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Abstract

Jaguar, Panthera onca (Linnaeus, 1758), is a paramount predator that contributes to ecosystem balance but rarely
inhabits small conserved areas. We report a new record of a Jaguar in Brasilia National Park that was photographed
while monitoring the Giant Anteater (Myrmecophaga tridactyla Linnaeus, 1758) population using camera traps. This
Jaguar record is critical in documenting the presence of this species in highly human-inhabited and urbanized areas.
Our new record also contributes to the understanding of the current distribution of remaining individuals and confirms
the importance of large-scale protected areas in providing habitat for species, such as jaguars, that have large ranges.
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Introduction

Jaguar, Panthera onca (Linnaeus, 1758), is the larg-
est wild felid in the Americas and the third-largest cat
in the world. This species occurs from the southwestern
United States to northern Argentina (Wilson and Reeder
2005; De la Torre et al. 2017; Quigley et al. 2017). The
current range of the species is estimated at 8.75 million
square kilometers, or approximately 46% of its histori-
cal distribution (Franco et al. 2018). Roughly, half of this
range lies within Brazilian territory. Brazil presents the
most extensive variety of habitats for Jaguar (Astete et
al. 2008). Nowadays, Jaguars are found in all Brazilian
biomes, except for Pampa, where it is extirpated (Morato
et al. 2018). Jaguars are opportunistic carnivores, and the
main prey species are capybara, deer, peccary, sloth, and

crocodile among the more than 85 species recorded in
their diet (Franco et al. 2018). Jaguars are categorized by
the International Union for the Conservation of Nature
as Near Threatened (Quigley et al. 2017), but in Brazil,
the species is categorized as Vulnerable (Desbiez et al.
2013), with estimates of population decline at a rate of
approximately 30% in less than 30 years due to habitat
loss and hunting. Currently, studies estimate Brazil’s
mean Jaguar population size at 10,000—-87,000 individu-
als (Sollmann et al. 2008; Jedrzejewski et al. 2018; Mor-
ato et al. 2018).

The replacement of natural areas by urbanization,
croplands, and grazing lands promotes the reduction of
the current range of the species (Moraes Jr. 2012; Zanin
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etal. 2015; Thompson et al. 2021). In Brazil, devegetation
has intensely affected the Cerrado, a Brazilian savanna-
like biome (Strassburg et al. 2017; Hofmann et al. 2021),
because regardless of the spatial arrangement of habi-
tat fragments, landscape connectivity is lost when the
remaining natural habitat falls below a certain threshold
(Grande et al. 2020). Thus, because top predators such as
large felids are vulnerable to habitat loss and fragmen-
tation, Jaguars in Cerrado seek extensive areas with an
abundance of large prey within their range (Ripple et al.
2014). Factors such as high mortality and isolation of the
populations threaten the long-term survival of the spe-
cies (McManus et al. 2015; Oliveira et al. 2021), as Jag-
uars use as refuges small natural fragments surrounded
by a human landscape (Roques et al. 2015; Finnegan et
al. 2020). Thus, the federally protected areas play a cru-
cial role in conserving the species by supplying suitable
conditions for its maintenance, such as food resources,
protection, and shelter (Woodroffe 2001; Sanderson et al.
2002; Carranza et al. 2014; Portugal et al. 2020).
Brasilia National Park (PNB) is the largest Cerrado
fragment in the Distrito Federal, Brazil. It has an area of
424 km? and is part of the Cerrado Biosphere Reserve.
PNB presents many phytophysiognomies, ranging from
gallery forests to typical Cerrado sensu stricto and open
grassland. The park vitally harbors threatened mam-
malian species, such as the Maned-wolf [Chrysocyon
brachyurus (Illiger, 1815)], Giant Anteater (Myrmecoph-
aga tridactyla Linnaeus, 1758), and Giant Armadillo
[Priodontes maximus (Kerr, 1792)] (Funatura/Ibama
1998). In addition to conserving fauna and flora, PNB
aims to raise awareness of the Cerrado environment.
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PNB is located less than 10 km from the urban center of
the city of Brasilia. It has a designated area that is open
to public visitation with trails and natural pools (Funa-
tura/Ibama 1998). The park is under intense human
influence, surrounded by high-speed highways, settle-
ments, and farms (Funatura/Ibama 1998). Because of
the park’s favorable location, invasions by domestic dogs
and poachers are widespread, and this poses a severe
threat to its fauna (Lacerda et al. 2009; P.B. Petrazzini
pers. obs.). Despite some indirect evidence, Jaguar sight-
ings have been rare since the foundation of PNB. Here,
we confirm the presence of a Jaguar in the central por-
tion of PNB, a park that fully within a human-dominated
landscape.

