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Abstract: We lack many quantitative data on the current
distributions of several bear species, and hypotheses about
the mechanisms underlying those distributions. We raise
this point by discussing visual detections of Andean bears
(Tremarctos ornatus) in sampling from 14 September 2016
to 24 August 2017 in the Haramba Queros Wachiperi
Ecological Reserve Conservation Concession in southeast-
ern Peru, at 811-920 m above sea level, lower in elevation
than >90% of known locations for this species on the east-
em slope of the Peruvian Andes.

Resumo: No tenemos muchos datos cuantitativos sobre
las distribuciones actuales de varias especies de 0sos, ni
hipétesis sobre los mecanismos detras de esas distribu-
ciones. Ilustramos esto discutiendo unos registros visuales
del oso andino (Tremarctos ornatus) durante foto trampeo
del 14 septiembre 2016 al 24 agosto 2017 dentro de la
Concesion para la Conservacion Reserva Ecoldgica
Haramba Queros Wachiperi, de elevaciones de 820-920
msnm, mas bajos que 90% de los lugares conocidos para
la especie en las laderas orientales de los Andes peruanos.
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The Tropical Andes of southeastern Peru are a biodi-
versity hotspot and a conservation priority (Myers et al.
2000). Conservation efforts there began with the crea-
tion of Manu National Park across an elevational gradi-
ent of vegetation communities from alpine grasslands
>4,000 meters above sea level (masl) descending
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through cloud forest to tropical rainforests (Palma et al.
2003, SERNANP 2014). Species inventories there and
elsewhere are important for comparisons between sites
and for updating species’ distribution maps (e.g., Tobler
et al. 2008), and to generate and test mechanistic hypoth-
eses for those distributions (e.g., Rehm and Feeley 2015,
Rojas-VeraPinto et al. 2022). Those distributions and
hypotheses are crucial to understand species’ ecology
and support conservation (Kearney 2006, Anderson
et al. 2016, Sargent et al. 2022). However, although
some mammal inventories have been completed at lower
elevation not far from Manu National Park (e.g., Tobler
et al. 2018), information on medium- and large-sized
mammals is still lacking from higher elevations; where
sampling has occurred on the eastern slope of the Andes,
it has produced new knowledge about species’ distribu-
tions (e.g., Pillco Huarcaya et al. 2019).

We used camera traps to assess the presence of the
Andean bear (Tremarctos ornatus), and other medium-
and large-sized mammals and birds, in an intact forest
between 2 major protected areas in southeastern Peru, to
contribute to effective conservation planning and to lay
a foundation for future research. For comparison with
our data, we use data from relevant open-access data-
bases to evaluate the relative frequency of low-elevation
detections of Andean bears, then use them as catalysts to
think about the limits to this species’ distribution.

Study area

The Haramba Queros Wachiperi Ecological Reserve
Conservation Concession (—13°5’60"N, —71°20'60"W)
in southeastern Peru (Paucartambo Province, Cusco)
covers 69.76 km? from 740 to 2,320 masl, between 2
large, protected areas, close to the town of Pilcopata
(population ~4,400; P. Luna, Amazon Conservation and
Conservacion Amazonica, personal communication,
2024; Fig. 1). The concession was created in 2008 to
replace logging with more sustainable activities related
to conservation and tourism and it is managed by the
native Haramba Queros Wachiperi community. The ter-
rain is mountainous, with ridges and valleys across 3
vegetation communities: premontane rain forest, lower
montane moist forest, and cloud forest (Fig. 1; ACCA
and Comunidad Nativa de Queros 2008). The conces-
sion contains a mineral lick (collpa, 744 masl), which
provides minerals to a range of animals (Bravo et al.
2008). Average annual rainfall in the concession is
approximately 3,103 mm with an annual relative humid-
ity of 87%; November—March are the rainiest months.
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Study area where we conducted camera-trap detections of Andean bear (Tremarctos ornatus) from 14

September 2016 to 24 August 2017 within the Haramba Queros Wachiperi Ecological Reserve Conservation
Concession (69.76 km?) in southeastern Peru, relative to legally protected areas (e.g., Manu National Park and
Amarakaeri Communal Reserve), the town of Pilcopata (population ~4,400), and the known distribution of the
Andean bear (shown in black in the inset; Vélez-Liendo and Garcia-Rangel 2017).

Mean annual temperatures range from about 18°C to
29°C, with temperatures sometimes reaching between
6°C and 9°C in the coldest season, May—August.

