Biota Neotropica 19(2): €20180621, 2019

www.scielo.br/bn

ISSN 1676-0611 ((:nline e(.:lition)
Short Communication

Notes on Vampyressa thyone (Chiroptera: Phyllostomidae): distribution, genetics and
hypopigmentation

Giovani Herndandez-Canchola' |, Yire A. Gomez-Jiménez!, Ivan Herndandez-Chdvez’,
Sara Carolina Lucero-Verdugo' & Livia Leon-Paniagua'*

!Universidad Nacional Auténoma de México, Facultad de Ciencias, Departamento de Biologia Evolutiva,
Museo de Zoologia, Av. Universidad 3000, 04510, Ciudad de Mexico, Mexico
*Corresponding author: Livia Leon-Paniagua, e-mail: llp@ciencias.unam.mx

HERNANDEZ-CANCHOLA, G., GOMEZ-JIMENEZ, Y.A., HERNANDEZ-CHAVEZ, I, LUCERO-VERDUGO,
S.C., LEON-PANIAGUA, L. Notes on Vampyressa thyone Chiroptera: Phyllostomidae): distribution, genetics
and hypopigmentation. Biota Neotropica. 19(2): €20180621. http://dx.doi.org/10.1590/1676-0611-BN-2018-0621

Abstract: The frugivorous bats of the genus Vampyressa include five neotropical species, and some of them are
considered relatively rare and uncommonly encountered. The northernmost distribution of this genus is in Mexico
where only one species, the monotypic Vampyressa thyone, is found. Here, we report the Northwesternmost
record for this species, extending its distribution range to the state of Guerrero, Mexico. This record extends the
limit of the species distribution by more than 153 km. We also compared this specimens with other V. thyone,
and using mitochondrial cytochrome-b sequences we detected three geographic clades within the species. The
new Mexican specimen represent the most divergent cytochrome-b sequence within V. thyone. We recommend a
taxonomic revision to validate the taxonomic status of the three groups detected within V. thyone, particularly the
differentiated Mexican clade. Additionally, we report a case of hypopigmentation in another V. thyone collected
in a mature tropical rainforest in Chiapas, Mexico.

Keywords: Mexico; Northern little yellow-eared bat,; pigmentation disorder; range extension, Stenodermatinae.

Notas sobre Vampyressa thyone (Chiroptera: Phyllostomidae): distribucion, genética e
hipopigmentacion

Resumen: Los murciélagos frugivoros del género Vampyressa agrupan a cinco especies neotropicales, algunas
de ellas consideradas relativamente raras y poco comunes de encontrar. Este género alcanza su distribucion mas
nortefla en México en donde solo una especie monotipica, Vampyressa thyone, habita. Reportamos el registro al
noroeste mas alejado para esta especie, extendiendo su rango de distribucion al estado de Guerrero, México. Este
registro extiende el limite de distribucion de la especie por mas de 153 Km. También comparamos este espécimen
con otros V. thyone, y utilizando secuencias mitocondriales de citocromo-b detectamos tres clados geograficos
dentro de la especie. El nuevo espécimen mexicano representa la secuencia de citocromo-b mas divergente dentro de
V. thyone. Recomendamos una revision taxondmica para validar el estatus taxonémico de los tres clados detectados
dentro de V. thyone, y en particular para el clado mexicano mas diferenciado. Adicionalmente, reportamos un caso
de hipopigmentacion en otro V. thyone colectado en una selva hiimeda tropical en Chiapas, México.

Palabras clave: México, murciélago norterio de orejas amarillas, desorden de pigmentacion, extension de
distribucion,; Stenodermatinae.
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Introduction

The yellow-eared bats of the genus Vampyressa Wagner, 1843 consist
of five different species, two of them recently described (Burgin et al.
2018). These bats are considered primarily or exclusively frugivorous,
though little is known of their feeding habitats or ecology (Tavares et
al. 2014). The distribution of this genus includes the Neotropical region,
from Argentina to Mexico (Lim et al. 2003). However, in Mexico only
one species of the genus is found, the Northern little yellow-eared bat
Vampyressa thyone Thomas, 1909.

Vampyressa thyone is a small bat with a tragus, entire base of the
ear, and upper edges of the ears yellow; and tail membrane short (6 -7
mm), edge lightly fringed at center (Reid 2009). This species roosts in
leaves of trees and shrubs, and these bats are found in very wet habitats,
such as streams in gallery forest (Téllez-Girdén 2014). Vampyressa
thyone is monotypic and is found in Bolivia, Brazil, Peru, Ecuador,
Colombia, Venezuela, Guyana, French Guiana, Panama, Costa Rica,
Nicaragua, Honduras, Belize, Guatemala and southern Mexico (Lim
et al. 2003). The species has been reported only in the Mexican states
of Campeche, Chiapas, and its northernmost records are located in the
states of Veracruz and Oaxaca (Lim et al. 2003, Téllez-Giron 2014). It is
not currently recognized in any threat category by Mexican authorities
or the [IUCN (SEMARNAT 2010, Tavares et al. 2015).

