123152). Herédia: Parque Nacional Braulio Carrillo,
11 km S, 4.5 km W Puerto Viejo (USNM 563297).
Limón: Tortuguero (FMNH 137226-137227). Puntar-
enas: 2 km S San Vito, Finca Las Cruces (FMNH
123153); Dominical (UMMZ 112024); Quepos, Manuel
Antonio National Park (USNM 566449*). ECUADOR:
Guayas: San Rafael, 7 km S Balao, near Tenquel
(USNM 534552-534554). Los Ríos: Abras de Mante-
quilla, c. 12 km NE Vinces (USNM 535094); Beata
Elvira, 3 km N Pueblo Viejo (USNM 534547-534548);
Casa (Abras de Mantequilla), c. 12 km NE Vinces
(USNM 534543); Lima Pareja, 4 km SW Pueblo Viejo,
near San Juan (USNM 534549-534551); Plantana
(Abras de Mantequilla), c. 12 km NE Vinces (USNM
534544); Vinces, near Puerto Nuevo and Vinces
(USNM 534545-534546). EL SALVADOR: Ahua-
chapan: La Fineana, Hacienda Los Imposibles
(USNM 543123*). GUATEMALA: Peten: Flores
Municipality, Tikal National Park, 60 km N Flores
(USNM 564895-564896*); Flores Municipality, Tikal
National Park (FMNH 58584). HONDURAS:
Lempira: Tepusuna (FMNH 47615-47616). MEXICO:
Chiapas: Ococingo Municipality, Ejido ‘La Gloria,’ Río
Lagartos (USNM 554856*). Oaxaca: Fulta (USNM
51856); ‘Montebello’, 24 mi W Matias Romero (USNM
332746*); 11.7 mi S Palomares (USNM 554278*). Ver-
acruz: Tuxtla Mts., 0.5 km E Cerro Balzapote (FMNH
127115-127136). PANAMA: Bocas del Toro: Almirante
(USNM 315479-315486, 315487-315494*, 315495-
315496, 315497-315498*, 315499-315528); 1 mi. from
Almirante (USNM 464458); Almirante, Rubber Tree
Swamp (USNM 464456-464457); Bocas del Drago
(USNM 315529-315534); Cayo Agua (USNM 323412,
578276); Cayo Nancy, 7.3 km ESE Bocas del Toro
(Town) (USNM 464737, 464739-464748); 7 km SSW
Changuinola (USNM 315535-315545); Isla Colon, La
Gruta (USNM 464733, 464735-464736); Isla Popa,
1 km SE Deer Island Channel (USNM 464300); Isla
Popa, S Shore, 1 km E Sumwood Channel (USNM
579068-579071, 579073-579074); Isla San Cristobal,
Bocatorito (USNM 449761-449765, 449767-449776);
Ñuri (USNM 575538, 575540); Península Valiente,
Bahia Azul, Pigeon Key Trail (USNM 578265-578269,
578271, 578278); Península Valiente, Punta Alegre
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(USNM 578274-578275); Península Valiente, Punta
Llorona (USNM 578272-578273); Península Valiente,
Quebrada Hido (USNM 578277); Río Changena Camp
(USNM 319389); Río Terribe, Finca Supposo (USNM
464459); Sibube (USNM 19225-519275); Tierra
Oscura, 3.5 km S. Tiger Key (USNM 449777-449780,
449782-449787). Chiriquí: Cuesta de Piedra (USNM
331641-331645*, 331646-331665); 3 mi W David
(USNM 331672-331673); Finca Santa Clara, 14.5 km
NW El Volcán (USNM 517179, 518066-518072,
520839-520840, 537596); Guabala (USNM 331627-
331633*); Pedregal (USNM 331671); Progreso (USNM
362889-362909, 522846-522847); San Vicente (USNM
331666, 331668-331670); Tole (USNM 331634-
331635*). Coclé: Ola (USNM 331636-331639*); 2 mi E
Río Hato (USNM 331625-331626*); Santa Clara
(USNM 331624*). Colón: Barro Colorado Island
(USNM 332050, 514666, 544894); Bohio Peninsula,
5.5 km NNW Frijoles (USNM 503622); Buena Vista
Peninsula, 1.75 km NNW Frijoles (USNM 503623);
Chiva Chiva, Chiva Chiva Trail (USNM 317621); 6 mi
N Gamboa (USNM 520552-520553); Gatún Lake,
Bohio Peninsula (USNM 544895); 1 mi N Paraiso
(USNM 313190). Darién: Cana (LSUM 536-537;
USNM 178719); Cerro Mali (USNM 338022); Cerro
Tacarcuna (USNM 519927); El Real (USNM 338023-
338024); Island of Rey, Cicos Point (USNM 314715);
Río Jaqué, Junction Rios Jaqué and Imamado (USNM
362864-362877, 362882-362888, 522837-522845);
Jaqué, Río Jaqué (USNM 362862-362863); Río
Imamado, 3 km above Junction with Río Jaqué
(USNM 362879-362881); Piña Point, near Jaqué
(USNM 314714); Río Paya, mouth (USNM 306727-
306728); Río Setegantí (USNM 318128); Tacarcuna,
Laguna Camp (USNM 309674); Tacarcuna, Village
Camp (USNM 309620, 309622-309645, 309646-
309654*, 309655-309656, 309657-309658*, 309659-
309673, 309675-309690); Tacarcuna, Casita Camp
(USNM 309617-309619, 309621). Los Santos: Cerro
Hoya (USNM 323416-323420, 323421-323423*); Las
Palmitas, Río Guánico (USNM 323415). Panamá:
Cabima (USNM 173833, 173835); Cerro Azul (USNM
306725-306726, 323413-323414); Mandinga (USNM
305372-305377); Perlas Archipiélago, Isla San José
(USNM 448431-448448, 448508-448509). San Blas:
Armila (USNM 335252); Armila, head of Río Pito
(USNM 519279); Armila, Quebrada Venado (USNM
335249-335251, 335253, 519276-519278, 519280);
Puerto Obaldía (USNM 519281-519290). Veraguas:
Isla Cébaco (USNM 360213-360218); Isla Cébaco,
Caleta Cayman (USNM 330981); Isla Gobernadora
(USNM 360212); 6 mi W Soná (USNM 331640*).
VENEZUELA: Distrito Federal: Hacienda Carapiche,
near El Limón, 48 km W Caracas (USNM 493361); La
Guaira, 8 mi E San Julián (USNM 105437-105438);
La Guaira, San Julián (USNM 143785-143786).