Methods

From September to November 2016 we explored as
much of the study area as possible, given the topogra-
phy and dense forest conditions. With no preset spatial
pattern, we installed unbaited single camera traps
(Bushnell 14MP Trophy Cam HD Aggressor Low-
glow, Bushnell Corporation, Overland Park, Kansas,
USA; and Reconyx Hyperfire HC550, Reconyx, Inc.,
Holmen, Wisconsin, USA) at the mineral lick and at 13
other locations along wildlife trails or at signs of
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medium- and large-sized mammals, across 10.3 km?>
(14.8% of the concession; Fig. 1). We placed most
cameras in primary premontane rain forest near the
Chico Blanco River and its tributaries; one was placed
in lower montane moist forest. We treated each camera
as an independent sampling location. We determined
precise positioning of cameras by the presence of trees
suitable for support. We cut vegetation in each camera’s
field of view to reduce false triggers. We set cameras
between 0.2 and 0.5 m from the ground with a horizontal
field-of-view in a north—south orientation to avoid the
confounding effects of sunlight. We programmed cameras
to operate continuously, with high sensor sensitivity, tak-
ing 3 photographs, 1 second apart, per trigger. We also
programmed cameras to take photographs at 0000 hours
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and 1200 hours, to help estimate the timing of any camera
failures. Cameras operated for variable time periods from
14 September 2016 to 24 August 2017, at elevations from
744 to 1,293 masl.

We managed photographs and associated metadata
with CameraBase 1.7 (Tobler 2015). We defined inde-
pendent records as those that were recorded >60 min-
utes after the previous image of the same species. We
attempted to identify all terrestrial mammals, and birds
of the Families Columbidae, Cracidae, Odontophori-
dae, and Tinamidae. After observing records of =1
Andean bear at a low elevation (<<1,000 masl), we
sought reference data on the elevation of the Andean
bear’s distribution because elevation has often been
found to be correlated with the occurrence of Andean
bears (Peyton 1999, Vélez-Liendo et al. 2013, Wallace
et al. 2014, Morrell et al. 2021, Rojas-VeraPinto et al.
2022), but not always (e.g., Aurich-Rodriguez et al.
2022). To obtain reference data for the elevations of
Andean bears detected on the eastern slopes of the
Andes in Peru and Bolivia, we extracted data from 2
open access databases (Falconi et al. 2020a, b; Antunes
et al. 2022a, b). Elevation changes rapidly across short
distances in the Andes, so we included data from the
Global Biodiversity Information Facility database
(GBIF; https://fwww.gbif.org) that had a spatial uncer-
tainty of <5 km, in Peruvian political provinces lying
at least partly on the eastern slope of the Andes (Ama-
zonas, Cajamarca, Cusco, Huanuco, Junin, Loreto,
Madre de Dios, Pasco, Puno, San Martin, and Ucuyali).
We then estimated location elevations using a digital
elevation model of 24 m in ArcGIS Pro (ESRI Inc.,
Redlands, California, USA).

Results

In 2,330 camera-days, we recorded 2,434 indepen-
dent records of wildlife: 28 species or morphotypes of
mammals (16 Families, 8 Orders) and 13 species or
morphotypes of birds (4 Families, 3 Orders). We were
unable to identify to species some small mammals and
birds. We detected large, presumably adult, Andean
bears on 3 occasions, at 3 different sampling locations
(Fig. 2): 1240 hours on 27 March 2017 at 811 masl,
0623 hours on 3 June 2017 at 920 masl, and 0756 hours
on 11 July 2017 at 830 masl. The lowest of these 3
records (811 masl) is lower than 90.6% (770 of 850) of
the published records for which we can extract eleva-
tion data (Falconi et al. 2020a, Antunes et al. 2022a).
We cannot determine how many bears were detected
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because the three records did not show the face, which
can be used to identify individual bears (Roth 1964,
Van Horn et al. 2014, Reyes et al. 2017).

Discussion

We detected most of the medium- and large-sized
terrestrial mammals expected in the primary subtropi-
cal rainforest of this region (Solari et al. 2006, Tobler
et al. 2018). The confirmed presence of large species
that require large intact habitat patches (e.g., jaguar
[Panthera oncal), as well as rarer species, (e.g., giant
anteater [Myrmecophaga tridactyla]) demonstrates the
potential value of this area as a stepping stone between
the nearby larger protected areas (Fig. 1). Conservation
of tropical forests outside of strictly protected areas
requires the engagement of local people in developing
approaches with long-term benefits for people and
wildlife (e.g., Berkes 2007, Kirkby et al. 2011). The
presence of charismatic megafauna may benefit the
Queros by attracting further research and ecotourism
(Preston and Fuggle 1987, Higginbottom et al. 2003,
Kriiger 2005), countering the attraction for community
members to seek economic opportunities elsewhere.