In Mexico and Central America it is uncommon (Reid 2009), and
in Mexico it is considered rare and few individuals have been collected
from only a few sites (T¢éllez-Girén 2014). Besides, the information
related with the geographic range of V. thyone is still fragmented or
incomplete, for example, new records available in biodiversity portals
have not been included in IUCN maps (Tavares et al. 2015). It is for
the foregoing that our goal was to update the knowledge about the
distribution of V. thyone based on a new northwestern record and the
available data of this species.

Materials and Methods

During a field expedition in Coacoyulichéan, in the municipality of
Cuautepec, Guerrero, Mexico (16°47°40.3”N; 98°55°59.9” W), at 418
meters above sea level (Figure 1) on April 16th 2014, when we used 3
mist nets (6, 6, and 15 meters during one night) set at ground level in
a riparian forest on the side of a rocky river, we trapped a specimen of
V. thyone and other phyllostomid and mormoopid bats. Coacoyulichan
has a mean annual precipitation of 5.09 mm, a mean annual maximum
temperature of 32.79 °C and a mean annual minimum temperature of
19.60 °C (SMN 2009).

We followed the recommendation and procedures proposed by the
American Society of Mammalogists (Sikes et al. 2011), and we collected
the specimen following Mexico’s wildlife legislation (SEMARNAT
SGPA/DGVS/08257). The specimen (field number GHC212) is
deposited in the Mammal Collection of the Zoology Museum, UNAM
(Facultad de Ciencias — Universidad Nacional Auténoma de México,
Mexico City, Mexico, MZFC-M). We preserved the specimen as a skin
with skeleton (MZFC-M 16012) (Figure 2A-B), and we preserved tissue
samples (heart, liver, and kidney; TN 6214).

To corroborate the identification of this specimen and to compare with
other V. thyone, we obtained external and cranial measurements of this
specimen, and we also sequenced the mitochondrial gene cyfochrome-b
(cyt-b, 1,140 bp) following the protocols used by Hernandez-Canchola
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and Leon-Paniagua (2017), which is available at GenBank (Accession
number MK409639). We also downloaded the sequences available of
other V. thyone (AY 157048 — AY 157054, DQ312428 — DQ312431)
and related species (Vampyressa pusilla: AY157046 — AY 157047,
DQ312428; Vampyressa melissa: DQ312426 — DQ312427, FJ154185;
Mesophylla macconnelli: AY157035 — AY157035; Vampyriscus
nymphaea: DQ312415 — DQ312418; Vampyriscus brocki: AY 157043,
DQ312419—-DQ312421; Vampyriscus bidens: AY 157044 — AY 157045,
AY157055, FJ154181; Ectophylla alba: AY157033). We selected the
best scheme of partition and evolution model (cyt-bm = SYM+I+4T;
cyt—bm =HKY+I; cyt—bm = GTR+]) in PARTITIONFINDER 2 (Lanfear et
al. 2017), and in MRBAYES 3.2.3 (Ronquist et al. 2012) we used 3 hot
and 1 cold chains, in two independent runs of 10 million generations,
sampling data every 1000 iterations. The final topology was obtained
using a majority tree consensus and considering a burn-in of 10%. We
checked the convergence of our results and a good sampling (ESS >
200) in TRACER 1.6. In Mega 6 (Tamura et al. 2013) we calculated the
genetic distances between species, using the Kimura 2-parameter model.

To analyze geographic records of V. thyone available in biodiversity
portals on the web, we downloaded this information from VertNet
(http://portal.vertnet.org), UNIBIO (http://unibio.unam.mx), and Remib
(http://www.conabio.gob.mx/remib/doctos/remib_esp.html), accessed
on March 21st, 2018. We also included the geographic information
from other specimens measured in this work: Mexico: Chiapas;
Zona Arqueoldgica Monumento Natural Yaxchildn [16°53°53.6”N;
90°57°52.5”W] (MZFC-M 7102, 7108); Porcién norte de la omega,
Monumento Natural Yaxchilan [16°53°52.8°N; 90°58°25.1”W]
(MZFC-M 7159); Campamento Arqueoldgico del INAH de Yaxchilan
[16°54°3.5”N; 90°58°9.8”W] (MZFC-M 7187). Oaxaca; San Isidro,
“La Gringa” [17°6’13”N; 94°7°21”W] (MZFC-M 7760); La Luz,
carretera rumbo a Rio Grande [16°6°36.4”’N; 97°35°41.35”W]
(MZFC-M 8651).

