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ABSTRACT
Despite the large geographic and elevational range of Neogale frenata (long-tailed weasel),
records of this species in the lowland forests of coastal Ecuador are sparse, and some of them
are of dubious provenance. Here, we report the first confirmed record of N. frenata in the
Choc6 forests of the province of Esmeraldas in northwestern Ecuador, an area of forests highly
threatened by fragmentation and deforestation. For this reason, new surveys are necessary to
determine the conservation status of this mammal species from coastal Ecuador.
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RESUMEN

A pesar del amplio rango geografico y altitudinal de Neogale frenata (comadreja de cola larga),
los registros de esta especie en los bosques de tierras bajas de la Costa ecuatoriana son pocos y
algunos de ellos dudosos. Aqui reportamos el primer registro confirmado de N. frenata en los
bosques huimedos del Choco, en la provincia de Esmeraldas, noroccidente de Ecuador, una zona
de bosques altamente amenazados por la fragmentacion y la deforestacion. Por este motivo,
consideramos necesario realizar nuevos muestreos para conocer el estado de conservacion de
esta especie de mamifero en la Costa ecuatoriana.

Palabras clave: Estacion Bioldgica Bilsa, comadreja de cola larga, provincia de Esmeraldas,
Reserva Ecoldgica Mache-Chindul, registro notable, Ecuador.

Neoguale frenata (long-tailed weasel; Lichten-
stein, 1831) has the largest distribution of any
species of the family Mustelidae in the Western
Hemisphere (Helgen & Reid, 2016), spanning
80° of latitude from northern Canada to Boliv-
ia (Helgen & Reid, 2016; Sheffield & Thomas,
1997). In this broad geographical range, 42 sub-
species of N. frenata have been recognized (Lar-
iviere & Jennings, 2009).

This species is common in a variety of hab-
itats but prefers forested areas, including humid
and dry primary or secondary forests (Emmons
& Feer, 1997; Lariviére & Jennings, 2009; Tiri-
ra, 2017); also, it tolerates human-disturbed
land (e.g., deforested and agricultural areas and
even human settlements) (Lariviere & Jennings,
2009; Sheffield & Thomas, 1997). N. frenata oc-
curs over a wide range of elevations, from sea
level to an altitude of 4220 m (Escobar-Lasso
& Gil-Fernandez, 2014; Hall, 1951; Lariviére &
Jennings, 2009).

The subspecies N. f. aureoventris (Gray,
1864) is restricted to Ecuador and Colombia
(Lariviére & Jennings, 2009; Tirira et al., 2022),
where it is associated with the premontane and
montane forests of the Andean slopes, subtrop-
ical, temperate, and high Andean altitudes, and
paramo (Eisenberg & Redford, 1999; Harding
& Dragoo, 2012; Lariviére & Jennings, 2009;
Solari et al., 2013; Tirira, 2008, 2017). Its con-
firmed altitudinal range extends from 1100 to
4220 m (Escobar-Lasso & Gil-Fernandez, 2014;
Palacios et al., 2014; Tirira, 2007, 2017).

Despite its wide distribution on the conti-
nent, there are no records of the species in the
Choc6 ecoregion between the Panama Canal
Zone and the Pacific tropical forest of Colombia

(GBIF, 2023; Helgen & Reid, 2016; iNaturalist,
2023; Navarro et al., 2005); also, there are no
records in northwestern Peru within the Tumbe-
sian ecoregion (Helgen & Reid, 2016; Lariviere
& Jennings, 2009).

