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Legal status, utilisation, man-
agement and conservation of
the jaguar in South America

The jaguar Panthera onca is widely distributed throughout South America with its
stronghold in the Amazon. It is protected by law in all countries, but some countries
have legal loopholes and all lack a strict enforcement of the laws in place. Jaguar
killing is common, even in strictly protected areas, but detailed records are lacking.
Jaguars have been historically hunted for their pelts, however, inclusion of the species
in the CITES Appendix | proved effective to curtail the spotted cat trade in the 1960s
and 70s. Over the last few decades, there exists little information on jaguar hunting
for trade, but recently reports have surfaced showing increased illegal trafficking of
body parts with evidence of domestic and Asiatic demand. Conservation of jaguars
in South America has been relatively well-informed by research data. National parks
and indigenous lands have been and still are the cornerstones for jaguar conservation
throughout the continent, but are hampered, with a few exceptions, by underfunding,
understaffing and a lack of governance and political will. Financing the operation
of national parks and protected areas, while securing rights of indigenous lands
should be a priority for funding agencies, especially in areas where most jaguar
populations are restricted to protected areas like Argentina and south-eastern Brazil.
In countries where jaguars are still widespread efforts should also be directed
toward unprotected areas where threats like habitat loss and killing are higher. There
the biggest management challenge is upscaling conflict prevention and mitigation
measures. The Jaguar 2030 Roadmap marks a milestone for the species, aiming to
join range governments, NGOs and private partners to advance conservation action
for jaguars, but getting the initiative off the ground is the current challenge. It is
noteworthy to highlight the importance and need for transhoundary cooperation and
action, especially among the trans-frontier population hotspots. The new, or emerging
threats like jaguar part smuggling and man-made fires need extra attention and action
to be curtailed. If jaguar conservation is to be effective despite increasing threats, it
needs to be streamlined from high level agreements through scalable effects on the
ground, combining protected areas, corridors, and local people buy-in.

The jaguar, the largest felid in the Americas,
has been a cultural icon, ever-present in the
imagery of lowland forest pre-Hispanic ethnic
groups (Saunders 1998, Payan & Gomez
Garcia-Reyes 2017). Jaguars have lost more
than 50% of their historical distribution
and continue to decline due to habitat loss,
direct killing, and decline of prey (Rabino-
witz & Zeller 2010, Quigley et al. 2017). In
South America, the species’ range covers
7.9 million km* extending from Colombia to
northern Argentina, with its stronghold in the
Amazon basin, which makes up over half of
the total jaguar distribution. The total jaguar
population in South America is estimated at
approximately 148,000 individuals (95% ClI:
113,000-183,000), with 56% of the popula-
tion living in Brazil (Jedrzejewski et al. 2018,

Jedrzejewski et al. 2023a, this Special Is-
sue). Despite some countries having national
jaguar action or management plans, few
implement them; and conservation is largely
carried out by researchers, conservationists
and NGOs. This manuscript aims to provide
an overview of jaguar legal status, trade,
and large-scale conservation initiatives and
management in South America. Information
was collated through a survey distributed to
in-country experts (co-authors), first-hand
knowledge, reference searches and personal
communication with experts in each South
American range country.

Legal status
Jaguars are considered Near Threatened
globally with a decreasing trend, by the IUCN

Red List (Quigley et al 2018) largely due to their
wide distribution and large population size in
the Amazon. However, this does not neces-
sarily reflect the situation in individual range
countries, many of which list the jaguar in a
higher threat category. Jaguars are listed as
Critically Endangered in Paraguay (Giordano et
al. 2017), Argentina (Paviolo et al. 2019), west-
e Ecuador (Espinosa et al. 2011a), Caatinga
and the Atlantic Forest of Brazil (Morato et
al. 2018), Endangered in the Brazilian Cerrado
(Morato et al. 2018) and Ecuadorian Amazon
(Espinosa et al. 2011b), Vulnerable in the
Brazilian Amazon and Pantanal and Brazil
overall (Morato et al. 2018), Colombia (Rodri-
guez-Mahecha et al. 2006), Bolivia (Ayala &
Wallace 2009) and Venezuela (Jedrzejewski
et al 2015) and Near Threatened in eastern
Colombia (Rodriguez-Mahecha et al. 2006)
and Peru (SERFOR 2018). They have not been
categorised in Suriname, Guyana, or French
Guyana, and have been extinct in Uruguay
since 1901. Some Red List assessments are
old and consider different threat categories
per subspecies, but jaguars are not clearly dif-
ferentiated genetically or morphologically into
subspecies (Eizirik et al. 2001, Ruiz-Garcia et
al. 2008, Ruiz-Garcia & Payan 2013).