Miranda: 1 km S Río Chico (USNM 387099-387103*,
387104, 387105-387108*); 7 km E Río Chico, near
Puerto Tuy (USNM 387109*); Birongo (USNM
440518-440521*, 493459-493461); Curupao, 5 km
NNW Guarenas (USNM 493362-493363); Parque
Nacional Guatopo, 21 km NW Altagracia (USNM
387092-387094*). Tachira: San Juan de Colón (USNM
20539-20540, 21116, 21118-21124). Trujillo: La Ceiba,
46 km WNW Valera (USNM 493360); 23 km N Valera,
near Agua Viva (USNM 370406*); 25 km NW Valera,
near Agua Santa (USNM 370404, 370405*, 493358).
Platyrrhinus incarum (455).– BOLIVIA: Cocha-
bamba: 50 km NW Villa Tunari (UMMZ 126754,
126756); Puerto San Francisco, 38 km from Villa
Tunari on Matamoho River (USNM 461044*). El
Beni: Iténez, Buenavista (FMNH 115001*, 115009-
115011*, 115013); Mamoré, San Joaquín (FMNH
115002, 115006, 115007-115008*, 115019*); Vaca
Diez, La Esperanza (FMNH 115004, 115014); Río
Cureraba, Beni Reserve (USNM 564356). La Paz:
Sararia, 2 hrs by river NW Puerto Linares (UMMZ
126757-126758). Pando: Abuna Province, 18 km N
San Juan de Nuevo Mundo (USNM 579595). Santa
Cruz: Velasco Province, Parque Nacional Kempff
Mercado, El Refugio Huanchaca (USNM 584494*,
584495*, AVE12). BRAZIL: Acre: Río Branco, Horto
Municipal (USNM 554775). Mato Grosso: Aripuanã
(USNM 531070); Serra do Roncador, 264 km N
Xavantina (USNM 393696-393702*). Pará: Município
do Vitória do Xingu, Left Bank of Rio Xingu (VCT
3307). Rondônia: Pôrto Velho (USNM 562583*); Pôrto
Velho, 19 km da Cidade (USNM 554774*); Pôrto
Velho, Côlonia Santo Antônio (USNM 554776).
COLOMBIA: Amazonas: Puerto Nariño, approx.
50 km N Leticia (USNM 483642*). ECUADOR:
Sucumbíos: Cooperativa Nueva Esmeralda, Km 61 on
Lago Agrio-Quito Hwy (USNM 522425*); Limoncocha
(USNM 528340*). FRENCH GUIANA: Cayenne: Sin-
namary, Paracou (AMNH 268542). GUYANA: Upper
Takutu-Upper Essequibo: Pobawau Creek Mouth
(ROM 113487). PERU: Amazonas: Luya, Río Utcu-
bamba, 11 km by rd NW Pedro Ruiz (FMNH 129155,
129156). Ayacucho: La Mar, Ayna, Ccentabamba
(MUSM 21402). Cusco: La Convención, Echarate, a
2 km SO de C.N. Tangoshiari (MUSM 13389, 13390;
USNM 588080); La Convención, Echarate, Camisea,
Armihuari (MUSM 13796-13809; USNM 577890-
577894, 582846-582848*); La Convención, Echarate,
Camisea, Cashiriari (MUSM 13810-13826; USNM
577895-577900); La Convención, Echarate, Camisea,
Pagoreni (MUSM 13827-13841); La Convención,
Echarate, Camisea, San Martín (MUSM 13842-