In western Ecuador, some records of V. fre-
nata exist, mainly from dry forests that range
from 70 to 1014 m in altitude (iNaturalist, 2023;
Parker III & Carr, 1992; Tirira, 2022; Tirira &
Azurduy Hogstrom, 2011), but some of these re-
cords are questionable or unconfirmed (Table 1,
Figure 1). Four records have been reported in lo-
cations below 800 m (Parker III & Carr, 1992):
Manta Real (Canar province), Cerro Blanco
(Guayas), Jauneche (Los Rios), and Cerro Pata
de Pajaro (Manabi). These records, however, are
secondhand accounts from local inhabitants and
do not include direct observations or voucher
specimens. A museum specimen is preserved at
the Goteborg Natural History Museum in Swe-
den, collected in 1924 at “Santo Domingo de los
Colorados (1,625 feet [495 m])” (Tirira & Azur-
duy Hogstrom, 2011).

Other additional museum specimens from
western Ecuadorwere capturedatsitesinthe prov-
ince of Loja: Alamor, at an elevation of 1014 m
(AMNH 60509), and Huanchi (also Guainche o
Huainche), between Alamor and Celica, at 975 m
(AMNH 61406). These specimens were collect-
ed in 1920 and 1921, respectively. Another mu-
seum specimen was reported from Guayaquil, at
an elevation of 10 m (Guayas province; USNM
270408), but the record does not include the
name of the collector or the date of collection.
Due to their historical ages and incomplete col-
lection data, the provenance of these museum
specimens cannot be confirmed.
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TaBLE 1. Records of Neogale frenata in western Ecuador, in chronological order.

Year Province: Locality Coordinates, Comments Source
[number in Figure 2] altitude
Unknown Guayas: Guayaquil [1]  02°10°58” S,  Provenance of voucher USNM 270408 (USNM
79°54°28” W,  doubtful museum catalogue;
10 m GBIF, 2023)
1920 Loja: Alamor [2] 04°01°32” S,  Historical record AMNH 60509 (AMNH
80°02°21” W, museum catalogue;
1014 m GBIF, 2023)

1921 Loja: Huanchi, 04°02°14” S, Historical record AMNH 61406 (AMNH
between Alamor and 79°59°18” W, museum catalogue;
Celica [3] 975 m GBIF, 2023)

1924 Santo Domingo de 00°14°18” S,  Historical record GNM 1649 (Tirira &
los Tsachilas: Santo 79°08°46” W, Azurduy Hogstrom,
Domingo de los 495 m 2011)

Colorados [4]
1992 Cafiar: Manta Real [5] 02°33°56” S, Information provided  Parker & Carr (1992)
79°21°13” W, by local inhabitants
670 m

1992 Guayas: Cerro Blanco 02°09°19” S, Information provided =~ Parker & Carr (1992)

[6] 80°01°43” W, by local inhabitants
405 m

1992 Los Rios: Jauneche 01°14°54” S, Information provided  Parker & Carr (1992)

[7] 79°39°19” W, by local inhabitants
70 m

1992 Manabi: Cerro Pata de 00°00°59” N,  Information provided  Parker & Carr (1992)

Péjaro [8] 79°58°35” W, by local inhabitants
725 m

2017 Esmeraldas: Bilsa 00°20°48” S,  First confirmed record  This report

Biological Station 79°42°42” W, in the tropical rain-
[red star] 512m forest

2018 Imbabura, Parambas 00°49°01” S, Confirmed record iNaturalist (2023)

[9] 79°20°09” W,
780 m

In 2018, aroadkill specimen was reported on

the Ibarra-San Lorenzo highway, near Param-
bas in the province of Imbabura (780 m in alti-
tude) (iNaturalist, 2023). This is the most recent
record and the first that confirms the presence
of the species in a tropical climate zone west of
the South American Andes, although the eco-
logical conditions of the zone correspond to an
ecotone between the Choco ecoregion and the
inter-Andean dry valleys (MAE, 2013).

For these reasons, the status of N. frenata in
the western lowlands of Ecuador is uncertain,

and some distribution maps and analyses ex-
clude coastal Ecuador in the distribution of the
species (e.g., Eisenberg & Redford, 1999; Hel-
gen & Reid, 2016; Lariviéere & Jennings, 2009;
Tirira, 1999, 2007).