Jaguars have been under strict protection
from any type of international trade since their
inclusion in CITES Appendix | in 1975. After
the first hunting law prohibited hunting of all
wild species in Brazil (Cédigo de Caca - Lei
5197/67, 3/1/1967), Colombia followed, pro-
hibiting hunting of all camnivores (Resolution
848 from August 6, 1973), and, over the last
40 years, most (Berzins et al. 2023) remaining
South American countries also made it illegal
to kill jaguars. However, there are some ex-
ceptions. Peru’s legislation leaves potential
loopholes, stating that firearms can be used
to avoid attacks from wildlife and preserve
human safety, pending notification of the
government within 48 hours.

Despite the existence of legal frameworks
in each country to protect jaguars and other
wildlife, enforcement is weak, jaguar killing
remains frequent due to conflict with live-
stock, fear, and an increasing demand for their
body parts (see next section) and very few
people have been prosecuted under these
laws. Robust or standardised estimates of
jaguar killing in South American countries are
rare. Much of the killings go unregistered and
unsentenced in almost all countries, but the
number of dead jaguars and lack of enforce-
ment is highest in Bolivia, Brazil, Venezuela,
Panama, and Suriname (Arias 2021).
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Several studies confirm that hunting is wide-
spread even within protected areas PAs. In
Brazilian PAs, the legal protection status is
no guarantee for actual protection of jaguars
(Ramalho 2012, de Carvalho & Morato 2013)
and the same is the case in all of Venezuela
(Jedrzejewski et al. 2017). Between 1995 and
2002 at least 70 jaguars were killed in areas
around Iguagu” National Park NP (Crawshaw
2002), and from 1998-2008 at least 47 were
killed in Northern Misiones, Argentina (Paviolo
et al. 2008). In Paraguay, half of the 35 jaguars
collared between 2002 and 2014 by McBride
& Thompson (2018) were found dead (J.
Thompson, pers. comm.), which is extremely
concerning. These numbers are showing that
some areas of trans-frontier landscapes in the
“Corredor Verde” of Argentina and Brazil, and
the Chaco region may be acting as sinks for ja-
guars (De Angelo et al. 2013, Romero-Mufioz
etal. 2019).

Trade and utilisation

Historically jaguars have been hunted for
their pelts, with an estimated 182,564 jaguars
killed between 1904 and 1969 in the central
and western Amazon of Brazil alone (Antunes
et al. 2016). Between 1946 and 1966, 12,704
jaguar skins were exported from lquitos,
Peru (Grimwood 1968). The ratification of
the Convention on the International Trade in
Endangered Species CITES in 1975 and the
inclusion of all spotted cats in Appendix |,
which prohibits any trade, proved effective
to curtail the international fur trade (Payan
& Trujillo 2006). Over the last two decades,
trends have become uncertain. Morcatty and
colleagues (2020) reported a significant in-
crease in jaguar parts trafficked across both
Central and South America between 2012 and
2018 using data on seizures from online news
articles, technical reports, and police reports.
However, a review of the UNODC's World
WISE Database, which includes data from
multiple official sources, showed that jaguar
seizures were low in numbers and relatively
stable between 2000 to 2018 (Arias 2021).
Since seizures are a very incomplete measure
of the actual extent of trade being conducted,
the true extent of jaguar trafficking across the
region remains unknown. Currently there is
no consistent system in place across all the
jaguar range countries to record, report and
share information about trafficking. Sensuthe
CITES report, the most trafficked jaguar items
are teeth, live animals, skins, and undefined
products. Claws, tails, paws, and jaguar fat
are also traded and used domestically (Arias
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Fig. 1. Jaguars in a bumt area in the Pantanal (Photo: M. Amend/WCS).