Methods

We conducted the study in the Brasilia National Park.
In 1961 the park was created with approximately 30,000
ha, and in 2006 the northern limits of the park were
expanded; the park now totals 42,389 ha (Fig.1). PNB
has a temperate, humid climate with an average temper-
ature of the coldest month below 18 °C and the hottest
month around 22°C. The average annual precipitation is
1600 mm per year, with most rain falling in November
to April (monthly averages up to 300 mm). In 2020 and
2021, we undertook two survey campaigns per year, one
in the rainy months (January—March) and the other in
the dry period (July—September). We installed camera
traps (Campark Models T40 and T86) at 57 study sites,
which were sampled in rotation and roughly 1 km apart,
to investigate the occupancy patterns of Giant Anteater
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Figure 1. Geographic distribution of Jaguar, Panthera onca, in the Distrito Federal, Brazil. Previous (circle, square, and diamond) and new
(star) records obtained by camera trap near highly anthropogenic (gray) areas.
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(Myrmecophaga tridactyla Linnaeus, 1758) during the
rainy and dry seasons. Each camera remained active 24
h/day for 30 consecutive days and was programmed to
take pictures at 1-min intervals. We also surveyed the
occurrence of Jaguar in databases (GBIF, iNaturalist,
and IBAMA) and in the literature to understand the his-
torical distribution of the species.

Results

In the first two years of research, the total effort was
6,840 trapping days. In September 2021, in the fourth
monitoring campaign using camera traps, we obtained
a record of one adult Jaguar of unidentified sex in the
PNB (Fig. 1). The Jaguar (Fig. 2) was photographed in
a Cerrado sensu stricto phytophysiognomy near a dirt
road and stream. This record was from the original area
of the PNB, which is close to urban constructions, a high
population density, and highways, approximately 30 km
from the center of the country’s capital (data uploaded:
https://doi.org/10.15468/dz6zuy).

New record. BRAZIL — Distrito Federal ¢ Brasilia;
Parque Nacional de Brasilia; 15°38'12"S, 048°02"21"W;
1250 m altitude; 25. 1X.2021; photographed at 19.15 h;

A

Priscilla Braga Petrazzini obs.; wildlife camera trap
(Fig. 2).

Identification. Jaguar is recognized by its distinc-
tive characteristics: a large and robust body, patterned
with black spots in the form of rosettes with dots inside
(Oliveira and Cassaro 2005; Reis et al. 2006).

Remarks. According to the occurrence data obtained
from the ICMBIO dataset (ICMBio 2021), GBIF.org
(GBIF 2021), the National Action Plan for Jaguar in
Brazil (Desbiez et al. 2013), and the Brazilian Red List
(Morato et al. 2018), there is no previous confirmed re-
cords of Jaguar from this park or the Distrito Federal.
There are also no occurrences reported in the literature.
However, there are informal records of Jaguar from ar-
eas near the PNB; most of this information comes from
social media and websites (IBRAM 2014), television re-
ports (Marques 2018), and tourist notifications.