The locations at which we detected bears are outside
the current International Union for Conservation of
Nature map for the Andean bear (Fig. 1; Vélez-Liendo
and Garcia-Rangel 2017). These locations, like those in
other recent reports (e.g., Falconi et al. 2020a, b;
Antunes et al. 2022a, b), contribute to the knowledge
of where these bears occur. However, the scarcity of
bears in our data set, among more numerous detections
of other species, suggest that there is not a resident pop-
ulation of bears within our study area; this is in agree-
ment with Figueroa (2012), who worked nearby.
Instead, we may have detected one or more dispersers,
perhaps descending from higher elevation or moving
between larger protected areas. The dispersal abilities
of Andean bears are unknown because the dispersal
distance of only one Andean bear has ever been tracked
(15 km), opportunistically (Rechberger et al. 2001).
Alternatively, we could have detected =1 Andean
bears whose home ranges lay mostly at higher eleva-
tions. The longest daily movement of an Andean bear
noted to date was >6 km, crossing 2,000 m in elevation
(Paisley 2001), and home-range estimates have been
published for only 10 adults (6M:4F) and 1 subadult
male, spanning 10° latitude, and varying from 7.25 to
189 km? (Paisley 2001, Castellanos 2011, Vela-Vargas
et al. 2021).
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Fig. 2. Sample photos from 3 detections of =1 Andean bear (Tremarctos ornatus) during 2017 in the
Haramba Queros Wachiperi Ecological Reserve Conservation Concession (Cusco, Peru). Each row includes
2 images from the same detection. From top to bottom, detections were located at 811 m above sea level
(masl), 920 masl, and 830 masl.
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Elevation has often been identified as an important
predictor of where Andean bears will be detected
(Peyton 1999, Vélez-Liendo et al. 2013, Wallace et al.
2014, Morrell et al. 2021, Rojas-VeraPinto et al.
2022), with most records from >1,000 masl (Garcia-
Rangel 2012, Caceres-Martinez et al. 2020). Although
Andean bears are sometimes detected at lower eleva-
tions elsewhere in their range (e.g., Vargas and Azur-
duy 2006, Caceres-Martinez et al. 2020), including at
lower elevations at some locations in the northern
edge of their distribution, there apparently are not
populations of Andean bears at low elevations on the
eastern or northern edge of their range, such as in Pan-
ama (Goldstein et al. 2008). Thus, elevation is a gen-
erally useful but imperfect proxy for the abiotic or
biotic factors underlying the common association of
the Andean bear with higher elevations. The current
spatial and seasonal occurrence of Andean bears has
been modelled with some abiotic and anthropogenic
factors (Vélez-Liendo et al. 2013, 2014; Morrell et al.
2021; Aurich-Rodriguez et al. 2022; Rojas-VeraPinto
et al. 2022), but only at a smaller scale, not wide-
spread enough to determine why there are not Andean
bears living permanently in the Amazon.

It seems worthwhile, then, to consider what higher
elevations convey to an Andean bear. Morrell et al.
(2021) suggested that elevation in their relatively low
study area (140-2,600 masl) in northwestern Peru
might reflect a positive association with precipitation
and with food resources. Pillco Huarcaya et al. (2019)
worked in a cooler and wetter area on the eastern
slope, with presumably more food resources for
Andean bears, yet did not detect bears as low as in
Morrell et al. (2021) or as in our data. These studies
are consistent with the pattern noted by Garcia-Rangel
(2012): Andean bears are detected lower on the west
side of the Andes than on the east side of the Andes.
Thus, if elevation serves as a proxy for habitat suit-
ability for Andean bears, temperature or precipitation
alone must not be the determining factors (Figueroa
2012), and the factor(s) for which elevation is a proxy
must work differently on each side of the Andes. Eleva-
tion may serve as a proxy for food availability; however,
our knowledge of Andean bear foraging ecology is pri-
marily based on indirect evidence and uncorrected tallies
of fecal contents (e.g., Figueroa 2013, Gonzales et al.
2016), usually without concurrent data on food availabil-
ity, so we know neither how nor why the foraging ecol-
ogy of Andean bears changes with elevation at a large
scale.
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Elevation might serve as a proxy for the distribution of
the jaguar. Peyton (1999) suggested that jaguars may prey
on bears, noting that the two species overlap only slightly
in Bolivia and Peru. We detected both species at one loca-
tion (839 masl), as did Pillco Huarcaya et al. (2019; 1,418
masl). Figueroa (2012) detected indirect evidence of both
species at low elevations in southeastern Peru (370-635
masl), but we disagree with her that inconsistent co-occur-
rence of the two species means that jaguar presence does
not affect bear presence; it seems biologically unlikely that
there would be a total lack of range overlap between bears
and jaguars. Figueroa (2012) interpreted Peyton’s (1999)
suggestion to mean that bears and jaguars might be com-
petitors. Regardless of whether jaguars might compete
with bears, or kill all female and subadult Andean bears,
dispersing bears would sometimes venture into other-
wise suitable habitat. The larger scale work of Rojas-
VeraPinto et al. (2022) found that almost all bear occur-
rences were at higher elevations (>1,500 masl), above
typical jaguar range; similarly, bears were found at only
0.8% of sampling locations (15/1,908) across the Ama-
zon, while jaguars were found at 54.8% of sampling
locations (1,046/1,908; Antunes et al. 2022a). Large cats
can be effective predators on bears; female Asiatic black
bears (Ursus thibetanus) and cubs are common prey
items for tigers (Panthera tigris) in some populations
and bear remains are commonly found in tiger feces
(Tkachenko 2012, Seryodkin et al. 2018). If jaguar pres-
ence precludes permanent Andean bear presence, and
jaguars respond to climate change by following their
prey upslope, how much less available Andean bear hab-
itat will there be than would be predicted based on the
habitat distribution for Andean bears?