13849; USNM 577901, 582849-582850*, 582851); La
Convención, Echarate, Camisea, Las Malvinas
(MUSM 14794-14795); La Convención, Echarate,
Camisea, Segakiato (MUSM 14796-14797); La Con-
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vención, Pichari, Catarata (MUSM 21403-21404); La
Convención, Ridge Camp (USNM 588025-588026*,
588081); Quispicanchi, Collpa de San Lorenzo
(FMNH 93586-93587*); Paucartambo, Consuelo, Km
#165, 17 km by road W of Pilcopata (FMNH 123921-
123922, 174766; MUSM 9867, 19727); Paucartambo,
Tono, c. 5 km S of Río Tono and 18 km W of Patria
(FMNH 139609-139610, 139992-140007; MUSM
9887-9892). Huánuco: Puerto Inca, Yuyapichis, Pan-
guana, Río Yuyapichis/Pachitea (MUSM 3194-3196);
Leoncio Prado, Rupa-Rupa, Leoncio Prado, c. Tingo
María (MUSM 3197-3203). Junín: Chanchamayo,
Perené, Alto Yurinaqui (MUSM 1009); Chanchamayo,
Vítoc, Vítoc, ex-campamento minero SIMSA (MUSM
20772-20773). Loreto: Maynas, Río Nanay, Santa
Luisa (FMNH 87080); Mariscal Ramón Castilla, Río
Yavarí Mirím, Quebrada Esperanza (FMNH 89094);
Río Gálvez, Nuevo San Juan (MUSM 13241). Madre
de Dios: Ccolpa de Guacamayos, W bank Río Tambo-
pata (USNM 579656-579657); Manu, Alto Río Madre
de Dios, Hacienda Amazonia (FMNH 125917, 125919-
125921, 125924-125929, 125931-125933, 125935-
125937, 125940-125950, 125951*, 125952-125968,
139611-139630, 139631*, 139632-139638, 139640-
139646; MUSM 8855, 9855-9866, 9868-9883); Manu,
Fitzcarraldo, Manu, Estación Biológica Cocha Cashu
(MUSM 15861-15862); Manu, Quebrada Aguas Cali-
entes, left bank Río Alto Madre de Dios, 2.75 km E
Shintuya (FMNH 170114-170121, 170122*, 170123-
170124, 170125*, 170126, 170127-170129*, 170130-
170132, 170133-170134*, 170135; MUSM 16707-
16717; UMMZ 160635); Manu, Maskoitania, 13.4 km
NNW Atalaya, left bank Río Alto Madre de Dios
(FMNH 174761-174764, 174765*; MUSM 19726,
19728); Manu, Manu, Blanquillo (MUSM 8391);
Manu, Manu, Estación Biológica Pakitza (MUSM
6768-6769, 12555-12575); Manu, left bank Río
Palotoa, 12 km upstream from mouth (FMNH
139647, 139648*, 139649-139655; MUSM 9884-9886);
Río Tambopata, 30 km above mouth (USNM 530915-
530917*); Tambopata, Las Piedras, Albergue Río
Madre de Dios, 12 km E. Puerto Maldonado (MUSM
1008); Tambopata, Tambopata, Santuaruio Nacional
Pampas del Heath (MUSM 12848-12849); Tambopata,
Tambopata, Río La Torre a 22 km. de la desemboca-
dura (MUSM 20059); Tambopata, Tambopata, Las
Mercedes (MUSM 20204); Tambopata, Tambopata,