Discussion

Our study reports a new visual record of a Jaguar within
the PNB. This is essential data because it is the first
photograph of this species from the original part of the
PNB, which is within the administrative area of Brasilia

Figure 2. Jaguar, Panthera onca, in Brasilia National Park, Distrito Federal, Brazil.
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and less than 20 km from the center of the city. The new
record shows that this Jaguar individual is using the area
closest to the urban center and with the greatest human
population density. Jaguar has been considered locally
extirpated since the foundation of PNB in 1961. Other
camera-trap studies within the park have not recorded
the species (Juarez 2008; Oliveira 2010). In 2017, a
first visual record of the species in the PNB was made
(Marques 2018), but from a newly incorporated area of
the park which is further north of the city (F.H.S. Soares
pers. communication); where the landscape is relatively
more preserved and surrounded by agriculture (Fig. 1).
This previous camera-trap record and our new record are
over 15 km apart. In October 2019, during a bat study,
one of us (Petrazzini) and other bat researchers heard
the characteristic roar vocalization of a Jaguar at around
10:00 p.m. Despite the evidence, no other visualization of
the species occurred until our recent camera trap record
in September 2021. Even though in the same park, the
two camera-trap records are over 15 km apart. The new
record and previous reports of Jaguar in and near the
park show that the species is still using these areas.

Our record of this threatened feline from a peri-urban
protected area is a positive sign. Top predators, such as
Jaguar, are essential for maintaining the health of an
ecosystem (O’Bryan et al. 2018). These animals con-
trol populations of their prey and maintain the balance
of the ecological system (Estes et al. 2011; Colman et al.
2014; Ripple et al. 2014). Furthermore, the new record
is a sign that the PNB serves as a refuge for this spe-
cies in an anthropogenic landscape of settlements, high-
ways, and agricultural areas (Funatura/Ibama 1998).
Despite intense human influence, the PNB is fulfilling its
function of protecting fauna. According to the National
Action Plan for the Jaguar in Brazil (Desbiez et al. 2013)
and the Brazilian Red List (Morato et al. 2018), Jaguar is
classified as Endangered in the Cerrado biome, and there
was no mention of the species occurring in the park or in
the state in any of this official occurrence lists, and there
is no confirmed record of the species in this park or dis-
trict. Our record is of value in conservation of this threat-
ened species, helping to track its distribution. Locally,
this record should motivate environmental managers to
reduce impacts that affect the availability to Jaguar of
resources and ensure its coexistence in close proximity
with humans in this park. Species that areas in proxim-
ity to high human density are more vulnerable to habitat
loss (Cardillo et al. 2004; McDonald et al. 2008; De la
Torre et al. 2017; Di Marco et al. 2018; Romero-Mufioz
et al. 2019).

Despite intense urban growth, our contribution high-
lights how Jaguar survives in Brasilia. The reduction of
natural environments due to expanding agriculture and
cattle pastures increase deforestation and lead to greater
contact between Jaguars and humans. The long-term
persistence of Jaguar in the PNB is unknown because
we are unclear if the animal photographed was passing
through, dispersing, or setting up territory at the site.
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However, the individuals photographed in 2017 and 2021
are different. As observations are rare and there is no
massive monitoring effort, it is difficult to know if these
individuals are still occupying the PNB. We recommend
further studies to understand the habitat use of Jaguar in
the PNB and the possibility of other individuals using
the park. More information is essential for managing the
PNB and protecting this endangered species in the Cer-
rado biome.

Acknowledgements

We thank the volunteers who helped us in the field. We
also thank the managers of the Brasilia National Park for
their logistical aid. This work was possible only because
we had scholarships and financial support from the
Coordination for the Improvement of Higher Education
Personnel — Brazil (CAPES), the National Council for
Scientific and Technological Development (CNPq), and
the Rufford Foundation. LMSA thanks CNPq for her pro-
ductivity grant #304989/2019-3.