Climate change is a current threat to the Andean bear
(Vélez-Liendo and Garcia-Rangel 2017). However,
although the potential future distributions of Andean biomes
have been modelled (e.g., Tovar et al. 2013), the underlying
mechanisms are not well-defined. This is so on the eastern
slope of the Andes, where climate change is changing the
distribution of tree species in southeastern Peru in com-
plex ways (Feeley et al. 2011, Lutz et al. 2013, Rehm
and Feeley 2015, Fadrique et al. 2018). Analyses of bear
presence and absence, and abiotic and biotic factors, at a
broader spatial scale and with explicitly mechanistic
thinking, are needed to extrapolate the future distribution
of this bear (e.g., Kearney 2006, Sargent et al. 2022).

Acknowledgments
This work would not have been possible without the
support of the Queros Wachiperi, especially Sefiores E.



6 SHORT COMMUNICATION

Chuquihuanca Mamani and W. Quertehuari Dariquebe
for logistics; and J. Huaman Follano, A. (Pato) Feliciano
Miranda Zoto, and A. Cuellar Vega for incredible efforts
in the field. We thank the other hard-working members
of the field team: L.V. Auccacusi-Choque, A.A. Pinedo
Malpartida, P.E. Santos Andrade, R.F. Aubert Carrefio,
R. Vivanco, F. Martin Guizado, and J. Santos La Torre.
J.P. Montagne assisted with estimation of elevations of
points in Falconi et al. (2020a) and M.W. Tobler
suggested ways to improve this work. The staff of
Amazon Conservation and Conservaciéon Amazénica —
ACCA provided immense support for this project, which
was approved by Servicio Nacional Forestal y de Fauna
Silvestre (SERFOR) in Resolucion de Direccion General
N°260-2016-SERFOR/Direccion General de Gestion
Sostenible del Patrimonio Forestal y de Fauna Silvestre
(DGGSPFES). The use of animals in this research was
approved by the San Diego Zoo Wildlife Alliance
Institutional Animal Care and Use Committee (IACUC)
as an addendum to #13-020. F. Vickowski gratefully
acknowledges financial support for this research by the
Fulbright U.S. Student Program, which is sponsored by
the U.S. Department of State and the Peru Fulbright
Commission. Its contents are solely the responsibility of
the author and do not necessarily represent the official
views of the Fulbright Program, the Government of the
United States, or the Peru Fulbright Commission. We
thank 2 anonymous reviewers and the Associate Editor
for their efforts to improve this manuscript.

Literature cited

ANDERSON, T.M., S. WHITE, B. DAVIS, R. ERHARDT, M.
PALMER, A. SWANSON, M. KOSMALA, AND C. PACKER.
2016. Spatial distributions of African savannah herbivores:
Species associations and habitat occupancy in a landscape
context. Philosophical Transactions of the Royal Society —
Series B 371:20150314.

ANTUNES, A.C., A. MONTANARIN, D.M. GRABIN, E.C. DOS
SANTOS MONTEIRO, F. FERREIRA DE PINHO, G. COSTA
ALVARENGA, J. AHUMADA, R.B. WALLACE, E. ESTERCI
RAMALHO, A.P. ASHTON BARNETT, A. BAGER, A.M.
CosTA LoPES, A. KEUROGHLIAN, A. GIROUX, A.M.
HERRERA, A.P. DE ALMEIDA CORREA, A. YOKO MEIGA, A.
T. DE ALMEIDA JACOMO, A. DE BARROS BARBAN, A.
ANTUNES, A.G. DE ALMEIDA COELHO, A. RESTEL CAMILO,
A. VALLE NUNES, A.C. DOS SANTOS MAROCLO GOMES, A.
C. DA SILVA ZANZINI, A. BEZERRA CASTRO, A.L. JEAN
DESBIEZ, A. FIGUEIREDO, B. DE THOISY, B. GAUZENS, B.
TOLENTINO OLIVEIRA, C.A. de LiMA, C.A. PERES, C.C.
DURIGAN, C.R. BROCARDO, C. ALVES DA Rosa, C.
ZARATE-CASTANEDA, C.M. MONTEZA-MORENO, C.
CARNICER, C. TRAPE TRINCA, D.J. POLLI, D. DA SILVA
FErRrAZ, D.F. LANE, D. GOMES DA RocHA, D.C.
BARCELOS, D. Auz, D.C. PINHEIRO ROSA, D.A. SILvA, D.
V. SILVERIO, D.P. EATON, E. NAKANO-OLIVEIRA, E.

