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ABSTRACT. The Peruvian crevice-dwelling bat, Tomopeas ravus, is a rare, threatened, and endemic species to
the coastal desert from Peru. Recently, new records of the species after almost 30 years of absence in invento-
ries were made, in the north and center of its distribution at localities from Ica and Piura departments, which
opens discussions about the knowledge of its rarity, conservation status, and natural history. Here we present
new records for this taxon and extend its geographic range by 260 km southwards of its known distributional
range renewing the discussion on the conservation status of this species and its habitats, and proposing ac-
tions for its conservation.

RESUMEN. Nuevos registros del murciélago peruano de grietas Tomopeas ravus (Chiroptera: Molossidae),
;qué significan para su conservacion? Tomopeas ravus, el murciélago peruano de grietas, es una especie rara,
amenazada y endémica de la costa del desierto peruano. Recientemente, y después de 30 afios, se reportaron
nuevos registros de la especie, al norte y centro de su distribucion, abriendo una nueva discusion acerca de
la rareza, estado de conservacion e historia natural de esta especie. Aqui se reportan nuevos registros para la
especie, extendiendo su rango de distribuciéon 260 km al sur de su distribucién conocida. Asimismo, se discute
el estado de conservacion de la especie y sus habitats y se proponen acciones para su conservacion.
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The free-tailed bats of the family Molos-
sidae Gervais, 1856 are broadly distributed in
tropics and subtropics around the world and
comprise one of the larger families of bats in
species richness (Simmons 2005; Burgin et al.
2018). Currently, two subfamilies are recognized
(Simmons 1998; Simmons 2005; Eger 2008;
Gregorin & Cirranello 2016), Tomopeatinae,
which contains the monotypic genus Tomopeas,
and Molossinae which include all the remaining
molossid species (~116 spp.).

Tomopeas ravus Miller, 1900, the sole mem-
ber of the genus Tomopeas, is one of the most
enigmatic species of the family Molossidae. The
species is endemic to the Peruvian Pacific Coast
of South America, with the elevational range
from near sea level to near 2300 m (Velazco
et al. 2013; Velazco 2016). This species is one
of the smallest bats in the world (2-3.5 g), and
it is adapted to the extreme temperature varia-
tion and light radiation in the Peruvian Coastal
Desert (Davis 1970). It has morphological
characters typical for Molossidae and Vespertil-
ionidae species (Miller 1900; Aellen 1966; Davis
1970). Sudman et al. (1994), based on molecular
evidence, assessed the phylogenetic position of
Tomopeas ravus, and placed it as a member
of the family Molossidae, as a sister genus of
a clade including other Neotropical molossid
species. Nevertheless, the phylogenetic position
of this species is still uncertain, because it was
not included in recent phylogenetic studies of
the family, which assessed the relationships of
Paleotropical and Neotropical molossid species
(Lamb et al. 2011; Ammerman et al. 2012).
Moreover, until sequence data of Tomopeas
ravus is included in a complete phylogenetic
reconstruction, it is difficult to draw conclu-
sions regarding the earliest origins of the family
Molossidae and distinguish among the different
biogeographic hypothesis proposed (Barkley
1984; Legendre 1984c; Lim 2009; Ammerman
et al. 2012; Ammerman et al. 2013).

Tomopeas ravus is a rare and threatened spe-
cies of Peru, with a few records throughout its
distribution (Ortiz de la Puente 1951; Tuttle
1970; Koopman 1978). However, new records
of the species to the north and center of its
distribution, in Ica and Piura departments, re-
spectively, were recently published after almost

30 years of absence in inventories (Velazco et
al. 2013; Zamora et al. 2013). Herein, we docu-
ment new records for this taxon and extend the
range of distribution of the species.

The cited specimens are deposited in the
Scientific Collection of the Natural History Mu-
seum of Universidad Nacional de San Agustin
(MUSA), Arequipa, Peru, preserved in ethanol
with the skull removed and in good condition.
The identification of the specimens was based
on the diagnostic characteristics provided
by Miller (1900) and Davis (1970), and we
compared external and cranial measurements,
taken in the field and laboratory respectively,
described in the literature (Miller 1900; Aellen
1966; Davis 1970; Velazco et al. 2013) (Table 1).
Specimens were measured with calipers to an
accuracy of 0.01 mm. The measurements were
as follows: Total length, TL; Length of tail, LT;
Head and body length, HB; Hindfoot length,
HFL; Ear length, EL; Forearm, FA; Tibia, Tb;
Calcar, Ca; Thumb, Th; Metacarpal III, M3;
Phalanx 1 of III, P1-3; Phalanx 2, of III, P2-3;
Dorsal hair length, HL; Weight in grams, W;
Greatest length of skull, GSL; Condyle basal
length, CBL, Basilar length, BL; Zygomatic
breadth, ZB; Interorbital breadth, IO; Greatest
breadth of brain-case above roots of zygomatic,
GBS; Depth of braincase, DB; Upper toothrow,
LHMS; Mastoidal breadth, MB; Width across
M3-M3, M3-M3; Length of palate, LP; Man-
dibular length, ML; Lower toothrow, LHMI.