Authors’ Contributions

Conceptualization: LMSA, PBBP. Funding acquisition:
PBBP. Investigation: PBBP. Methodology: LMSA, PBBP.
Supervision: LMSA. Visualization: LMSA, PBBP. Writ-
ing — original draft: PBBP. Writing — review and editing:
LMSA, PBBP.

References

Astete S, Sollmann R, Silveira L (2008) Comparative ecology of jag-
uars in Brazil. Cat News Special Issue 4: 9-14.

Cardillo M, Purvis A, Sechrest W, Gittleman JL, Bielby J, Mace
GM (2004) Human population density and extinction risk in
the world’s carnivores. PLoS Biology 2 (7): el97. https:/doi.
org/10.1371/journal.pbio.0020197

Carranza T, Balmford A, Kapos V, Manica A (2014) Protected area ef-
fectiveness in reducing conversion in a rapidly vanishing ecosys-
tem: the Brazilian Cerrado. Conservation Letters 7 (3): 216-223.
https://doi.org/10.1111/conl.12049

Colman NJ, Gordon CE, Crowther MS, Letnic M (2014) Lethal con-
trol of an apex predator has unintended cascading effects on forest
mammal assemblages. Proceedings of the Royal Society B 281:
20133094 https://doi.org/101098/rspb.20133094

De la Torre A, Gonzalez—Maya JF, Zarza H, Ceballos G, Medellin RA
(2017) The jaguar’s spots are darker than they appear: assessing
the global conservation status of the jaguar Panthera onca. Oryx
52 (2): 300-315. https://doi.org/10.1017/S0030605316001046

Desbiez A, Beisiegel BM, De Campos CB, Sana DA, Moraes Jr EA,
Ramalho EE, Azevedo FCC, Ferraz, KMPMB, Crawshaw Jr.
PG, Boulhosa, RLP, De Paula RC, Nijhawan S, Cavalcanti SMC,
Oliveira TG, Tomas WM (2013) Plano de agdo nacional para a
conservagao da onga-pintada. Instituto Chico Mendes de Conser-
vagao da Biodiversidade, ICMBio, Brasilia, Brazil, 384 pp.

Di Marco M, Venter O, Possingham HP, Watson JE (2018) Changes in
human footprint drive changes in species extinction risk. Nature
Communications 9 (1): 1-9. https://doi.org/10.1038/541467-018-
07049-5

Estes JA, Terborgh J, Brashares JS,Power ME,Berger J, Bond WJ,
Carpenter SR, Essington TE, Holt RD, Jackson JBC, Marquis RJ,
Oksanen L, Oksanen T, Paine RT, Pikitch EK, Ripple WJ, Sandin


https://doi.org/10.1371/journal.pbio.0020197
https://doi.org/10.1371/journal.pbio.0020197
https://doi.org/10.1111/conl.12049
https://doi.org/101098/rspb.20133094
https://doi.org/10.1017/S0030605316001046
https://doi.org/10.1038/s41467-018-07049-5
https://doi.org/10.1038/s41467-018-07049-5

Petrazzini and Aguiar | New record of Jaguar in Brasilia National Park

SA, Scheffer M, Schoener TW, Shurin JB, Sinclair ARE, Soulé
ME, Virtanen R, Wardle DA (2011) Trophic downgrading of
planet Earth. Science 333 (6040): 301-306. https://doi.org/10.1126/
science.1205106

Franco J, Drummond JA, Nora F (2018) History of science and conser-
vation of the Jaguar (Panthera onca) in Brazil. Historia Ambien-
tal Latinoamericana Y Caribena (HALAC) Revista de la Solcha 8
(2): 42-72. https://doi.org/10.32991/2237-2717.2018v8i2.p42-72

Finnegan SP, Galvez-Bravo L, Silveira L, Torres NM, Jacomo AA,
Alves GB, Dalerum F (2021) Reserve size, dispersal and popula-
tion viability in wide ranging carnivores: the case of jaguars in
Emas National Park, Brazil. Animal Conservation 24 (1): 3-14.
https://doi.org/10.1111/acv.12608

Funatura/ITbama (1998) Plano de Manejo do Parque Nacional de Brasi-
lia. Volume 1. IBAMA, Brasilia, Brazil, 305 pp.