From July 2016 to May 2018, we conducted
research to determine the species that feed on
the fruits of ungurahua (Oenocarpus bataua), a
species of palm tree that occurs in the tropical
rainforests of the country. This study was carried
out at the Bilsa Biological Station (00°20°48” S,
79°42°42” W, 512 m a.s.l.), located in the
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FIGURE 1. Neogale frenata in Ecuador. The map shows the new record reported here as well as other
records in Ecuador (according to GBIF, 2023; iNaturalist, 2023; and Tirira, 2022). The correspond-

ing numbers (1-9) are indicated in Table 1.

Mache-Chindul Ecological Reserve, on the bor-
der between the provinces of Esmeraldas and
Manabi. The area corresponds to northwestern
tropical rainforests (Tirira, 2017), and the main
ecosystem present is the Bosque siempreverde
montano bajo de Cordillera Costera del Choco
(Low montane evergreen forest of the coastal
Choco range) (Cornejo et al., 2013). The area
has an average annual temperature of 22.8 °C
(Hijmans et al., 2005).

In the study area, we placed a total of
151 camera traps (Strikeforce Pro, Browning
Trail Cameras, Birmingham, USA) around in-
dividual Oenocarpus bataua palm trees; we
accumulated 25,968 trap-hours (mean + SE:
298 £ 74.2). In 22 trees, we installed cameras
to capture images at ground level, and in an
additional 21 trees, we installed cameras that
captured images at both ground and canopy
level.
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F1GURE 2. Still image extracted from a 10-second camera-trap video taken at the Bilsa Biological Sta-
tion (00°0°48” S, 79°42°42” W, 512 m), located in the Mache-Chindul Ecological Reserve in the
northwestern Ecuadorian province of Esmeraldas.

Here, we report the first confirmed record
for the N. frenata in the coastal lowlands of
western Ecuador based on a photograph and
a video (10 seconds of footage) of one indi-
vidual (Figure 2) taken on 23 June 2017 at
14:33 hours. The N. frenata individual crossed
the field of view of the camera quickly before
passing out of sight.

Out of 5553 videos in which animals appear,
N. frenata occurs in only one, suggesting either
that it is rare in the area or that the camera traps
fail to detect small and relatively fast-moving
species due to the sensitivity of the passive in-
frared sensor. We recorded 24 other mammal
species in this study (Appendix 1), including the
mustelids Eira barbara (tayra) and Galictis vit-
tata (greater grison).

The N. frenata individual at the Bilsa Bio-
logical Station was identified based on distinct
morphological traits (according to Lariviere &
Jennings, 2009; Tirira, 2017). First, the dorsal
fur of the individual was dark brown and uni-
form. White facial marks on the head, as well
as a creamy-white chin and neck, were evident.
The creamy-white underside of the head and

neck gave way to a pale orange belly. The in-
dividual had a black-tipped tail that was shorter
than the length of the head and body. Identifica-
tion was further aided by the lack of morpho-
logically similar species, as no other species of
Neogale are predicted to inhabit the area.

The first question is whether the record cor-
responds to a wild specimen or an intentional in-
troduction. To begin with, the place where it was
registered is located within a large protected
area (119,172 hectares; MAE, 2021) in a remote
area of the country. There are reports in Ecuador
stating that N. frenata is an aggressive species
when captured and is difficult to handle (D. G.
Tirira, pers. obs.), in spite of evidence suggest-
ing that some weasels may be kept as pets in
North America (WebMD Editorial Contributors,
2023). Additionally, there are no reports that this
species has been detected in wildlife trafficking
in Ecuador (CITES, 2022; Tirira, 2012, 2022);
therefore, there is no reason to conclude that this
individual is not a wild specimen.