Order Chiroptera Blumenbach 1779
Family Molossidae Gervais, 1856
Tomopeas ravus Miller, 1900

Specimens examined (3).— Adult male, MUSA
14256, collected by Kateryn Pino at Quebrada
San Juan, Talara Province, Piura Department
(4°20'21.48" S, 81°14'48.48" W, 45 m; Fig. 1) on
December 2012; adult male, MUSA 14392, col-
lected by Jean Paul Ludefia in Ispacas, Condesuyos
Providence, Arequipa Department (15°50'17.45" S,
73°53'40.45" W, 585 m) on March 2012; adult fe-
male, MUSA 14500, collected by Alain Escébar in
Puglle, La Union Providence, Arequipa Department
(15°33"33.84" S, 73°0701.92" W, 940 m).

Distribution.— Tomopeas ravus is endemic to the
coastal desert of central and northern Peru, except
for some records from the Cajamarca Department, in



Table 1

External and cranial measurements (mm), and weights (g) of specimens of Tomopeas ravus from literature ('Davis 1970, *Miller 1900, *Aellen 1965, *Zamora et
al. 2013) and new records from Piura and Arequipa (this study). Measurement definitions are described in main text.

Davis 1970" Holotype? Paratypes’ Aellen 1965° MUSA

X range N 12202* 14256 14392 14500
Locality Cerro la Vieja Llanllan Chosica  Tolén Mallares Q. San Juan Q. Los Amarillos Ispacas Puglle
District Motupe Lobitos Yanaquihua Toro
Province Lambayeque Pisco Talara Condesuyos ~ La Unién
Department Lambayeque Cajamarca Lima Piura Piura Ica Piura Arequipa Arequipa
Altitude (m) 210 1000 875 208 42 1818 45 585 940
Sex M M F M F M M F

EXTERNAL MEASUREMENTS

TL 76.5 (73-85) 12 74 73 69.4 67 80 71 70.1
LT 37.75 (34 - 45) 12 32 34 36.4 32 29 39 33 354
HB 42 39 33 38 41 38 34.7
HFL 5.50 (5 - 6) 12 5 (4.2) 5.6 5 6 4.5 7.1 5.9 5.5
EL 12.33 (11-149) 12 10.4 12 12,5 12.2 11.2
FA 3262 (312 -345) 13 334 32.6 31* 335 32.64 31.44 31.9
Tb 10 10 11 10 10.43 10.77 11.3
Ca 11 12 11.20 11.59 11.53
Th 4.6 3.90 4.65 4.13
M3 3166 (299 - 341) 13 30.5 31.40 29.89 30.3
P1-3 10.16 (9-11) 13 10 9.87 9.39 10.22
p2-3 10.77 (9.9 - 11.5) 13 13 10.41 9.87 11.51
HL 6 6.7 6.5
w 2.54 (20-35) 12 2.8 2.7 2.0

snavi spadowo], 10 AIODTI MAN

10¢



(Tabla 1 cont.)

Davis 1970' Holotype? Paratypes’ Aellen 1965° MUSA

X range N 12202* 14256 14392 14500
Locality Cerro la Vieja Llanllan ~ Chosica  Tolén Mallares Q. San Juan Q. Los Amarillos Ispacas Puglle
District Motupe Lobitos Yanaquihua Toro
Province Lambayeque Pisco Talara Condesuyos  La Unién
Department Lambayeque Cajamarca Lima Piura Piura Ica Piura Arequipa Arequipa
Altitude (m) 210 1000 875 208 42 1818 45 585 940
Sex M M F M F M M F