GBIF (Global Biodiversity Information Facility) (2021) Occurrence
download of South America mammals https:/doi.org/15468/
dluxdf23. Accessed on: 2021-10-25.

Grande TO, Aguiar LMS, Machado RB (2020) Heating a biodiversity
hotspot: connectivity is more important than remaining habitat.
Landscape Ecology 35: 639—657. https://doi.org/10.1007/s10980—
020-00968-z.

Hofmann GS, Cardos, MF, Alves RJV, Weber EJ, Barbosa AA, Toledo
PM, Pontual FB, Salles LO, Hasenack H, Cordeiro JLP, Aquino
FE, Oliveira, LFB (2021) The Brazilian Cerrado is becoming hot-
ter and drier. Global Change Biology 27 (17): 4060—4073. https://
doi.org/10.1111/gcb.15712

IBRAM, Brasilia Ambiental, GDF (2014) Onga-pintada ¢ vista na Es-

https://ibram.df.gov.br/depois-de-30-anos-sem-nenhum-
registro-no-df-onca-pintada-e-vista-na-esecae/. Accessed on:
2021-10-10.

ICMBio (Instituto Chico Mendes de Conservagdo da Biodivers-
idade) (2021) Registros de ocorréncia: Panthera onca. https:/
portaldabiodiversidade.icmbio.gov.br/portal/. Accessed on: 2021-
10-25.

Jedrzejewski W, Robinson HS, Abarca M, Zeller KA, Velasquez G,
Paemelaere EAD, et al. (2018) Estimating large carnivore popula-
tions at global scale based on spatial predictions of density and dis-

€cac.

tribution—application to the jaguar (Panthera onca). PLoS ONE
13 (3): e0194719. https://doi.org/10.1371/journal.pone.0194719

Juarez KM (2008) Mamiferos de médio e grande porte nas unidades
de conservagdo do Distrito Federal. PhD thesis, Universidade de
Brasilia, Brasilia, Brazil, 153 pp.

Lacerda AC, Tomas WM, Marinho-Filho J (2009) Domestic dogs as
an edge effect in the Brasilia National Park, Brazil: interactions
with native mammals. Animal Conservation 12 (5): 477-487. ht-
tps://doi.org/10.1111/1.1469-1795.2009.00277.x

Marques M, G1-DF (2018) Onga-pintada ¢ vista no Parque Nacional
de Brasilia, a 10 km do centro da capital. https:/gl.globo.com/df/
distrito-federal/noticia/onca-pintada-e-vista-no-parque-nacional-
de-brasilia-a-10-km-do-centro-da-capital.ghtml. Accessed on:
2021-11-10.

Mcdonald RI, Kareiva P, Forman RTT (2008) The implications of cur-
rent and future urbanization for global protected areas and biodi-
versity conservation. Biological Conservation 141 (6): 1695-1703.
https://doi.org/10.1016/j.biocon.2008.04.025.

McManus JS, Dalton DL, Kotzé, A, Smuts B, Dickman A, Marshal JP,
Keith M (2015) Gene flow and population structure of a solitary
top carnivore in a human-dominated landscape. Ecology and Evo-
lution 5: 335-344. https://doi.org/10.1002/ece3.1322

Moraes Jr EA (2012) The status of the jaguar in the Cerrado. Cat News
Special 7: 25-28.

Morato RG, Beisiegel BM, Ramalho EE, Campos CB, Boulhosa
RLP (2018) Panthera onca (Linnaeus, 1758). In: Instituto Chico
Mendes de Conservacao da. Biodiversidade (Ed.) Livro Vermelho
da fauna brasileira ameagada de exting@o: volume II — mamiferos.
ICMBio, Brasilia, Brazil, 353-357.