Explorer’s Inn Lodge (MUSM 1002-1003, 1006-1007,
3185; USNM 562236-562239*, 562240, 562254).
Pasco: Oxapampa, Palcazú, Cerro Chontiya, 5 km W
Shiringamazu, carretera a Iscosazín (MUSM 10274-
10286); Oxapampa, Palcazú, Cerro Jonatan, 5 km
E Lontananza (MUSM 10287-10288); Oxapampa,
Palcazú, Hacienda Roca-Lux, Lontananza, Río
Mucñis, afluente del Río Iscosazín (MUSM 10289);
Oxapampa, Palcazú, Camp, Río Lobo, Parque
Nacional Yanachaga-Chemillen (MUSM 10290);
Oxapampa, Palcazú, Villa América (MUSM 1004-
1005); Oxapampa, Pozuzo (MUSM 12790);
Oxapampa, Pozuzo, Yanahuanca (MUSM 10942,
10946); Oxapampa, San Juan (USNM 364409-
364411*, 364413*); Oxapampa, Villa Rica, km 41 on
Villa Rica, Puerto Bermúdez highway (MUSM 3175-
3184). Puno: Carabaya, Coasa, Boca de Quebrada
Ursulinda con Río Candamo (MUSM 15821-15822);
Carabaya, Coasa, Puente Candamo (MUSM 11556);
Sandia, Sandia, Río Guacamayo (MUSM 11557-
11559). San Martín: Moyobamba, Área de Conser-
vación Municipal Mishquiyacu Rumiyacu-Almendra,
Orquidiário Waqanki (FMNH 203442-203443*,
203619-203627*). Ucayali: Coronel Portillo, Calleria,
Lado SE Cerro Tahuayo, c. 65 km ENE Pucallpa
(MUSM 3187-3192); Coronel Portillo, Calleria, W
bank Río Shesha, c. 65 km ENE Pucallpa (MUSM
3186, 3193); Coronel Portillo, Calleria, Cuenca del Río
Shesha (MUSM 18079-18080); Padre Abad, Irazola,
Bosque Nacional von Humboldt (MUSM 8528-8531,
8633-8636); Atalaya, Sepahua, Colonia Penal Sepa
(MUSM 12791); 59 km W Pucallpa (USNM 461254*);
59 km SW Pucallpa (USNM 499095-499097*, 499098,
499099*).
Platyrrhinus matapalensis (4).– ECUADOR: Guayas:
Reserva Ecológica Manglares-Churute, Cerro
Cimalon (TK 134723, 134726). El Oro: Quebrada
Seca, Fuerte Militar Arenillas, 7.1 km W and 12.5 km
S of the Militar Base (TK 135094). Loja: Puyando,
Bosque Petrificado-Sector Las Pailas, Quebrada Los
Chirimoyos (TK 135295).
Platyrrhinus recifinus (3).– BRAZIL: São Paulo: Ilha
de São Sebastião, Parque Estadual Ilhabela (MVZ
185605-185606, 185610).
Vampyrodes caraccioli (1).– PERU: Madre de Dios:
Manu, Maskoitania, 13.4 km NNW Atalaya, left bank
Río Alto Madre de Dios (FMNH 174915).
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APPENDIX 2