Results

Here, we report the new northwesternmost record of Vampyressa
thyone and the first record in the Mexican state of Guerrero. The V.
thyone reported here was an adult male with no scrotal testes, which
was found with Artibeus jamaicensis, A. lituratus, Carollia subrufa,
Dermanura phaeotis, Glossophaga commissarisi, G. leachii, G. soricina
and Pteronotus parnellii.

In the genus Vampyressa there is a craniodental character, a small
cusp in the lingual border of the longitudinal sulcus on posterior
crown of upper canines (Tavares et al. 2014), but in the V. thyone
specimens examined in the MZFC-M the accessory cusps seem to be
more developed in males than in females. Nevertheless, in the new
specimen the accessory cusp is even more developed than in the other
males. This specimen in general also has the largest measurements of
all measured specimens. External measurements, cranial measurements
and weight of this specimen and all other V. thyone in the MZFC-M
are shown in Table 1.

Our phylogenetic construction recovered the genera Vampyriscus,
Mesophylla and Vampyressa as monophyletic. Besides, our results
support that samples from Brazil and Paraguay recognized as
Vampyressa pusilla, are an independent clade sister to Vampyressa
thyone, which inhabits from Bolivia to Mexico. Nevertheless, we
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Figure 1. Geographic distribution of Vampyressa thyone. The gray area follows the geographic range from the IUCN Red List (Tavares et al. 2015). The blue
dots are sites recorded by Lim et al. (2003) and Brosset and Charles-Dominique (1990), the gray dots are sites recorded in VertNet and UNIBIO, and the
red symbols are specimens in the MZFC-M. The new Northwesternmost record is indicated with a star, and the hypopigmentation record with a diamond.

detected three genetic — geographic clades within V. thyone: a first clade
with specimens from Peru to Panama, sister to a clade with specimens
from Costa Rica to Honduras, and finally a third lineage, represented
by the new Mexican record, sister to the two first clades (Figure 3).
The genetic divergences ranged from 14.53 — 15.5 % between V. thyone
and the genus Vampyriscus, 13.21 % with Mesophylla, 10.73 % with
Vampyressa melissa and 11.41 % with Vampyressa pusilla. Within V.
thyone the genetic distance between South and Central American clades
was 2.1 %, and between the Mexican sample and South and Central
American clades were 4.41 and 4.64 %, respectively.

In addition, there are records in VertNet and UNIBIO that have not
been considered as marginal records of V. thyone by IUCN (Tavares et al.
2015): this species has been previously recorded in the Mexican states
of Oaxaca and Veracruz; the specimen KU 143607 from Salado River,
Oaxaca and specimens FMNH (127108 —127111) and CNMA (TUX167
— TUX172, TUX315 — 322) from Sierra de los Tuxtlas, Veracruz,
represent the northernmost records of this species. Furthermore,
there are records from Suriname not previously considered by IUCN:
specimens TTU 106030 and ROM 120356 (Figure 1). To include
these records as part of V. thyone distribution is important to validate
the identification of these specimens. We validated samples hosted in
Mexican scientific collections (CNMA, MZFC-M), but we recommend
the same for V. thyone hosted in USA (KU, FMNH, TTU, ROM).
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During the review of specimens of V. thyone at the MZFC-M, we
also detected an individual (MZFC-M 7108) (Figure 2C) with signals
of hypopigmentation. The specimen is a female captured in the Zona
Arqueologica Monumento Natural Yaxchilan, in the municipality of
Ocosingo, Chiapas, Mexico (16°53°53.6”’N; 90°57°52.5°W) that was
collected on August 27th, 1998.