Downloaded From: https://complete.bioone.org/journals/Ursus on 10 Apr 2025
Terms of Use: https://complete.bioone.org/terms-of-use

VENTICINQUE, E. CARVALHO, JR., E. NEVES MENDONCA,
E. MONTEIRO VIEIRA, E. ISASI-CATALA, E. FISCHER, E.P.
CASTRO, E. GOMES OLIVEIRA, F. RODRIGUES DE MELO, F.
DE LIMA MuUNIz, F. ROHE, F. BEGGIATO BACCARO, F.
MICHALSKI, F. P0zzAN PAM, F. SANTOS, F. ANAGUANO,
F.B. LoPES PALMEIRA, F. DA SILVA REIS, F.H.
AGUIAR-SILVA, G. de AVILA BATISTA, G. ZAPATA-RIOS,
G. FORERO-MEDINA, G. DE SOuUzZA FERREIRA NETO, G.
BASTOS ALVES, G. AYALA, G.H. PRADO PEDERSOLI, H.
R. El Bizri, H. ALVES DO PRADO, H. BORGHEZAN
MOZERLE, H.CM. CosTA, I. JUNQUEIRA LiMA, J.
PALACIOS, J. DE RESENDE AssiS, J.P. BOuUBLI, J.P.
METZGER, J.V. TEIXEIRA, J.M. DELIBERATOR MIRANDA, J.
POLISAR, J. SALVADOR, K. BORGES-ALMEIDA, K. DIDIER,
K.D. DE LIMA PEREIRA, K. TORRALVO, K. GAJAPERSAD, L.
SILVEIRA, L.U. MAIOLI, L. MARACAHIPES-SANTOS, L.
VALENZUELA, L. BENAVALLI, L. FLETCHER, L. NAVARRO
PaoLuccl, L. PEREIRA ZANZINI, L. ZAGO DA SILVA, L.C.
RIBEIRO RODRIGUES, M. BENCHIMOL, M. ALVARES
OLIVEIRA, M. LIMA, M. BASTO DA SILVA, M.A. DOS
SANTOS JUNIOR, M. VISCARRA, M. COHN-HAFT, M.IL
ABRAHAMS, M. AUGUTO BENEDETTI, M. MARMONTEL, M.
R. HIRT, N. MUNDIM TORRES, O. FERREIRA CRUZ, JR., P.
ALVAREZ-LOAYZA, P. JANSEN, P. RIBEIRO PRIST, P.
MONTEIRO BRANDO, P. BERNARDES PERONICO, R. DO
NASCIMENTO LEITE, R. MAGALHAES RABELO, R.
SOLLMANN, R. BELTRAO-MENDES, R.A. FOSCARINI
FERREIRA, R. COUTINHO, R. DA COSTA OLIVEIRA, R. ILHA,
R.R. HILARIO, R. ARAUJO PRUDENTE PIRES, R. SAMPAIO, R.
DA SILVA MOREIRA, R. BOTERO-ARIAS, R. VASQUEZ
MARTINEZ, R. AFFONSO DE ALBUQUERQUE NOBREGA, R.
FERREIRA FADINI, R.G. MORATO, R. LEAL CARNEIRO, R.P.
SANTOS ALMEIDA, R. MARCHETTI RAMOS, R. SCHAUB, R.
DORNAS, R. CUEVA, S. ROLIM, S. LAURINDO, S. ESPINOSA,
T. NOGUEIRA FERNANDES, T.M. SANAIOTTI, T.H. GOMIDE
ALviM, T. TEIXEIRA DORNAS, T.E. NORIEGA PINA, V.L.
CAETANO ANDRADE, W.T. VIEIRA SANTIAGO, W.E.
MAGNUSSON, Z. CAMPOS, AND M.C. RIBEIRO. 2022a. Data
from: AMAZONIA CAMTRAP: A dataset of mammal,
bird, and reptile species recorded with camera traps in the
Amazon forest. Ecology 103(9):e3738. https://esajournals.
onlinelibrary.wiley.com/action/downloadSupplement?
doi=10.1002%2Fecy.3738&file=ecy3738-sup-0001-Data_
Sl.zip
, ET AL. 2022b. AMAZONIA CAMTRAP: A dataset of
mammal, bird, and reptile species recorded with camera
traps in the Amazon forest. Ecology 103(9):e3738. https://
esajournals.onlinelibrary.wiley.com/action/downloadSupp
lement?doi=10.1002%2Fecy.3738&file=ecy3738-sup-
0001-Data_S1.zip
ASOCIACION PARA LA CONSERVACION DE LA CUENCA
AMAZONICA — [ACCA] Y COMUNIDAD NATIVA DE QUEROS.
2008. Plan de manejo de la concesion para conservacion
“Reserva Ecologica Haramba Queros Wachiperi”. [In
Spanish.]