This new report represents a significant ex-
tension of the confirmed geographical range
of N. frenata. The nearest confirmed sighting,
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120 km to the southeast and at a similar eleva-
tion, is the 1924 museum specimen from San-
to Domingo de los Colorados in the province
of Santo Domingo de los Tsachilas (Tirira &
Azurduy Hogstrom, 2011). The nearest uncon-
firmed sighting is 40 km south, in an area of
similar elevation (725 m) in the dry forests of
Cerro Pata de P4jaro in the province of Manabi
(Parker III & Carr, 1992).

This new record is the first confirmed re-
cord in the province of Esmeraldas, a transi-
tion zone between the Tumbesian and Chocd
ecoregions (Parker III & Carr, 1992). These
ecoregions belong to the Tumbes-Choc6-Mag-
dalena corridor, which extends from the Pan-
ama Canal Zone and the Pacific coast of
Colombia to the lowlands of southwestern
Ecuador and northwestern Peru (Rodriguez-
Mahechaetal.,2004). Its estimated arca exceeds
100,000 km?, of which less than 20% lies with-
in Ecuador, including lowland and montane
forests of the western foothills of the Andes
(Myers et al., 2000). The Tumbes-Choco-Mag-
dalena corridor is a hotspot characterized by
high biological diversity and endemism (Myers
et al., 2000) but threatened by anthropogenic
pressures, particularly in Ecuador where 98%
of the original forest cover has been removed
(Rodriguez-Mahecha et al., 2004).

As a result of its large distribution and ap-
parently stable populations across its range,
N. frenata was listed as Least Concern by the
IUCN Red List (Helgen & Reid, 2016) and the
Libro Rojo de los mamiferos del Ecuador [Red
Book of Mammals of Ecuador] (Tirira, 2021).
While N. frenata is tolerant of moderate human
disturbance (King, 1990), populations of small
carnivores can fluctuate and may become lo-
cally extirpated due to reduced prey numbers
and the introduction of exotic predators (Zapa-
ta Rios & Branch, 2016). This species may be
sensitive to agriculturally-induced habitat frag-
mentation, indicating the importance of main-
taining landscape connectivity for its popula-
tions (Gehring & Swihart, 2004). Additionally,
N. frenata faces persecution since it preys on
poultry, with individuals killing entire flocks,
a phenomenon known as surplus killing (Tiri-
ra, 2017). Road mortality is also a significant

No. 5

threat to N. frenata (R. Benavides in iNatural-
ist, 2023; R. Cisneros-Vidal and D. G. Tirira,
pers. obs.).

In Ecuador, N. frenata has been found in
some high-elevation protected areas: Cajas,
Cayambe-Coca, Cotacachi-Cayapas, Cotopaxi,
Llanganates, Podocarpus, and Sumaco-Napo
Galeras national parks; and the El Angel Eco-
logical Reserve (Tirira, 2017).

Other camera-trap studies have noted that
species with short limbs and slender, low-to-the-
ground bodies make detection difficult (Hackett
IV, 2008; Hodge & Arbogast, 2016; Jiménez et
al., 2010; O’connell et al., 2006), as in the case
of N. frenata. However, due to habitat loss in the
coastal lowlands of Ecuador (Dodson & Gentry,
1991), it is unlikely that N. frenata has a stable
population.

The question that remains is whether there
are small populations of N. frenata in west-
ern Ecuador as a result of recent colonization
or if the documented records correspond to a
much longer occupation in the region. Future
surveys of N. frenata populations in the lower
elevations west of the Ecuadorian Andes are
necessary in addition to genetic analysis of
museum samples (Table 1), thereby obtaining
better information about this species in west-
ern Ecuador and, if applicable, prioritizing
conservation efforts.

Acknowledgements: We thank the Ministerio del
Ambiente, Agua y Transicion Ecologica del Ecua-
dor, the Fundacion Jatun Sacha, and the Fundacion
para la Conservacion de los Andes Tropicales,
particularly Domingo Cabrera, Beto Gonzalez,
and Jorge Olivo, for logistical support and assis-
tance in the field. Funding was provided by the
Disney Conservation Fund, the National Science
Foundation (EAGER #1548548), Tulane Univer-
sity, and the United States Fish and Wildlife Ser-
vice (NMBCA #5605). We conducted work under
permits from the Ministerio del Ambiente, Agua y
Transicion Ecologica del Ecuador (#010-2014-1C-
FLO-FAU-DPE-MA).