Discussion

The new specimen reported here represents the first record in the
Mexican state of Guerrero, according to the most recent mammal
checklist for the state (Espinosa-Martinez et al. 2017), the distribution of
the samples used in the systematic revision of V. thyone (Lim et al. 2003)
and in a previous range extension work (Brosset & Charles-Dominique
1990). This specimen extends the northwestern limit of the species’
distribution by more than 153 Km and increases the bat diversity of
Guerrero to 67 species. In Mexico, this state is considered one of the
most diverse in terms of mammal species, despite reduced sampling
effort by field researchers over the past 50 years due to social and
security problems (Espinosa-Martinez et al. 2017). Increased sampling
effort is necessary, mainly in Eastern Guerrero, because we suspect that
other Stenodermatinae species with ecological requirements similar to
V. thyone (such as Chiroderma villosum or Platyrrhinus helleri, which
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Figure 2. Vampyressa thyone reported in this study. The Northwesternmost specimen of V. thyone (MZFC-M 16012), from Coacoyulichan, Guerrero, Mexico: (A)
Dorsal, ventral and lateral views of the skull and lateral view of the mandible (Scale bar = 1 cm); (B) Dorsal view of skin (Scale bar = 1 cm). (C) The hypopigmented
specimen of V. thyone (MZFC-M 7108), from Zona Arqueoldgica Monumento Natural Yaxchilan, Chiapas, Mexico. The white spots are located on both wings.
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Table 1. Measurements (mm) and weight (g) of the Vampyressa thyone at the MZFC-M.
Specimen Sex GLS 7B 10B MB GWM MTL mTL FL W
MZFC-M 7102 M 17.8 10.56 4.65 8.70 7.40 5.40 6.10 - -
MZFC-M 7108* F 17.70 10.69 4.74 9.10 7.76 5.78 6.13 31.1 8.5
MZFC-M 7159 F 18.46 10.67 4.88 9.15 7.72 5.70 6.29 33.0 8.0
MZFC-M 7187 M 18.49 10.75 4.71 9.01 7.75 543 6.33 313 7.0
MZFC-M 7760 M 18.66 - 4.78 9.44 8.06 6.05 6.42 34.0 8.5
MZFC-M 8651 M 18.56 - 4.48 9.16 7.88 5.84 6.37 31.9 8.0
MZFC-M 16012* M 18.70 11.30 4.73 9.10 7.96 5.89 6.39 32.0 8.0

* Hypopigmentation record and * New Northwesternmost record. GLS: greatest length of skull, ZB: zygomatic breadth, IOB: interorbital breadth, MB: mastoid
breadth, GWM: greatest width across upper molars, MTL: maxillary toothrow length, mTL: mandibular toothrow length, FL: forearm length, and W: weight.

Figure 3. Topology obtained using a Bayesian inference that shows the phylogenetic relationships of V. thyone and related species. The height of enclosing
triangles is proportional to the number of samples they contain, and the numbers at the nodes represent posterior probabilities.

have their limits until Oaxaca state; Pacheco R., 2014; Tellez-Giron,
2014), could inhabit Guerrero due to the continuity of habitats and
absence of geographical barriers.

The topology of our Bayesian inference is similar to previous
phylogenies (Porter & Baker 2004, Hoofer & Baker 2006), despite
mixing both sets of data and including new sequences reported by
Velazco & Patterson (2008). On the other hand, the genetic clades
with geographic agreement within V. thyone have been reported in
other Stenodermatinae bats, such as the genus Platyrrhinus (Velazco &
Patterson 2008) and Sturnira (Hernandez-Canchola & Ledn-Paniagua
2017), and in some cases those clades represent different species.
Besides, the genetic distance of the new Mexican specimen is the highest
within V. thyone, so we recommend an integrative taxonomic revision
of the three groups detected, to properly define species boundaries.

The specimen with pigmentation disorder represents the first
record of hypopigmentation in V. thyone, and this atypical coloration
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of the wings has been reported in many other Neotropical bats species
(Zalapa et al. 2016, Lucati & Lopez-Baucells 2017). Nowadays there
is no consensus about the classification of chromatic disorders, but
according to recent proposals of chromatic disorders in bats, the category
of hypopigmentation in this V. thyone represents a case of white spots
(Zalapa et al. 2016) or piebaldism (Lucati & Lopez-Baucells 2017).
Failures in pigmentation differentiation or deposition, or infectious
diseases are possible causes of hypopigmentation (Rose et al. 2017),
though the causes and consequences of this phenomenon in bats are still
unclear (Zalapa et al. 2016). We agree with authors that suggest that
survival is not affected by hypopigmentation, as the specimen we report
was an adult when captured, and many other bats with hypopigmentation
even show signs of reproduction (e.g. Sdnchez-Hernandez et al., 2012).
Besides, this condition is a taxonomic character in the bat Diaemus
youngi, and there is no evidence that it can be detrimental to survival
and reproduction of the species (Greenhall & Schut 1996).
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Vampyressa pusilla was described by Wagner (1843), and V.
thyone was originally described as a species by Thomas (1909), but
the holotype of V. pusilla is a sub-adult male. For that reason, Goodwin
(1963) recommended that V. thyone be considered a subspecies of
V. pusilla, because he suggested that characters that distinguish both
entities were related to age rather than geographic variables (Lim et al.
2003). Later, the work of Lim et al. (2003) re-evaluated the systematic
relationship between V. pusilla and V. thyone. Based on quantitative
mensural data, quantitative morphological characters, chromosomal
differences, and mitochondrial synapomorphies, they recognized V.
thyone as an independent and valid species, and here we are increasing
the limited knowledge about the natural history of the Northern little
yellow-eared bat, V. thyone.
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