Ursus 35:article e19 (2024)


https://esajournals.onlinelibrary.wiley.com/action/downloadSupplement?doi=10.1002%2Fecy.3738&file=ecy3738-sup-0001-Data_S1.zip
https://esajournals.onlinelibrary.wiley.com/action/downloadSupplement?doi=10.1002%2Fecy.3738&file=ecy3738-sup-0001-Data_S1.zip
https://esajournals.onlinelibrary.wiley.com/action/downloadSupplement?doi=10.1002%2Fecy.3738&file=ecy3738-sup-0001-Data_S1.zip
https://esajournals.onlinelibrary.wiley.com/action/downloadSupplement?doi=10.1002%2Fecy.3738&file=ecy3738-sup-0001-Data_S1.zip
https://esajournals.onlinelibrary.wiley.com/action/downloadSupplement?doi=10.1002%2Fecy.3738&file=ecy3738-sup-0001-Data_S1.zip
https://esajournals.onlinelibrary.wiley.com/action/downloadSupplement?doi=10.1002%2Fecy.3738&file=ecy3738-sup-0001-Data_S1.zip
https://esajournals.onlinelibrary.wiley.com/action/downloadSupplement?doi=10.1002%2Fecy.3738&file=ecy3738-sup-0001-Data_S1.zip
https://esajournals.onlinelibrary.wiley.com/action/downloadSupplement?doi=10.1002%2Fecy.3738&file=ecy3738-sup-0001-Data_S1.zip

SHORT COMMUNICATION 7

AURICH-RODRIGUEZ, F., R.P. PIANA, R.D. APPLETON, AND
A.C. BURTON. 2022. Threatened Andean bears are nega-
tively affected by human disturbance and free-ranging cat-
tle in a protected area in northwest Peru. Mammalian
Biology 102:177-187.

BERKES, F. 2007. Community-based conservation in a global-
ized world. PNAS 104:15188-15193.

BRAVO, A., K. HARMS, R. STEVENS, AND L. EMMONS. 2008.
Collpas: Activity hotspots for frugivorous bats (Phyllosto-
midae) in the Peruvian Amazon. Biotropica 40:203-210.

CACERES-MARTINEZ, C.H., C.Y. RIVERA-TORRES, H.A.
LOPEZ-ORJUELA, J.G. ZAMORA-ABREGO, AND J.F.
GONZALEZ-MAYA. 2020. Viviendo en los Andes: Registros
notables de la distribucion altitudinal del oso andino Trem-
arctos ornatus (Ursidae) en Boyaca, Colombia. Arxius de
Miscellania Zoologica 18:161-171. [In Spanish.]

CASTELLANOS, A. 2011. Andean bear home ranges in the
Intag region, Ecuador. Ursus 22:65-73. https://www.jstor.
org/stable/41304055

FADRIQUE, B., S. BAEZ, A. DUQUE, A. MALIZIA, C. BLUNDO,
J. CARILLA, O. OSINAGA-ACOSTA, L. MALIZIA, M.
SILMAN, W. FARFAN-Ri0s, Y. MaLHI, K.R. YOuNG, C.F.
CUESTA, J. HOMEIER, M. PERALVO, E. PINTO, O. JADAN,
N. AGUIRRE, Z. AGUIRRE, AND K.J. FEELEY. 2018. Wide-
spread but heterogeneous responses of Andean forests to
climate change. Nature 564:207-212.

FALCONI, N., T.K. FULLER, S. DESTEFANO, AND J.F. ORGAN.
2020a. Data from: An open access occurrence database for
Andean bears in Peru. Global Biodiversity Information
Facility. https://www.gbif.org/species/2433401

3 . , AND . 2020b. An open
access occurrence database for Andean bears in Peru.
Ursus 31: el1. https://www.jstor.org/stable/48641454

FEELEY, K.J., M.R. SILMAN, M.B. BUSH, W. FARFAN,
K. Garcia CABRERA, Y. MALHI, P. MEIR, S. SALINAS
REVILLA, M.N. RAURAU QUISIYUPANQUI, AND S.
SAATCHL 2011. Upslope migration of Andean trees. Jour-
nal of Biogeography 38:783-791.

FIGUEROA, J. 2012. Presencia del oso andino Tremarctos
ornatus (Carnivora: Ursidae) en el bosque tropical amazo-
nico del Pert. Acta Zooldogica Mexicana 28:594-606. [In
Spanish. ]

. 2013. Revision de la dieta del oso andino Tremarctos
ornatus (Carnivora: Ursidae) en América del Sur y nuevos
registros para el Perd. Revista Museo Argentino Ciencias
Naturales 15:1-27. [In Spanish.]

GARCIA-RANGEL, S. 2012. Andean bear Tremarctos ornatus nat-
ural history and conservation. Mammal Review 42:85-119.

GOLDSTEIN, 1., V. GUERRERO, AND R. MORENO. 2008. Are
there Andean bears in Panama? Ursus 19:185-189.

GONZALES, F.N., J. NEIRA-LLERENA, G. LLERENA, AND H.
ZEBALLOS. 2016. Pequeos vertebrados en la dieta del oso
andino (Tremarctos ornatus Cuvier, 1825) en el norte del
Perd. Revista Peruana Biologia 23:61-66. [In Spanish.]

Ursus 35:article e19 (2024)

Downloaded From: https://complete.bioone.org/journals/Ursus on 10 Apr 2025
Terms of Use: https://complete.bioone.org/terms-of-use

https://revistasinvestigacion.unmsm.edu.pe/index.php/rpb/
article/view/11834

HIGGINBOTTOM, K., R. GREEN, AND C. NORTHROPE. 2003. A
framework for managing the negative impacts of wildlife
tourism on wildlife. Human Dimensions of Wildlife 8:1-24.