Authors' contributions: KN: fieldwork and data
analysis. DT: database with Ecuadorian records
and map. All authors contributed to the conceptu-
alization of the manuscript and its writing.



2023

Conflict of interest: The authors declare no con-
flict of interest as regards this manuscript with
respect to any other published or non-published
material.

Funding: Funding was provided by the Disney
Conservation Fund, the National Science Founda-
tion (EAGER #1548548), Tulane University, and
the United States Fish and Wildlife Service (NMB-
CA #5605).

Orcid:

KN @ https://orcid.org/0000-0002-1164-6822
JK @ https://orcid.org/0000-0001-8201-9992
DT @ https://orcid.org/0000-0002-5344-6175

REFERENCES

CITES. (2022). CITES Trade Database (version
2022.1). https://trade.cites.org/

Cornejo, X., Iglesias, J., & Chinchero, M. A.
(2013). Bosque siempreverde montano bajo
de Cordillera Costera del Choco. In MAE
(Ed.), Sistema de clasificacion de ecosiste-
mas del Ecuador continental (pp. 49-50).
Subsecretaria de Patrimonio Natural, Minis-
terio del Ambiente del Ecuador.

Dodson, H. C., & Gentry, A. H. (1991). Bi-
ological extinction in Western Ecuador.
Annals of the Missouri Botanical Garden,
78(2), 273-295. https://doi.org/https://doi.
org/10.2307/2399563

Eisenberg, J. F., & Redford, K. H. (1999).
Mammals of the Neotropics. Volume 3. The
Central Neotropics: Ecuador, Peru, Bolivia,
Brazil. The University of Chicago Press.

Emmons, L. H., & Feer, F. (1997). Neotropical
rainforest mammals: a field guide (2nd ed.).
The University of Chicago Press.

Escobar-Lasso, S., & Gil-Fernandez, M. (2014).
The highest elevation record of Mustela fre-
nata (Carnivora: Mustelidae) and distribu-
tion in Caldas department, Andean region
of Colombia. Mammalogy Notes, 1(2), 7-9.
https://doi.org/10.47603/manovol1n2.7-9

GBIF. (2023). GBIF occurrence download.
Global Biodiversity Information Facility.
https://www.gbif.org/

Gehring, T. M., & Swihart, R. K. (2004). Home
rangeandmovementsoflong-tailedweaselsin

Narasimhan et al.: First record of Neogale frenata in the Chocé 85

a landscape fragmented by agriculture. Jour-
nal of Mammalogy, 85(1), 79-86. https://doi.
org/10.1644/1545-1542(2004)085<0079:H-
RAMOL>2.0.CO;2

Hackett IV, H. M. (2008). Occupancy modeling of
forest carnivores in Missouri[Semantic Schol-
ar]. https://doi.org/10.32469/10355/5544

Hall, E. R. (1951). American weasels. Universi-
ty of Kansas Publication, Museum of Natu-
ral History, 4, 1-46.

Harding, L. E., & Dragoo, J. W. (2012). Out of
the tropics: A phylogeographic history of the
long-tailed weasel, Mustela frenata. Journal
of Mammalogy, 93(4), 1178-1194. https://
doi.org/10.1644/11-MAMM-A-280.1

Helgen, K., & Reid, F. A. (2016). Mustela fre-
nata. The IUCN Red List of Threatened Spe-
cies 2016. https://dx.doi.org/10.2305/IUCN.
UK.2016-1.RLTS.T41654A45213820.en

Hijmans, R. J., Cameron, S. E., Parra, J. L.,
Jones, P. G., & Jarvis, A. (2005). Very high
resolution interpolated climate surfaces for
global land areas. International Journal of
Climatology, 25(15), 1965-1978. https://
doi.org/10.1002/joc.1276