KEY TO THE SPECIES OF PLATYRRHINUS

1. Forearm longer than 53 mm; condylobasal length more than 26 mm........................................................2
1′. Forearm equal to or shorter than 56 mm, usually shorter than 54 mm; condylobasal length usually less than

26 mm...........................................................................................................................................5
2. Pelage dark, usually blackish brown; four facial stripes and a conspicuous dorsal stripe; p4 with long posterior

‘heel’ (posterolabial cuspulid).............................................................................................................3
2′. Dorsal pelage buffy to dark brown, not blackish; facial and dorsal stripes inconspicuous; p4 with a short posterior

‘heel’ (posterolabial cuspulid)..................................................................................Platyrrhinus infuscus
3. Forearm 55 mm or longer; condylobasal length 28 mm or longer ............................................................. 4
3′. Forearm 55 mm or shorter; condylobasal length less than 28 mm............................................................5
4. Forearm shorter than 62 mm; accessory cuspulid present or absent on anterolingual cristid of p4; M1 lacks

mesostyle; M2 metastyle present........................................................................................................6
4′. Forearm longer than 61 mm; anterolingual cristid of p4 smooth, accessory cuspulids lacking on p4; M1 mesostyle

present; M2 lacks metastyle ..................................................................................Platyrrhinus albericoi
5. Pelage pale brown to dark brown; facial stripes always white and usually conspicuous, forearm 32–48 mm......

....................................................................................................................................................7
5′. Pelage brown to blackish brown; facial stripes buff, sometimes inconspicuous, forearm 40–56 mm............... 14
6. Anterolingual cristid of p4 smooth, accessory cuspulids lacking on p4...........................Platyrrhinus nitelinea
6′. Accessory cuspulid present on anterolingual cristid of p4.............................................Platyrrhinus vittatus
7 Size smaller, forearm 42 mm or less...................................................................................................8
7′. Size larger, forearm 42 mm or more..................................................................................................13
8. Anterolingual cristid of last lower premolar (p4) bears one or two tubercle-like cuspulids............................9
8′ Anterolingual cristid of last lower premolar (p4) essentially smooth, lacking accessory cuspulids....................

..................................................................................................................Platyrrhinus matapalensis
9. Anterolingual cristid of p4 bears two well-developed accessory cuspulids; outline of lateral margin of pterygoid

process narrowly concave (small c-shaped) in posterior view because of well-developed thin ridge of bone that
extends posterolaterally from near mid-height of pterygoid process to base of braincase................................
...............................................................................................................Platyrrhinus brachycephalus

9′. Anterolingual cristid of p4 has one or two small accessory cuspulids; posterior cristid of p4 bears one or more erect
cuspulids anterior to and in addition to a short ‘heel’; outline of lateral margin of pterygoid process broadly
concave (large C-shaped) in posterior view, lateral bony ridge not well developed or elevated......................10

10 Seven vibrissae surround margins of the noseleaf; one interramal vibrissae present; dorsal stripe brilliant-white
and narrow; M1 protocone small and blunt.................................................................Platyrrhinus helleri

10′ Eight vibrissae surround margins of the noseleaf; interramal vibrissae absent; dorsal stripe narrow, but
conspicuous; M1 protocone well developed..........................................................................................11

11 Paraoccipital processes poorly developed, almost imperceptible; fossa on the squamosal root of the zygomatic arch
lacking or only barely perceptible; stylar cuspule present on lingual face of M2 paracone; hypoconid present on
m2....................................................................................................................Platyrrhinus incarum

11′ Paraoccipital processes moderately developed; fossa on the squamosal root of the zygomatic arch shallow; stylar
cuspule absent on lingual face of M2 paracone; hypoconid absent on m2.................................................12

12 Long, dense hair on upper surface of feet; rostrum shallow; ‘U’-shaped posterior margin of uropatagium;
metacarpal V is shorter than metacarpal III; three stylar cuspules on posterior cristid of P4.........................
.................................................................................................................Platyrrhinus angustirostris

12′ Hair on the upper surface of feet short and only moderately dense; rostrum deep; ‘V’-shaped posterior margin of
uropatagium; metacarpals III and V subequal; two stylar cuspules on posterior cristid of P4.........................
....................................................................................................................Platyrrhinus fusciventris