KEARNEY, M. 2006. Habitat, environment and niche: What
are we modelling? Oikos 115:186-191.

KIrRgkBY, C., R. GIUDICE, B. DAY, K. TURNER, B.
SOARES-FILHO, H. OLIVEIRA-RODRIGUES, AND D. YU.
2011. Closing the ecotourism—conservation loop in the
Peruvian Amazon. Environmental Conservation 38:6—17.

KRUGER, O. 2005. The role of ecotourism in conservation:
Panacea or Pandora’s box? Biodiversity & Conservation
14:579-600.

Lutz, D.A., R.L. POWELL, AND M.R. SILMAN. 2013. Four
decades of Andean timberline migration and implications
for biodiversity loss with climate change. PLoS ONE 8:
e74496.

MORRELL, N., R.D. APPLETON, AND P. ARCESE. 2021. Roads,
forest cover, and topography as factors affecting the occur-
rence of large carnivores: The case of the Andean bear
(Tremarctos ornatus). Global Ecology and Conservation
26:e01473.

MYERS, N., R.A. MITTERMEIER, C.G. MITTERMEIER, G.A. DA
FONSECA, AND J. KENT. 2000. Biodiversity hotspots for
conservation priorities. Nature 403:853—858.

PAISLEY, S.L. 2001. Andean bears and people in Apolo-
bamba, Bolivia: Culture, conflict, and conservation. Dis-
sertation, University of Kent, Canterbury, England, UK.

PALMA, L., G. Ruiz, AND W. CHAVEZ. 2003. Plan maestro del
Parque Nacional del Manu. Proyecto aprovechamiento y
manejo sostenible de la Reserva de Biosfera y Parque
Nacional del Manu (Pro-Manu). Servicio Nacional de
Areas Naturales Protegidas por el Estado - SERNANP,
San Isidro, Peru. [In Spanish.] https://sinia.minam.gob.pe/
sites/default/files/sinia/archivos/public/docs/309.pdf

PEYTON, B. 1999. Spectacled bear conservation action plan
(Tremarctos ornatus). Pages 157-164 in C. Servheen, S.
Herrero, and B. Peyton, editors. Bears: Status, survey and
conservation action plan. International Union for Conser-
vation of Nature/Species Survival Commission Bear and
Polar Bear Specialist Group, Gland, Switzerland; and
Cambridge, England, UK.

PiLLcO HUARCAYA, R., C. BEIRNE, S.J. SERRANO ROIJAS,
AND A.W. WHITWORTH. 2019. Camera trapping reveals a
diverse and unique high-elevation mammal community
under threat. Oryx 54:901-908.

PRESTON, G.R., AND R.F. FUGGLE. 1987. Awareness of con-
servation issues among visitors to three South African
nature reserves. Journal of Environmental Education 18:
25-29.

RECHBERGER, J., R.B. WALLACE, AND H. TICONA. 2001. Un
movimiento de larga distancia de un oso andino (Tremarc-
tos ornatus) en el norte del Departamento de La Paz, Boli-
via. Ecologia en Bolivia 36:73-74. [In Spanish.]


https://www.jstor.org/stable/41304055
https://www.jstor.org/stable/41304055
https://www.gbif.org/species/2433401
https://www.jstor.org/stable/48641454
https://revistasinvestigacion.unmsm.edu.pe/index.php/rpb/article/view/11834
https://revistasinvestigacion.unmsm.edu.pe/index.php/rpb/article/view/11834
https://sinia.minam.gob.pe/sites/default/files/sinia/archivos/public/docs/309.pdf
https://sinia.minam.gob.pe/sites/default/files/sinia/archivos/public/docs/309.pdf

8 SHORT COMMUNICATION

REHM, E.M., AND K.J. FEELEY. 2015. The inability of tropical
cloud forest species to invade grasslands above treeline
during climate change: Potential explanations and conse-
quences. Ecography 38:1167-1175.

REYES, A., D. RODRIGUEZ, N. REYES-AMAYA, D.
RODRIGUEZ-CASTRO, H. RESTREPO, AND M. URQUIJO.
2017. Comparative efficiency of photographs and videos
for individual identification of the Andean bear (Tremarctos
ornatus) in camera trapping. Therya 8:83-87.

ROJAS-VERAPINTO, R., C. BAUTISTA, AND N. SELVA. 2022.
Living high and at risk: Predicting Andean bear occur-
rence and conflicts with humans in southeastern Peru.
Global Ecology and Conservation 36:¢02112.

RotH, H.H. 1964. Ein beitrag zur Kenntnis von Tremarctos
ornatus (Cuvier). Zoological Garten 29:107-129. [In
German.]

SARGENT, R., N.J. DEERE, P.J. K. MCGOWAN, N. BUNNEFELD,
AND M. PFEIFER. 2022. Room to roam for African lions
Panthera leo: A review of the key drivers of lion habitat
use and implications for conservation. Mammal Review
52:39-51.