Hodge, A. M. C., & Arbogast, B. S. (2016).
Carnivore diversity at a montane rainforest
site in Ecuador’s Gran Sumaco Biosphere
Reserve. Oryx, 50(3), 474—479. https://doi.
org/10.1017/S0030605315000101

iNaturalist. (2023). iNaturalist. https://www.
inaturalist.org/

Jiménez, C. F., Quintana, H., Pacheco, V., Melton,
D., Torrealva, J., & Tello, G. (2010). Camera
trap survey of medium and large mammals
in a montane rainforest of northern Peru. Re-
vista Peruana de Biologia, 17(2), 191-196.
https://doi.org/10.15381/rpb.v17i2.27

King, C. M. (1990). The natural history of wea-
sels and stoats. Christopher Helm and Com-
stock Publishing Associates, Cornell Uni-
versity Press.

Lariviére, S., & Jennings, A. P. (2009). Family
Mustelidae (weasels and relatives). In D. E.
Wilson & R. A. Mittermeier (Eds.), Hand-
book of the mammals of the world. Volume
1: Carnivores (pp. 564—656). Lynx Edicions.

MAE. (2013). Sistema de clasificacion de los
ecosistemas del Ecuador continental. Sub-


https://orcid.org/0000-0002-1164-6822
https://orcid.org/0000-0001-8201-9992
https://orcid.org/0000-0002-5344-6175
 https://trade.cites.org/
https://doi.org/https://doi.org/10.2307/2399563
https://doi.org/https://doi.org/10.2307/2399563
https://doi.org/10.47603/manovol1n2.7-9
https://www.gbif.org/
https://doi.org/10.1644/1545-1542(2004)085<0079:HRAMOL>2.0.CO;2
https://doi.org/10.1644/1545-1542(2004)085<0079:HRAMOL>2.0.CO;2
https://doi.org/10.1644/1545-1542(2004)085<0079:HRAMOL>2.0.CO;2
https://doi.org/10.32469/10355/5544
https://doi.org/10.1644/11-MAMM-A-280.1
https://doi.org/10.1644/11-MAMM-A-280.1
https://dx.doi.org/10.2305/IUCN.UK.2016-1.RLTS.T41654A45213820.en
https://dx.doi.org/10.2305/IUCN.UK.2016-1.RLTS.T41654A45213820.en
https://doi.org/10.1002/joc.1276 
https://doi.org/10.1002/joc.1276 
https://doi.org/10.1017/S0030605315000101
https://doi.org/10.1017/S0030605315000101
https://www.inaturalist.org/ 
https://www.inaturalist.org/ 
https://doi.org/10.15381/rpb.v17i2.27

86 Mammalia sequatorialis

secretaria de Patrimonio Natural, Ministerio
del Ambiente del Ecuador.

MAE. (2021). Mapa interactivo ambiental.
Areas protegidas. Ministerio del Ambiente
del Ecuador. http://mapainteractivo.ambiente.
gob.ec/portal/

Myers, N., Mittermeier, R. A., Mittermeier, C.
G., da Fonseca, G. A. B., & Kent, J. (2000).
Biodiversity hotspots for conservation pri-
orities. Nature, 403, 853—858. https://doi.
org/10.1038/35002501

Navarro, J. F., Gonzalez, A., Hincapi¢ P., S.,
& Silva, L. M. (2005). Catalogo de los
mamiferos del oriente antioquerio (estado y
conservacion). Divegraficas.