CRANIAL MEASUREMENTS

GSL 1276 (124 -13.2) 11 12.6 12.8 11.4 12.90 11.99 11.72
CBL 11.4 11.9 11.97 11.28 11.17
BL 9.0 9.56 9.61 9.44
ZB 7.15 (690 - 7.30) 11 7.0 7.2 6.7 7.26 6.47 6.60
10 299 (2.80 -3.10) 11 3.0 3.1 3.0 3.04 2.92 2.89
GBS 6.6 6.53 6.06 6.05
CD 4.4 5.36 4.66 4.27
LHMS 4.55 (4.3 - 4.8) 11 44 4.5 4.65 4.17 4.16
MB 6.60 (63-67) 9 6.6 6.3 6.25 6.08 6.14
M3-M3 4.89 (4.7 - 5.1) 11 5 5.02 4.81 4.78
LP 4.61 (43-50 9 4.56 4.82 4.79
ML 8.51 (8.3-9.8) 11 8.6 8.71 7.88 8.17
LHMI 4.77 (4.6 -50) 11 5.0 4.7 4.87 4.78 4.88
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Fig. 1. Map showing known localities of Tomopeas ravus. Previous records (black dots) (Velazco et al. 2013); new records
in the north, Alto Talara, Piura (white dot); and in the south, Ocofia Valley, Arequipa (stars). The Peruvian protected
natural areas pointed out in green. Protected natural areas nearest to T. ravus records: A. Coto de Caza El Angolo; B.
Reserva Paisajistica Sub Cuenca del Cotahuasi. The name of localities is given in the Appendix 1.
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the highlands of northern Peru (Velazco et al. 2013).
We report the two southernmost records of Tormopeas
ravus, which were captured in the Ocofia valley in
Arequipa department of southern Peru, more than
260 km from its nearest locality, at Quebrada San
Juan, Pisco, in Ica department (Zamora et al. 2013).
Moreover, a new locality in northern Peru, in Piura
department (Fig. 1).

Description.— The examined specimens show all the
diagnostic characteristics and the measurements are
within the size range of Tomopeas ravus as described
by Miller (1900), Davis (1970), Barkley (1984)
and Velazco et al. (2013). Coloration is yellowish
brown with whitish underparts, but specimens from
Arequipa are paler (Fig. 2). The pelage between the
shoulders is long (mean=7.13 mm, SD=0.72 mm).
The wings are thin, and the tail membrane is long.
Dorsal hairs are tricolored with creamy base (10%),
the middle light grayish brown (60%) and the distal
yellow (30%), and there are colored hairs around
the face and patagium. The ears are large, triangular
shaped, and widely separated in the forehead. The
pelage extends to the base of the wing membrane,
dorsally, and the inner side of the proximal propata-
gium. The patagium is brown to dark brown, which
clearly highlights the pelage color. However, southern

specimens are paler. In an external appearance, the
upper lip is longer than the lower lip so that the
face appears long (Fig. 2). Nostrils are dark brown
or blackish with a tubular appearance, separate, and
divergent (Fig. 2). The face has few pale hairs and
abundant granulations. In the upper lips, a fringe
of hairs directed downwards is observed; mystacial
vibrissae are long and there are three intrarramal
vibrissae (Fig. 2). The tail is long and has a distal
projection protruding from the uropatagium edge
by 5.66 mm on average (SD=1.73). The skull is
slightly depressed, with the front portion inflated
and supraoccipital portion directed up and back
(Fig. 3); the rostrum is wide and the nasal region
is anteriorly depressed. The zygomatic arch is fragile
and straight, with a massive maxillary root show-
ing the roots of molars. The auditory bulla is well
developed, averaging length of 2.54 mm (SD=0.18).
In occlusal view the maxillary toothrow in curved
canines are well developed, straight or slightly arched,
and the first premolar is larger than the second.

Natural history.— Specimens from southern Peru
were captured using mist nets in a cultivated valley
adjacent to the Ocona River in a deeper canyon
with columnar cacti, between 18:00 and 20:00
hours. Whereas the two specimens (one released)

Fig. 2. Tomopeas ravus showing color variation: A) A pale female in Ocofia (MUSA 14500); B) A dark male in Alto Talara
(MUSA 14256). Photograph by A. Escobar and K. Pino.
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captured in Piura were collected in sandy and
clayish ground in a drier ravine with few trees of
the families Fabacea and Capparaceae (Prosopis pal-
lida, Acacia macracantha, and Capparis sp.) using a
mist net. In both areas, there are rocky formations
with cavities and crevices. Besides, the areas have
extremely dry conditions (Fig. 4). However, average
annual precipitation is higher in the north (125 mm)
than in the south (20 mm) (Marquet et al. 2002;
Pari et al. 2015). Tomopeas ravus was captured with
bats of the families Phyllostomidae and Vespertil-
ionidae, Glossophaga soricina and Histiotus sp., in
Piura, and with Platalina genovensium, Glossophaga
soricina, Myotis atacamensis, and Histiotus montanus
in Arequipa.