SERVICIO NACIONAL DE AREAS NATURALES PROTEGIDAS POR
EL ESTADO [SERNANP]. 2014. Parque Nacional del
Manu: Plan Maestro 2013-2018.

SERYODKIN, I.V., D.G. MIQUELLE, J.M. GOODRICH, A.V.
KoOSTYRIA, AND Y.K. PETRUNENKO. 2018. Interspecific
relationships between the Amur tiger (Panthera tigris alta-
ica) and brown bear (Ursus arctos) and Asiatic black bears
(Ursus thibetanus). Biology Bulletin of the Russian Acad-
emy of Science 45:853-864.

SOLARI, S., V. PACHECO, V. LUNA, V. P.M. VELAZCO, AND
B.D. PATTERSON. 2006. Mammals of the Manu Biosphere
Reserve. Fieldiana Zoology 110:13-22.

TKACHENKO, K.N. 2012. Specific features of feeding of the
Amur tiger Panthera tigris altaica (Carnivora, Felidae) in
a densely populated locality (with reference to Bol’she-
khekhtsirskii Reserve and its environs). Biology Bulletin
of the Russian Academy of Science 39:279-287.

TOBLER, M.W. 2015. Camera base version 1.7. http://www.
atrium-biodiversity.org/tools/camerabase/. Accessed 28
Aug 2024.

, R.G. ANLEU, S.E. CARRILLO-PERCASTEGUI, G.P.

SANTIZO, J. POLISAR, A.Z. HARTLEY, AND 1. GOLDSTEIN.

2018. Do responsibly managed logging concessions ade-

quately protect jaguars and other large and medium-sized

mammals? Two case studies from Guatemala and Peru.

Biological Conservation 220:245-253.

Downloaded From: https://complete.bioone.org/journals/Ursus on 10 Apr 2025
Terms of Use: https://complete.bioone.org/terms-of-use

, S.E. CARRILLO-PERCASTEGUI, R. LEITE PITMAN, R.
MARES, AND G. POWELL. 2008. An evaluation of camera
traps for inventorying large- and medium-sized terrestrial
rainforest mammals. Animal Conservation 11:169-178.

TOVAR, C., C.A. ARNILLAS, F. CUESTA, AND W. BUYTAERT.
2013. Diverging responses of tropical Andean biomes
under future climate conditions. PloS ONE 8:¢63634.
https://doi.org/10.1371/journal.pone.0063634

VAN HORN, R.C., B. ZUG, C. LACOMBE, X. VELEZ-LIENDO,
AND S. PAISLEY. 2014. Human visual identification of
individual Andean bears. Wildlife Biology 20:291-299.

VARGAS, R.R., AND C. AZURDUY. 2006. Nuevos registros de
distribucion del oso andino (Tremarctos ornatus) en el
departamento de Tarija, el registro mas austral en Bolivia.
Mastazoologia Neotropical 13:137-142. [In Spanish.]

VELA-VARGAS, I.M., J.C. CLAVIIO, O. RAIGOZO, J. ZAMORA,
L.A. BERNAL, AND J.L. KOPROWSKI. 2021. Novel insights
into Andean bear home range in the Chingaza massif,
Colombia. International Bear News 30(1):28-30.

VELEZ-LIENDO, X., F. ADRIAENSEN, AND E. MATTHYSEN.
2014. Landscape assessment of habitat suitability and con-
nectivity for Andean bears in the Bolivian Tropical Andes.
Ursus 25:172-187.

, AND S. GARCIA-RANGEL. 2017. Tremarctos orna-

tus (errata version published in 2018). The IUCN red

list of Threatened species 2017:e.T22066A123792952.
https://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.

T22066A45034047.en

, D. STRUBBE, AND E. MATTHYSEN. 2013. Effects of
variable selection on modelling habitat and potential distri-
bution of the Andean bear in Bolivia. Ursus 24:127-138.

WALLACE, R.B., A. REINAGA, T. SILES, J. BAIKER, I.
GOLDSTEIN, B. Ri0s-UZEDA, R. VAN HORN, R. VARGAS,
X. VELEZ-LIENDO, L. ACOSTA, V. ALBARRACIN, J.
AMANZO, P. DE LA Torrg, E. Domic, M. ENciso, C.
FLORES, A. KUROIWA, R. LEITE-PITMAN, K. NOYCE, S.
PAISLEY, B. PENA, H. PLENGE, R. ROJAS VERA PINTO, T.
TAPIA, AND J. VELA. 2014. Andean bear priority conserva-
tion units in Bolivia & Peru. Wildlife Conservation Soci-
ety, Centro de Biodiversidad y Genética de la Universidad
Mayor de San Simén de Bolivia, Universidad Cayetano
Heredia de Perd, Antwerp University, Belgium.

Received: June 28, 2023
Accepted: July 6, 2024
Associate Editor: C. Costello

Ursus 35:article e19 (2024)


http://www.atrium-biodiversity.org/tools/camerabase/
http://www.atrium-biodiversity.org/tools/camerabase/
https://doi.org/10.1371/journal.pone.0063634
https://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T22066A45034047.en
https://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T22066A45034047.en

