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INTRODUCTION
Conservation of species requires managers to have an
understanding of their geographic distribution. Central
America is a region of tremendous biodiversity (Myers et
al. 2000). However, portions of the tropics remain under-
sampled (Yu & Dobson 2000) and reasons for tropical fauna
being under-sampled vary greatly between countries. One
particularly diverse taxonomic group in Central America,
including Nicaragua, are bats, order Chiroptera (Patterson
& Pascual 1968, Reid 2009). However, due to under-sampling in this region, the taxonomic inventory of the bats
of Nicaragua may still be incomplete, thus limiting our
knowledge of total species diversity in this Central American country. One factor contributing to bat species potentially being under-sampled include inherent difficulties in
detecting species, such as the challenges of detecting and
categorizing low intensity echolocation calls of bats in the
family Phyllostomidae (Kalko 2004) or the rarity of capturing high-flying bat species (Braun De Torrez et al. 2017).
Many high-flying bat species are within the genus
Lasiurus (Family Vespertilionidae), also known as the hairytailed bats. Lasiurines have thick fur on their uropatagium’s
dorsal surface, which is used for insulation during roosting
(Reid 2009). These bats often appear early in the evening
and feeding flights are known to occur from 7 to 10 m above
the ground, where most insect prey are captured in flight
(Harvey et al. 2011, Nowak & Paradiso 1983). For example,
the Hawaiian hoary bat (Lasiurus cinereus semotus) typically
flew at 5-10 m above the ground (Belwood and Fullard
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1984), whereas feeding buzzes for hoary bats (L. cinereus) in
North America have been recorded as high as 67 m (Reimer
et al. 2018). Lasiurines are generally found in wooded and
open habitats where they roost in foliage or tree holes,
changing roosts every 1 – 4 days (Carter & Menzel 2007,
Nowak & Paradiso 1983). Evidence suggests bats of this
genus are commonly solitary, but females of some species
form small nursery colonies (Nowak & Paradiso 1983). However, northern (Lasiurus intermedius) and southern yellow
bats (Lasiurus ega) have been reported to occasionally form
groups (Carter & Menzel 2007). Female Lasiurines have two
sets of mammary glands, likely because members of this
genus regularly produce two pups per litter each season
(Carter & Menzel 2007), with some species (L. cinereus,
Lasiurus seminolus, and L. intermedius) producing litters of
up to four pups (Nowak & Paradiso 1983). Of the 17 extant
species of Lasiurines, 14 of them have a geographical range
that includes a portion of the Neotropics (International
Union for Conservation of Nature [IUCN] 2019).
Lasiurus intermedius is a medium sized bat with a mass
of 14 – 31 g and a forearm length of 48 – 58 mm (Harvey
et al. 2011, Reid 2009). This species has a range reported
to include the southeastern United States as well as lowlands from Mexico to Honduras (Miller & Rodriguez 2016,
Reid 2009, Webster et al. 1980). It is also reported in Costa
Rica (Rodriguez-Herrera et al. 2003), but was not reported
in Nicaragua until a single capture was reported by
Medina-Fitoria (2014), yet the species is still absent from
the most recent checklist of bats documented in Nicaragua (Martínez-Fonseca et al. 2020). Lasiurus intermedius is
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Figure 1. Location of capture site (white star) on Ometepe Island, Rios, Nicaragua.

uncommon in the Neotropics and there is limited information about the ecology, natural history, and biology of this
species (Miller & Rodriguez 2016, Villalobos-Chaves & Dick
2014). This lack of knowledge combined with their apparent tendency to fly above the reach of mist-nets make this
particular species a difficult and rare capture (Webster et
al. 1980).
MATERIALS AND METHODS
During this study we captured bats on Ometepe Island,
Rios, Nicaragua (Fig. 1) with the assistance of the Maderas
Rainforest Conservancy’s (www.maderasrfc.org) Ometepe
Biological Research Station. The netting site was on the
isthmus of the island between two volcanoes (Concepcion
and Maderas). Mist nets of 9 m wide by 7.2 m high were
set over a spring-fed concrete-enclosed pool. The pool creates a large area of open water surrounded by forests and
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is largely unaffected by wind, creating an ideal drinking
location for fast-flying bats.
RESULTS AND DISCUSSION
At 21:16 on 24-May-2017, we captured a male L. intermedius
with testes descended and some scarring on both wings.
The individual had a forearm length of 52.8 mm and a mass
of 28 g. The body was covered in yellowish pelage (Fig. 2a)
extending down the anterior half of the dorsal side of
the uropatagium (Fig. 2b). These characteristics make the
identification of this bat as a L. intermedius unambiguous
(Webster et al. 1980).
The presence of L. intermedius brings the total number
of bat species reported in Nicaragua to 112 according to
the most recent checklist of bats documented in Nicaragua
(Martínez-Fonseca et al. 2020). As we contend Nicaragua
is under-sampled, additional documentation of species in
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allow us to highlight the undocumented and under-
reported bats of Nicaragua specifically, this pattern of
under reported bat diversity is not unique to this country.
Additionally, the recent Covid 19 pandemic has created
new challenges for scientists to overcome with respect to
research and conservation which will make filling in distribution gaps that much more challenging (Neupane 2020).
ACKNOWLEDGEMENTS