O’Bryan CJ, Braczkowski AR, Beyer HL, Carter NH, Watson JEM,

467

McDonald-Madden E (2018) The contribution of predators and
scavengers to human well-being. Nature Ecology & Evolution 2:
229-236. https://doi.org/10.1038/541559-017-0421-2

Oliveira IMD (2010) Riqueza, abundancia de espécies e uso de habi-
tat por mamiferos de médio e grande porte em cinco unidades de
conservagdo no cerrado. Master’s dissertation, Universidade de
Brasilia, Brasilia, Brazil, 91 pp.

Oliveira MM, Morato RG, Jorge RSP, de Paula RC (2021) Agricul-
tural activities and threat to fauna in Brazil: an analysis of the Red
Book of Endangered Brazilian Fauna. Papéis Avulsos de Zoolo-
gia 61: €20216193. https://doi.org/10.11606/1807-0205/2021.61.93

Oliveira TG, Cassaro K (2005) Guia de Campo dos Felinos do Bra-
sil. Instituto Pro-Carnivoros/Fundagao Parque Zoologico de Sao
Paulo/SZB/ProVida Brasil, Sdo Paulo, Brazil, 80 pp.

Portugal M, Morato R, Ferraz K, Rodrigues F, Jacobi C (2020) Priority
areas for jaguar Panthera onca conservation in the Cerrado. Oryx
54 (6): 854—-865. https://doi.org/10.1017/S0030605318000972

Quigley H, Foster R, Petracca L, Payan E, Salom R, Harmsen B (2017)
Panthera onca (errata version published in 2018). The ITUCN Red
List of threatened species 2017: eT15953A123791436 https:/doi.
org/10.2305/iucn.uk.2017-3.1rlts.t15953a50658693.en Accessed on:
2021-10-29

Reis NR, Peracchi AL, Pedro WA, Lima IP (2006) Mamiferos do Bra-
sil. 1* ed. Londrina, Brazil, 437 pp.

Ripple WJ, Estes JA, Beschta RL, Wilmers, CC, Ritchie EG, Hebble-
white M, Berger J, Elmhagan B, Letnic M, Nelson MP, Schmitz
0J, Smith DW, Wallach AD, Wirsing AJ (2014) Status and ecolog-
ical effects of the world’s largest carnivores. Science 343 (6167):
1241484. https://doi.org/10.1126/sciencel 241484

Romero-Munoz A, Torres R, Noss AJ, Giordano AJ, Quiroga V,
Thompson JJ, Baumann M, Altrichter A, McBride Jr R, Velilla
M, Arispe R, Kuemmerle T (2019) Habitat loss and overhunt-
ing synergistically drive the extirpation of jaguars from the Gran
Chaco. Diversity and Distributions 25 (2): 176—190. https:/doi.
org/10.1111/ddi.12843.

Roques S, Sollman R, Jacomo A, Torres N, Silveira L, Chavez C,
Keller C, Mello do Prado D, Carignano Torres P, Jorge dos Santos
C, Bernardes Garcia da Luz X, Magnusson WE, Godoy JA, Ce-
ballos G, Palomares F (2015) Effects of habitat deterioration on
the population genetics and conservation of the jaguar. Conser-
vation Genetics 17 (1): 125-139. https://doi.org/10.1007/s10592-
015-0766-5

Sanderson EW, Redford KH, Chetkiewicz CLB, Medellin RA, Rabi-
nowitz AR, Robinson JG, Taber AB (2002) Planning to save a
species: the jaguar as a model. Conservation Biology 16: 58-72.
https://doi.org/10.1046/j.1523-1739.2002.00352.x

Sollmann R, Térres NM, Silveira L (2008) Jaguar conservation in
Brazil: the role of protected areas. Cat News 4: 15-20.

