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Abstract
Specimens of the Neotropical dog-faced bats of the genus Cynomops Thomas, 1920 are poorly represented in museum
collections, and the geographical distributions of the eight species are not well known. We report voucher specimens
that confirm the presence of C. greenhalli Goodwin, 1958 in the Tropical Wet Forest of Costa Rica. These specimens
represent an extension of the distribution into the Caribbean Central America.
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Introduction
Molossidae is the fourth most diverse family of bats
(Chiroptera) worldwide, with 22 genera and more than
126 species which mostly occur in tropical regions (Loureiro et al. 2018; Taylor et al. 2019). Molossids are highﬂying insect-hunting species; they are difﬁcult to catch
with ground-level mist-nets, which are the traditional
and most commonly employed method in bat inventories
(Reid 2009; Arias-Aguilar et al. 2018; Moras et al. 2018).
However, the use of mist-nets set over water bodies and
in the canopy is a good method to capture these bats
(Muñiz-Martínez et al. 2003; Ruiz-Gutiérrez et al. 2011;
Villalobos-Chaves et al. 2018; Taylor et al. 2019). The

use of ultrasound detectors to augment mist-net surveys
has demonstrated how little we know about the distributions of molossids and other aerial insectivores (Jung et
al. 2014; Arias-Aguilar et al. 2018).
The dog-faced bats of the genus Cynomops Thomas,
1920 are fast-ﬂying, aerial insectivores that have been
recorded in a variety of habitats, including disturbed and
fragmented forest areas (Jung and Kalko 2011; Bader et
al. 2015; Moras et al. 2018). Species of Cynomops occur
from northern Mexico to northern Argentina, including Trinidad and Tobago (Muñiz-Martínez et al. 2003;
Moras et al. 2018; Taylor et al. 2019). However, material
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of Cynomops collected and deposited in museums is
scarce, and the distribution of all eight currently known
species remains poorly known (Moras et al. 2018).
Cynomops greenhalli Goodwin, 1958 has a broad
distribution on both sides of the Andes, ranging from
Panama to Ecuador, Venezuela, and Trinidad and
Tobago (Moras et al. 2018). However, Taylor et al. (2019)
recently re-identified as C. greenhalli a few specimens
from Costa Rica and other localities towards northern
Central America that were previously identified as C.
mexicanus Jones & Genoways, 1967.
Herein, we revise the specimens of Cynomops deposited at the Mammal Collection of the Museo de Zoología
de la Universidad de Costa Rica and report two new
localities for Greenhall’s Dog-faced Bat, C. greenhalli,
that expand its known range, and confirms the species’
presence in Costa Rica.

Methods
We revised nine specimens belonging to the genus Cynomops and identified seven of them as C. mexicanus and
the other two (reported here) as C. greenhalli. The first
specimen of C. greenhalli was collected in La Selva
Research Station, located on the Caribbean slope at the
northeastern edge of the foothills of the Central Volcanic
mountain range. La Selva encompasses 16 km 2 (35–137
m a.s.l.) of Tropical Wet Forest (Holdridge 1967) divided
in to old-growth and second-growth, and it is connected
to the Braulio Carrillo National Park by a 5–10 km wide
corridor along its southern boundary. The surrounding
land has been cleared up for pastures and plantations.
The specimen collected on 27 June 1993 was fixed in
10% formalin and then preserved in 70% ethanol. It was
originally identified as Molossops greenhalli and later
classified as Cynomops mexicanus.
The second specimen of C. greenhalli came from
Veragua Rainforest, located in the Central Caribbean of
Costa Rica, on the northern edge of the Matama mountains, in the Talamanca mountain range. This private
reserve fits the description of the Basal Tropical Wet
Forest life zone (200–600 m a.s.l.) according to Holdridge (1967). It comprises mature forest, secondary vegetation at different stages of regeneration, open areas,
and dirt roads. This area is the point of the Talamanca
mountain range that is closest to the Caribbean Sea and
it forms part of the buffer zones of La Amistad International Park (UNESCO World Heritage Site). The water
bodies that drain from the region are part of the Banano,
Zent, Peje, and Chirripó river basins. A single female
individual of C. greenhalli was collected on 24 October
2019. The flying animal was spotted and seen crashing
into the greenhouse mesh and falling to the floor of the
open area of an infrastructure used for meals and resting.
The voucher specimen was collected with permission
from the National System of Conservation Areas (Resolución No. R-SINAC-PNI-ACLAC-050-2018) following
the standards of the American Society of Mammalogists

(Sikes et al. 2016). The specimen was prepared as a dry
skin with skull and skeleton separated.
We recorded external and skull measurements in
millimeters (mm) using digital calipers accurate to 0.01
mm; and body mass is taken in grams (g). Measurements
were based on, but not restricted to those described in
Freeman (1981) and Moras et al. (2016): total length
(ToL), tail length (TaL), ear length (EL), hind foot length
(HFL), forearm length (FL), body mass (BM), greatest length of skull (GLS), braincase breadth (BB), and
post orbital breadth (POB). For tooth nomenclature, we
followed Giannini and Simmons (2007) and Gregorin
and Cirranello (2015) in considering the lower premolar
arrangement of p1, p4, and p5 for molossids. The identification was based on Moras et al. (2018). The vouchers
are deposited at the Mammal Collection of the Museo de
Zoología de la Universidad de Costa Rica (UCR), San
José, Costa Rica.