2021). Parts are used for ornamental, cultural,
and medicinal purposes, and as a symbol of
status. Verified evidence of international trade
and links to China are limited, with clear indi-
cations of trade to China only from Bolivia and
Suriname (Arias 2021, Polisar et al. 2023).

The drivers of jaguar parts trade are complex
and multiple including domestic markets,
traditional and cultural uses, illegal pet trade,
poverty, economic incentives, human-jaguar
conflict, demand from tourists, in-country
Chinese private investment and Asian de-
mand (Braczkowski et al. 2019, Morcatty
et al. 2020, Arias et al 2021). Opportunistic
poaching associated with domestic uses and
markets, livelihoods, and conflict seem to
account for the majority of killed and traded
jaguars (Arias 2021). Furthermore, weak law
enforcement is widespread. Institutions and
authorities engaged in countering wildlife
trafficking are understaffed and poorly trained
and equipped while high personal turnover
hinders retention of capacity and institution-
al memory. The countries most affected by
trafficking of jaguar parts are Bolivia, Peru,
Suriname and Belize (Arias 2021). In Bolivia,
since 2014 a total of 900 fangs, and several
skins, skulls and other jaguar parts have been
seized, mostly en route to being smuggled to
China (E. Aliaga, pers. comm. to N. Negrdes,
Villalva & Moracho 2019). Specimens de-
tected likely represent a small fraction of
the traffic, suggesting that overall numbers
of jaguar killed are significant. Verheij (2019)
reports that between 2009 and January 2018
seized specimens and parts correspond to that
of at least 324 jaguars. In addition to links to
China, jaguar trade in Bolivia is domestic and

diffused. In the north of Bolivia 42% of partici-
pants possessed jaguar parts and 23% were
commercially involved in the trade (Arias et al
2021). Evidence of the existence of organised
groups supposedly involved in the trade (IUCN
NL 2020) still needs to be further verified and
corroborated.

In Suriname, sources report that over 80
jaguars were killed in 2017 and their parts traf-
ficked (Verheij 2019). The country has regis-
tered jaguar paste seizures where jaguars
are boiled into a mass then moved and sold
in Chinese establishments and sent to China
via the Netherlands (Verheij 2019). The use of
this paste is a mystery, but is assumed to be
medicinal, and might be reformed to be used
as chao, see Nuwer (2018). There is unverified
and informal information of jaguar parts traffic
also extending to Ecuador, Paraguay and the
border of Brazil with Bolivia. Peru has seized
38 jaguar fangs from 2000-2016 in Lima air-
port, as well as 18 skins, 11 skulls and 14
live jaguars in that same period (WCS 2018).
There are no studies on the use of jaguar parts
in Ecuador. In the last five years, there is sus-
picion that Chinese residents in Ecuador are
increasing the demand on jaguar parts. How-
ever, there are no recent numbers on jaguar
parts confiscated by national authorities; in
2014, jaguar parts were confiscated on five
occasions by national authorities (S. Espinosa,
pers. obs.).

When jaguars are killed incidentally, it is com-
mon that the skin and skull are removed. In
many cases, the canines are extracted from
the skulls (although some hunters like to keep
an entire clean skull as a souvenir). These
parts may be sold in local markets, with teeth
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and skins and decorative artifacts that include
them being the most common items in many
venues. If it is a mather, the cubs may be sold
locally or to tourists, and sometimes voluntar-
ily turned over to local authorities when they
grow older, become dangerous and require
more meat for food (Swank & Teer 1989,
Payan & Trujillo 2006, Jedrzejewski et al.
2017). Jaguars killed due to conflicts with live-
stock may also end up in the illegal trade. The
potential of income from selling body parts
may create a perverse incentive for lethal con-
trol of conflicts, limiting uptake of the many
non-lethal techniques that are now available.
A question in need of further research, and
potentially actions, is whether jaguar-killing
associated with predation on livestock is
feeding the illegal supply on body parts. More
research is also needed to better characterise
and quantify the extent of domestic demand
and uses.