Strassburg BBN, Brooks T, Feltran-Barbieri R, Iribarrem A,
Crouzeilles R, Loyola R, Latawiec AE, Oliveira Filho FIB, Scar-
amuzza CAM, Scarano FR, Soares-Filho B, Balmford A (2017)
Moment of truth for the Cerrado hotspot. Nature Ecology & Evo-
lution 1 (4): 13-15. https://doi.org/10.1038/541559-017-0099

Thompson JJ, Morato RG, Niebuhr BB, Alegre VB, Oshima JEF, de
Barros AE, et al. (2021) Environmental and anthropogenic factors
synergistically affect space use of jaguars. Current Biology 31
(15): 3457-3466. https://doi.org/10.1016/j.cub.2021.06.029

Wilson DE, Reeder DM (2005) Mammal species of the world: a taxo-
nomic and geographic reference. 3rd edition. Johns Hopkins Uni-
versity Press, Baltimore, USA, 2142 pp.

Woodroffe, R (2001) Strategies for carnivore conservation: lessons
from contemporary extinctions. In: Gittleman JL, Funk SM,
MacDonald DW, Wayne RK (Eds.) Carnivore conservation. Cam-
bridge University Press, Cambridge, UK, 61-92.

Zanin M, Palomares F, Brito D (2015) The jaguar’s patches: viability of
jaguar populations in fragmented landscapes. Journal for Nature
Conservation 23: 90-97. https://doi.org/10.1016/j.jnc.2014.06.003


https://doi.org/10.1126/science.1205106
https://doi.org/10.1126/science.1205106
https://doi.org/10.32991/2237-2717.2018v8i2.p42-72
https://doi.org/10.1111/acv.12608
https://doi.org/15468/dluxdf23
https://doi.org/15468/dluxdf23
https://doi.org/10.1007/s10980–020-00968-z
https://doi.org/10.1007/s10980–020-00968-z
https://doi.org/10.1111/gcb.15712
https://doi.org/10.1111/gcb.15712
https://ibram.df.gov.br/depois-de-30-anos-sem-nenhum-registro-no-df-onca-pintada-e-vista-na-esecae/
https://ibram.df.gov.br/depois-de-30-anos-sem-nenhum-registro-no-df-onca-pintada-e-vista-na-esecae/
https://portaldabiodiversidade.icmbio.gov.br/portal/
https://portaldabiodiversidade.icmbio.gov.br/portal/
https://doi.org/10.1371/journal.pone.0194719
https://doi.org/10.1111/j.1469-1795.2009.00277.x
https://doi.org/10.1111/j.1469-1795.2009.00277.x
https://g1.globo.com/df/distrito-federal/noticia/onca-pintada-e-vista-no-parque-nacional-de-brasilia-a-10-km-do-centro-da-capital.ghtml
https://g1.globo.com/df/distrito-federal/noticia/onca-pintada-e-vista-no-parque-nacional-de-brasilia-a-10-km-do-centro-da-capital.ghtml
https://g1.globo.com/df/distrito-federal/noticia/onca-pintada-e-vista-no-parque-nacional-de-brasilia-a-10-km-do-centro-da-capital.ghtml
https://doi.org/10.1016/j.biocon.2008.04.025
https://doi.org/10.1002/ece3.1322
https://doi.org/10.1038/s41559-017-0421-2
https://doi.org/10.11606/1807-0205/2021.61.93
https://doi.org/10.1017/S0030605318000972
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T15953A50658693.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T15953A50658693.en
https://doi.org/10.1126/science1241484
https://doi.org/10.1111/ddi.12843
https://doi.org/10.1111/ddi.12843
https://doi.org/10.1007/s10592-015-0766-5
https://doi.org/10.1007/s10592-015-0766-5
https://doi.org/10.1046/j.1523-1739.2002.00352.x
https://doi.org/10.1038/s41559-017-0099
https://doi.org/10.1016/j.cub.2021.06.029
https://doi.org/10.1016/j.jnc.2014.06.003