Remarks.— Recent reports (Zamora et al. 2013;
Velazco et al. 2013) present new records of Tormopeas
ravus after three decades (Barkley 1984). These re-

Fig. 3. Dorsal and ventral views of
the cranium and lateral view of the
cranium and mandible of an adult
male Tomopeas ravus (MUSA 14392),
collected in Ocona Valley, Arequipa,
Peru. Scale bar=6 mm.

cords and the present here could
be the result of small population
size over the past, with a recent
recovery. However, it’s difficult to
know with the information avail-
able. In that sense, a long-term
study is necessary to explain the
temporal population dynamics.
Until that, other explanations
could be plausible as well, like
scarcity of field studies. Never-
theless, this is rebuttable because
many areas of Tomopeas distribu-
tion have been studied without
success in recording it (Graham
& Barkley 1984; Hernandez-Rios
& Velasquez 1996; AEDES 1998;
Zeballos et al. 2000; Zeballos
et al. 2002; Mena & Williams
2002; Cadenillas 2003; Pacheco
et al. 2007; Montero-Commisso
et al. 2008).

Also molossids are known to
fly high, foraging in open space
above forest canopies, or over
open landscapes (Mora et al.
2004; Kalko et al. 2008), and
because of this, they are notably
difficult to capture with conven-
tional methods (mist nets at ground-level), being
this another plausible explanation for the scarcity
of T. ravus records. In fact, Piura’s specimens were
captured with high mist nets (6 m from the ground),
and likewise, other recent records of molossid spe-
cies (i.e. Cynamops abrasus, Eumops patagonicus,
Molossus coibensis) in Peru (Medina et al. 2016).
Although, previous records from Piura and Ica
Departments (Velazco et al. 2013; Zamora et al.
2013) were done with ground-level nets. These nets
were located near potential roosts, rocky outcrops
in Ica record (Zamora et al. 2013). Furthermore,
Davis (1970) points out that several (~10) speci-
mens of T. ravus captured at Cerro La Vieja and
Cerro Amotape localities in Lambayeque and Piura
Departments, respectively, were done by hand in
roosts under the exfoliations of granite boulders
and outcroppings. In addition, Barkley (1984),
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Fig. 4. Landscapes of new records of Tomopeas ravus: A. Ocofa valley, Arequipa, southern Peru; B. Alto Talara, Piura,

northern Peru. Photograph by A. Escébar and K. Pino.

notes that most specimens, 30 of 50 examined by
her, were captured alike. Therefore, future studies
to focus on this species should consider additional
methods to the traditional mist nets, like the search
for roosts, and acoustic’s methods (Jung et al. 2014;
Voss et al. 2016).

Conservation.— Tomopeas ravus is considered a rare
species (Pari et al. 2015), because it fits all criteria
for rarity (Rabinowitz 1981; Rabinowitz et al. 1986):
a) small population size, based on occasional cap-
tures (Velazco 2016); b) reduced habitat specificity,
it is an exclusively desert bat (Davis 1970; Barkley
1984); and c) it has a limited distribution range and
is endemic from the Peruvian desert (Velazco et al.
2013). Moreover, it is one of the most endangered
bat species of Peru, listed as Vulnerable by Peruvian
legislation (Ministerio de Agricultura y Riego de la
Republica del Pert 2014) and as Endangered by the
IUCN red list, because of its population reduction
and small and fragmented geographic range (Velazco
2016). It seems to depend on vegetated riparian
habitats and streams, which restricts its habitat to
mainly coastal valleys below 1900 m but associated
with rock crevices in granitic boulders used as roosts