13. Size larger, forearm more than 45 mm; crown of p2 relatively narrow in labial outline and triangular in
cross-sectional outline (posterolingual cristid well developed), labial surface conspicuously convex, and ‘heel’ 20%
or more of anterior-posterior length of tooth in lateral view.........................................Platyrrhinus lineatus

13′. Size smaller, forearm 42–46 mm, usually less than 45 mm; crown of p2 ‘sail-shaped’ in lateral outline and
blade-like in cross-sectional outline (posterolingual cristid weakly developed), labial surface near flat, and ‘heel’
less than 20% of anterior–posterior length of tooth in lateral view...............................Platyrrhinus recifinus

14. Size larger, forearm 49–55 mm; upper inner incisors slender and long, with tips parallel for more than half their
length (crown height)...........................................................................................Platyrrhinus aurarius

14′. Size small to large, forearm 40–56 mm; upper inner incisors broad with convergent tips............................15
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15. Forearm 40–56 mm; stylid cuspulid present between protoconid and paraconid of m2; ventral pelage has three
colour bands; dorsal coloration dark..................................................................................................16

15′. Forearm 46–51 mm; stylid cuspulid absent between protoconid and metaconid of m2; ventral pelage with two
colour bands, dorsal coloration relatively pale.....................................................................................20

16. Size larger, forearm 49–56 mm; lingual cingulum not continuous from paracone to metacone (sulcus not
continuous between paracone and metacone) of M1; pinnae lack lateral folds..............................................
..........................................................................................................................Platyrrhinus ismaeli

16′. Size smaller, forearm 40–51 mm; lingual cingulum continuous from paracone to metacone (sulcus continuous
between paracone and metacone) of M1; pinnae have lateral folds ......................................................... 17

17. Size smaller, forearm 40–47 mm; M2 lacks lingual stylar cuspule on paracone; fossa on squamosal branch of
zygomatic arch (lateral to glenoid fossa) from deep to shallow...............................................................18

17′. Size larger, forearm 46–51 mm; M2 has a stylar cuspule on lingual margin of paracone; depth of fossa on
squamosal branch of zygomatic arch (lateral to glenoid fossa) varies from deep to nearly imperceptible...........
..................................................................................................................................................19

18. GLS more than 26.8 mm; eight vibrissae surrounding margins of noseleaf in a single array; interramal vibrissae
lacking; paraoccipital process well developed; m2 hypoconid present .............................. Platyrrhinus aquilus

18′. GLS less than 26.8 mm; six vibrissae surrounding the margins of the noseleaf in a single array; one interramal
vibrissae present; paraoccipital process moderately developed; m2 lacks hypoconid.......................................
.........................................................................................................................Platyrrhinus nigellus

19. Fold lines in pinnae relatively weak; dorsal stripe relatively narrow, fur of dorsum long (> 8 mm); fossa in
squamosal branch of zygomatic arch deep; upper outer incisors unlobed; lingual cingulum of M2 metacone
continuous to paracone..........................................................................................Platyrrhinus dorsalis

19′. Fold lines in pinnae well marked; dorsal stripe conspicuous and wide; fur of dorsum shorter (< 8 mm); fossa in
squamosal branch of zygomatic arch shallow to almost imperceptible; upper outer incisors bilobed; lingual
cingulum of M2 metacone does not continue to paracone................................................Platyrrhinus masu

20. Size larger, forearm 47–51 mm, GLS 26.5–29.0 mm; one vibrissa on the upper lip, ventral to the vibrissae
surrounding the noseleaf; postorbital process almost imperceptible; fossa on the hypoconal basin of P4 shallow;
M1 protocone small and blunt; lingual cingulum of M2 metacone continuous to paracone; m2 lacks hypoconid-
......................................................................................................................Platyrrhinus chocoensis

20′. Size smaller, forearm 42–48 mm, GLS 25.1–26.6 mm; two vibrissae on the upper lip, ventral to the vibrissae
surrounding the noseleaf; postorbital process moderately developed; fossa on the hypoconal basin of P4 deep; M1
protocone well developed; lingual cingulum of M2 metacone does not continue to paracone; m2 hypoconid
present.............................................................................................................Platyrrhinus umbratus
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