Results
Cynomops greenhalli (Goodwin 1958)
Materials examined. COSTA RICA • 1 adult ♀, ToL 69,
TaL 33, EL 14, FL 38, BM 21; Heredia Province, Puerto
Viejo district, La Selva Research Station; 10°25′48″N,
084°00ʹ23″W; 60 m a.s.l.; 27 Jun. 1993; J.M. Mora leg.;
UCR 4802 • 1 adult ♀, ToL 66.4, TaL 31.5, EL 13, HFL
8.2, FL 36.8, BM 17.9, GLS 17.70, BB 9.38, POB 5.20;
Limón Province, Río Blanco district, Brisas de Veragua,
Veragua Rainforest; 09°55ʹ30″N, 083°11ʹ28″W; 420 m
a.s.l.; 24 Oct. 2019; D. Salas-Solano leg; UCR 5043.
Identification. Cynomops greenhalli can be distinguished from other Cynomops species by the size of the
forearm. The only congener with overlapping measures
is C. mexicanus, but this species can be distinguished
by its pattern of ventral pelage coloration. In both species, the venter is slightly paler than the dorsum, but in
C. greenhalli the general ventral pelage is more whitish
in the gular to mid-ventral region (Fig. 1B), whereas in
C. mexicanus the ventral pelage is much paler than the
dorsum. Cynomops mexicanus also has a bright white
venter along the entire mid-ventral region. Cynomops
greenhalli has a well-developed median ridge on the
lingual face of the second lower premolar (vestigial or
absent in C. mexicanus), and it has a shallow fossa in
the posterior squamosal bone where the zygomatic arch
meets the braincase (deep in C. mexicanus) (Fig. 2A).
Also, in C. greenhalli the first lower premolar (p4), is
two-thirds or more of the height of the second lower premolar (p5), but in C. mexicanus, the first lower premolar
(p4) is a half or less of the height of the second lower premolar (p5) (Fig. 2B).

Discussion
Only Cynomops mexicanus has been previously reported
as occurring in Costa Rica, where it was restricted to
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Figure 1. Geographical information and live specimen of Cynomops greenhalli. A. Distribution of C. greenhalli in Costa Rica and neighboring localities. 1, 2. First records from Costa Rica: (1) Heredia, Puerto Viejo, La Selva Research Station (UCR 4802); (2) Costa Rica, Limón, Brisas
de Veragua, Veragua Rainforest (UCR 5043). 3–5. Records from Panama based on specimens deposited in the National Museum of Natural
History, Smithsonian Institution (USNM): (3) Bocas del Toro, Isla San Cristóbal (USNM 449875); (4) Darién, Jaqué, Rio Imamado (USNM
363108); (5) Darién, Tacarcuna Village Camp (USNM 310264). B. Rostrum and ventral view of C. greenhalli from the Costa Rican specimen
(UCR 5043).

the dry forest of the Paciﬁc lowlands, the southern limit
of its known geographic distribution (Peters et al. 2002;
Pineda et al. 2008; York et al. 2019). Our observations,
however, confirm the presence of C. greenhalli in Costa
Rica, demonstrating that this species occurs in the Tropical Wet Forest and in the Caribbean of Costa Rica. Our
findings are the first confirmed records of C. greenhalli
for the country and extend its distribution northwards in
Central America, approximately 230 km from the closest known locality in Panama (Fig. 1A). We suggest that
photographs of the specimens showing the diagnostic
characteristics can help in the revision and future identification of this rare species.
According to this report and recent confirmations of
other mammals in Costa Rica (Rodríguez-Herrera et al.
2014; Ramírez-Fernández et al. 2015, 2020; VillalobosChaves et al. 2016, 2018; Woodman and Timm 2017;
González-Maya et al. 2017; Sáenz-Bolaños et al. 2019;
York et al. 2019), the number of extant mammal species
for the country is increased to 261 species, including 121
total species of bat. A future goal should be to generate
and analyze acoustic recordings in the country to better
understand the distribution and ecology of C. greenhalli
and other cryptic bat species.
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