O’Connell, A. F., Talancy, N. W., Bailey, L.
L., Sauer, J. R, Cook, R., & Gilbert, A. T.
(2006). Estimating site occupancy and de-
tection probability parameters for meso- and
large mammals in a coastal ecosystem. 7he
Journal of Wildlife Management, 70(6),
1625-1633. https://doi.org/10.2193/0022-5
41X(2006)70[1625:ESOADP]2.0.CO;2

Palacios, R. D., Mufioz-Londofio, A. A., &
Mantilla-Meluk, H. (2014). Primeros regis-
tros de la comadreja de cola larga Mustela
frenata (Carnivora: Mustelidae) para el de-
partamento del Quindio, Andes Centrales de
Colombia. Revista Biodiversidad Neotropi-
cal, 4(2), 170. https://doi.org/10.18636/bio-
neotropical.v4i2.202

Parker I1I, T. A., & Carr, L. (1992). Status of for-
est remnants in the Cordillera de la Costa
and adjacent areas of Southwestern Ecua-
dor. In RAP Working Papers 2. Conserva-
tion International.

Rodriguez-Mahecha, J. V., Salaman, P., Jor-
gensen, P., Consiglio, T., Sudrez, L., Ar-
jona, F., & Bensted-Smith, R. (2004).
Tumbes-Chocd-Magdalena. In R. A. Mit-
termeier, P. Robles Gil, M. Hoffmann,
J. Pilgrim, T. Brooks, C. Mittermeier
Goettsch, J. F. Lamoreux, & G. A. B. da
Fonseca (Eds.), Hotspots revisited: Earth’s
biologically richest and most. CEMEX S.
A., Agrupacién Sierra Madre and Conser-
vacion Internacional.

Sheffield, R., & Thomas, H. H. (1997). Muste-
la frenata. Mammalian Species, 570, 1-9.
https://doi.org/10.1644/0.570.1

No. 5

Solari, S., Muifioz-Saba, Y., Rodriguez-Mahe-
cha, J. V., Defler, T. R., Ramirez-Chaves,
H. E., & Tryjillo, F. (2013). Riqueza, en-
demismo y conservacion de los mamiferos
de Colombia. Mastozoologia Neotropical,
20(2), 301-365. https://mn.sarem.org.ar/
article/riqueza-endemismo-y-conserva-
cion-de-los-mamiferos-de-colombia/

Tirira, D. G. (1999). Mamiferos del Ecuador.
Museo de Zoologia, Pontificia Universidad
Catdlica del Ecuador and Simbioe. Publi-
cacion Especial sobre los mamiferos del
Ecuador 2.

Tirira, D. G. (2007). Guia de campo de los
mamiferos del Ecuador (1st ed.). Ediciones
Murciélago Blanco. Publicacion Especial
sobre los mamiferos del Ecuador 6.

Tirira, D. G. (2008). Mamiferos de los bosques
humedos del noroccidente de Ecuador.
Ediciones Murci¢lago Blanco y Proyecto
PRIMENET. Publicacién Especial sobre los
mamiferos del Ecuador 7.

Tirira, D. G. (2012). Diagnostico de las especies
de mamiferos CITES en el Ecuador. [Mas-
ter's thesis, Universidad Internacional de
Andalucia.

Tirira, D. G. (2017). 4 field guide to the mam-
mals of Ecuador (2nd. ed.) Asociacion Ec-
uatoriana de Mastozoologia, Editorial Mur-
ci¢lago Blanco. Publicaciéon Especial sobre
los mamiferos del Ecuador 10.

Tirira, D. G. (2021). Lista Roja de los mamiferos
del Ecuador. In Libro Rojo de los mamiferos
del Ecuador (3rd ed.). Asociacion Ecu-
atoriana de Mastozoologia, Fundacioén
Mamiferos y Conservacion, PUCE, and
Ministerio del Ambiente, Agua y Transicién
Ecolodgica del Ecuador. Publicacion Especial
sobre los mamiferos del Ecuador 13. https://
bioweb.bio/faunaweb/mamiferoslibrorojo/
paginas/especies

Tirira, D. G. (2022). Red Noctilio, unpublished
database on mammals of Ecuador. Grupo
Murciélago Blanco.