B

The Maderas Rainforest Conservancy assisted us with the
capture and release of bats via their authority to operate a
field station and conduct biological surveys in Nicaragua.
Maderas Rainforest Conservancy and Renee Molina also
provided support through lodging and logistics that made
this work possible. Additionally, we would like to thank
Ronald Redman for providing the photographs used in this
paper.
LITERATURE CITED
Belwood JJ, Fullard JH (1984) Echolocation and foraging behaviour in the
Hawaiian hoary bat, Lasiurus cinereus semotus. Canadian Journal of
Zoology 62:2113–2120
Braun De Torrez EC, Samoray ST, Silas KA, Wallrichs MA, Gumbert MW,
Ober HK, Mccleery RA (2017) Acoustic lure allows for capture of a
high-flying, endangered bat. Wildlife Society Bulletin 41:322–328

Figure 2. Images of Lasiurus intermedius: (A) Color of pelage
on ventral side. (B) Extent of dorsal uropatagium fur and color.
(Photos courtesy of Ronald Redman)

Carter CC, Menzel JM (2007) Behavior and Day-Roosting Ecology of North
American Foliage-Roosting Bats. In: Lacki MJ, Hayes JP, Kurta A (eds)
Bats in Forests: Conservation and Management. The Johns Hopkins
University Press, Baltimore, MD, pp 61–81
Harvey MJ, Altenback JS, Best TL (2011) Bats of the United States and
Canada. The Johns Hopkins University Press, Baltimore, MD

Nicaragua are to be expected. We base this prediction from
published distributions (IUCN 2019, Reid 2009) that show
additional species to have a range directly North, South,
or North and South of Nicaragua yet show a conspicuous
distribution gap in the country. However, additional data
may become available to complete these distribution gaps
from the excellent work of local researchers. Regrettably,
these publications may be less visible, since the data are
contained in grey literature and published in Spanish. In
fact, Medina-Fitoria reported L. intermedius in the South
Pacific region of Nicaragua from a 2013 capture in his
2014 ‘Bats of Nicaragua Field Guide’ published in Spanish.
This makes our capture the second record of this species
for this country. Medina-Fitoria (2010) has also addressed
the bats of Ometepe Island specifically, where he does not
report the presence of L. intermedius and the 2013 record
was not from Ometepe. We suggest that those generating
country-wide comprehensive species lists (e.g. IUCN 2019)
include an exhaustive search for publications by local scientists in the native language. Although our experiences

Thomas S. Risch, Stacy J. Scherman

Kalko EKV (2004) Neotropical Leaf-Nosed Bats (Phyllostomidae):
“Whispering” Bats as Candidates for Acoustic Surveys? In: Brigham RM,
Kalko EKV, Jones G, Parson S, Limpens HJGA (eds) Bat Echolocation
Research: tools, techniques and analysis. Bat Conservation
International, Austin, TX, pp 63–69
International Union for the Conservation of Nature [IUCN] (2019)
The IUCN Red List of Threatened Species. Version 2018-2.
http://www.iucnredlist.org. Last access: 8 February 2019
Martínez-Fonseca JG, Medina-Fitoria A, Westeen EP, Chambers CL (2020)
Revised Checklist of the Bats (Mammalia: Chiroptera) of Nicaragua
Occasional Papers University Texas Tech 369:1–33
Medina-Fitoria A (2014) Murciélagos De Nicaragua: Guía de campo.
Complejo Gráfico TMC, Managua, Nicaragua
Medina-Fitora A (2010) Mamíferos de la Isla de Ometepe, Rivas Nicaragua.
A technical report submitted to Fauna and Flora International
Miller B, Rodriguez B (2016) Lasiurus intermedius (errata version published in 2017). The IUCN Red List of Threatened Species 2016:
e.T11352A115101697.
http://dx.doi.org/10.2305/IUCN.UK.2016-3.
RLTS.T11352A22119630.en. Last access: 9 December 2021
Myers N, Mittermeier RA, Mittermeier CG, de Fonseca GAB, Kent J (2000)
Biodiversity hotspots for Conservation Priorities. Nature 403:853–858
Neupane, D (2020) How conservation will be impacted in the COVID-19
pandemic. Wildlife Biology 2
Nowak RM, Paradiso JL (1983) Walker’s Mammals of the World, 4th edn.
Volume 1. Johns Hopkins University Press, Baltimore, MD

3

SHORT COMMUNICATION
Patterson B, Pascual R (1968) The Fossil Mammal Fauna of South America.
The Quarterly Review of Biology 43:409–451
Reid FA (2009) A Field Guide to the Mammals of Central America and
Southeast Mexico, 2nd edn. Oxford University Press Inc, New York, NY
Reimer J, Baerwald E, Barclay R (2018) Echolocation activity of migratory
bats at a wind energy facility: Testing the feeding-attraction hypothesis to explain fatalities. Journal of Mammalogy 99:1472–1477

ECOTROPICA
Villalobos-Chaves D, Dick CW (2014) Rediscovery of the Rare Tacarcunan
Bat Lasiurus castaneus (Chiroptera: Vespertilionidae) in Costa Rica.
Ecotropica 20:83–86
Webster WD, Jones JK, Baker RJ (1980) Lasiurus intermedius. Mammalian
Species 132:1–3
Yu J, Dobson FS (2000) Seven Forms of Rarity in Mammals. Journal of
Biogeography 27:131–139

Rodriguez-Herrera B, Pineda W, Fernandez M, LaVal RK (2003) First Record
of Lasiurus intermedius H. Allen (Vespertilionidae) from Costa Rica. Bat
Research News 44:91

Thomas S. Risch, Stacy J. Scherman

4