(Davis 1970; Barkley 1984). Nevertheless, this kind
of habitats is being very impacted by agriculture and
urban expansion and other anthropogenic activities,
since the last decades (Zamora et al. 2013; Velazco
2016). In fact, the Peruvian coastal desert, through-
out which Tomopeas ravus is distributed, is an area
inhabited by 13.5 million people (around 45% of
the total Peruvian population). The main popula-
tion centers in the area are the city of Lima (Peru’s
capital) with 9 million people, and the cities of Piura,
Chiclayo, and Trujillo (north of Peru) with more than
3 million (Marquet et al. 2002). Coincidentally, most
records of this species were around these cities (See
Fig. 1), at least until the 80s. In the case of Cerro La
Vieja, at 1968 five specimens were captured (Davis
1970); in 1981, 17 specimens were captured (Barkley
1984; Duszynski & Barkley 1985); whereas during
the surveys in January and May 2006, made by HZ
in this locality and others to the north (La Manga-
Embalse Pechos, Tranca), despite 800 net-hours
and 102 individuals caught of 12 bat species of the
families Mormoopidae, Phyllostomidae, Furipteri-
dae, Molossidae, and Vespertilionidae (Mormoops
megalophylla, Pteronotus gymnonotus, Desmodus
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rotundus, Glossophaga valens, Choeroniscus minor,
Lonchophylla hesperia, Artibeus fraterculus, Sturnira
bogotensis, Amorphochilus schnablii, Molossus
molossus, Mpyotis nigricans, Eptesicus innoxius), not
a single individual of T. ravus was captured. On the
other hand, the recent reports (Velazco et al. 2013;
Zamora et al. 2013) and the one we present here
were made in areas with good conservation status,
due to the restrictions to human presence by the oil
concessions in Talara, Piura department (Velazco
et al. 2013), and the remoteness of the southern
localities, Quebrada San Juan, in Ica department,
and Ocona River basin, in Arequipa department.
Unfortunately, this species is not recorded in
any protected area of Peru (See Fig. 1). Never-
theless, its presence in the Reserva Paisajistica
Sub Cuenca del Cotahuasi in Arequipa depart-
ment and the Coto de Caza EI Angolo in Piura
department is to be expected, given the proxim-
ity to the Puglle (1.5 km) and Monte Grande
(16 km) localities records, respectively (Fig. 1).
Tomopeas ravus has been recorded along one of
the driest deserts of the world, Sechura desert
(Mostacero et al. 1996; Marquet et al. 2002).
Nevertheless, this desert has a remarkable mam-
mal diversity (Miiller 1973; Pacheco et al. 2009),
with 46 species (17 of them endemic, Pacheco
et al. 2009). Even new additions of mamma-
lian species have been made recently, from
the description of new species and taxonomic
studies (Gregorin & Chiquito 2010; Velazco &
Cadenillas 2011; Medina et al. 2014; Zeballos
et al. 2014; Do Prado & Percequillo 2017). In
spite of its diversity and endemism, this area is
the scenario of constant economic development
and presents the highest population density in
the country, which is endangering the survival
of many species and habitats (Marquet et al.
2002). These ecosystems have been modified
and reduced, especially coastal valleys (We-
berbauer 1945; Koepcke 1954) and the Lomas
formation (Rundel et al. 1991; Ferreyra 1993;
Dillon 1997). Moreover, the coastal deserts are
among the most poorly represented ecosystems
between Peru’s national parks, reserves, and
sanctuaries (Rodriguez & Yung 2000, See Fig.
1). Notwithstanding, one alternative to protect
this threatened and endemic species could be
to expand the Reserva Paisajistica Sub Cuenca
del Cotahuasi. Furthermore, other threatened
species inhabit the high and middle areas of

the Ocona River, like Platalina genovensium,
Amorphochilus schnablii, Myotis atacamensis,
Lontra felina, Telmatobius sp., Cryphiops cae-
mentarius. Consequently, the enlargement of
this protected area enables the conservation of
Tomopeas ravus and other threatened species;
besides it would prevent the spreading of illegal
mining and agriculture expansion in the area.
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APPENDIX 1

Summary of the known locality records of Tomopeas ravus. All records are shown in Fig. 1.

PERU: Piura: (1) Quebrada San Juan, Talara; (2) Fondo, 14 km N and 12 km E Talara; (3) Fondo [Quebrada Hondo], 14
km N and 13 km E Talara; (4) Monte Grande, 14 km N and 25 km E of Talara; (5) Talara, Parifias, 9.6 km NE of Talara,
Quebrada Parinas; (6) Parifias, 7 km N and 15 km E Talara (MVZ 135635-135637); (7) SE foot Cerro Amotape, 13 km
N and 35 km W Sullana; (8) Mallares (Aellen, 1966).

Lambayeque: (9) 12 km N Olmos; (10) Cerro la Vieja, 7 km S Motupe.
La Libertad: (11) Tolén 30 km ENE Pacasmayo (Miller, 1900).
Cajamarca: (12) Llanllan (Miller, 1900).

Lima: (13) Chosica (Miller, 1900).

Ica: (14) Pisco, Quebrada San Juan.

Arequipa: (15) Puglle, La Union; (16) Ispacas, Condesuyos.
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