Tirira, D. G., & Azurduy Hogstrom, C. (2011).
Mamiferos ecuatorianos en museos de his-
toria natural y colecciones cientificas: 3. El
Museo de Historia Natural de Gotemburgo
(Suecia). Boletin Técnico 10, Serie Zoologi-
ca, 7, 14-46. https://journal.espe.edu.ec/ojs/


http://mapainteractivo.ambiente.gob.ec/portal/
http://mapainteractivo.ambiente.gob.ec/portal/
https://doi.org/10.1038/35002501
https://doi.org/10.1038/35002501
https://doi.org/10.2193/0022-541X(2006)70[1625:ESOADP]2.0.CO;2
https://doi.org/10.2193/0022-541X(2006)70[1625:ESOADP]2.0.CO;2
https://doi.org/10.18636/bioneotropical.v4i2.202
https://doi.org/10.18636/bioneotropical.v4i2.202
https://doi.org/10.1644/0.570.1
https://mn.sarem.org.ar/article/riqueza-endemismo-y-conservacion-de-los-mamiferos-de-colombia/
https://mn.sarem.org.ar/article/riqueza-endemismo-y-conservacion-de-los-mamiferos-de-colombia/
https://mn.sarem.org.ar/article/riqueza-endemismo-y-conservacion-de-los-mamiferos-de-colombia/
https://bioweb.bio/faunaweb/mamiferoslibrorojo/paginas/especies
https://bioweb.bio/faunaweb/mamiferoslibrorojo/paginas/especies
https://bioweb.bio/faunaweb/mamiferoslibrorojo/paginas/especies
https://journal.espe.edu.ec/ojs/index.php/revista-serie-zoologica/article/view/1445/1029

2023

index.php/revista-serie-zoologica/article/

view/1445/1029

Tirira, D. G., Brito, J., Burneo, S. F., Carrera, J. P,
& Comision de Diversidad de la AEM. (2022).
Mamiferos del Ecuador: lista oficial actualiza-
da de especies / Mammals of Ecuador: official
updated species checklist. Version 2022.1.
Asociacion Ecuatoriana de Mastozoologia.
http://aem.mamiferosdelecuador.com

Narasimhan et al.: First record of Neogale frenata in the Chocé

87

WebMD Editorial Contributors. (2023). Getting

a pet weasel. https://pets.webmd.com/get-

APPENDIX 1
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tered activity patterns and reduced abun-
dance of native mammals in sites with feral
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Mammal species captured with camera traps at Bilsa Biological Station, Ecuador

Scientific name Common name Sightings Percentage
Undetermined Rodents 1385 249
Dasypus novemcinctus Nine-banded Armadillo 1028 18.5
Syntheosciurus granatensis ~ Red-tailed Squirrel 675 12.2
Nasua nasua South American Coati 458 8.2
Cuniculus paca Lowland Paca 416 7.5
Dasyprocta punctata Central American Agouti 260 4.7
Dicotyles tajacu Collared Peccary 136 2.4
Proechimys semispinosus Tomes' Spiny Rat 136 2.4
Didelphis marsupialis Common Opossum 100 1.8
Potos flavus Kinkajou 84 1.5
Metachirus myosuros Temminck’s Brown Four-eyed Opossum 82 1.5
Tamandua mexicana Northern Tamandua 19 0.3
Leopardus wiedii Margay 11 0.2
Eira barbara Tayra 7 0.1
Leopardus pardalis Ocelot 6 0.1
Mazama gualea Gualea Red Brocket 5 0.1
Herpailurus yagouaroundi Jaguarundi 3 0.1
Canis familiaris Domesticated Dog 1 0.0
Procyon cancrivorus Crab-eating Raccoon 1 0.0
Galictis vittata Greater Grison 1 0.0
Neogale frenata Long-tailed Weasel 1 0.0
Undetermined Bat 1 0.0
Other records Birds, reptiles, and others undetermined 737 13.3

Total records 5553 100.0
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