Management

Management of wild jaguar populations has
been weak in South America and initiatives
have seen pulses of implementation with-
out a continuous systematic application and
thus, results. Most management has been
reactive to multiple causes of hunting and
poaching. The most evident and widespread
management has been indirect, consisting
of improved livestock hushandry to prevent
attacks on livestock and domestic animals
(Castafio-Uribe et al. 2016, Hoogesteijn &
Hoogesteijn 2010, Hoogesteijn & Chapman
1997, Jedrzejewski et al. 2017, Quigley et al.
2015). It merits mentioning that techniques
have now been developed that span the spec-
trum of livestock operations from small farms
embedded in forests (pigs and cows), to much
larger commercial operations and across
nearly all biomes where the species occurs
(Valderrama-Vasquez et al. 2024). There has
been enough characterisation of attacks on
cattle, and currently the need is to further
the understanding of efficacy of the solu-
tions across the spectrum of operations and
settings (Hoogesteijn & Hoogesteijn 2011,
Hoogesteijn & Hoogesteijn 2013, Quigley et
al. 2015, Villalba et al. 2016, Valderrama Vas-
quez et al. 2017).

In the mid-1970s Venezuela implemented a
country-wide conflict management strategy
that permitted hunting verified cattle-killers
with a previous authorisation from the Min-
istry of Agriculture, however, the strategy was
abandoned in 1976 due in part to abuses of
the system (Hoogesteijn et al. 2002). In 1991

managers at a wild cat conference proposed
to study jaguar sport hunting as an alternative
to conflict and financial reparation to ranch-
ers, and in 1996 Profauna — the Ministry of
Environment at the time — officially proposed
this mechanism to CITES. This proposal never
prospered due to vigorous opposition from
the public, NGOs and some voices inside
Profauna (FUDECI 1991, Hoogesteijn et al.
2002). Between 1994 and 1998 the Ministry
of Environment together with Safari Club ar-
ranged a translocation programme that mo-
ved 11 individuals in Venezuela. Hunters paid
$6,000 USD to shoot the anesthetising dart
and proceeds went to the affected ranch-
er and Profauna (Hoogesteijn et al. 2002).
There is currently some pressure from special
interest groups to legalise sport and control
hunting in Paraguay.

Translocations of jaguars have had mixed re-
sults (Miquelle et al. 2016, Rabinowitz 1986)
and reintroductions of individuals have nearly
all failed. Frequently reintroductions result in
individuals killed by other jaguars or starved
to death, there are few exceptions of success-
ful examples (see following paragraph).
In most cases the translocation or reintro-
duction aimed to solve cattle depredation
problems, moving animals that were already
accustomed to preying on livestock or to hu-
man presence. However, more recently, the
adaptation and refinement of a soft-release
protocol led to the successful reintroduction
of two captive-reared jaguar cubs in the Pan-
tanal (Gasparini-Morato et al. 2021).

Probably the most pro-active management
strategies for jaguars are the current reintro-
ductions to the Iberad wetlands of Argentina,
and Ongafari’s reintroductions and habituation
interventions in the southern Pantanal. Six
jaguars have already been reintroduced, to-
gether with a suite of other species previously
extinct since 1950 (De Angelo 2011). Prior to
their return, habitat conditions in a vast area
were significantly improved through the re-
moval of livestock, the increase of protection
by the creation of a NP, and the reintroduction
of several previously extinct prey species in-
cluding the giant anteater Myrmecophaga
tridactyla, the pampas deer Ozotoceros
bezoarticus, and the collared peccary Pecari
tajacu(Zamboni et al 2017). The area also has
large populations of wild capybaras Hydro-
choerus hydrochaeris and Paraguayan caiman
Caiman yacare offering a very good habitat
for jaguars. The l|berd Rewilding Program
has been designed and developed with the
support of several researchers and is being

adopted by government authorities, private
conservationists and the general public as a
true pilot for well-justified rewilding. In 2011
Oncafari began a project where two female
jaguar cubs were introduced complementing
the existing wild jaguar population in Caiman
ranch in Pantanal, two females in Thaimagu
Lodge in the amazon and one adult male was
sent to |berd for programmed reintroduction at
the end of 2021 (M. Haberfeld, pers. comm.).
Reintroductions, followed with GPS-collars,
have been completely successful, and the
two females from Caiman Ranch have had
their first litters. Sixty-eight jaguars have
been habituated to human tourism observa-
tion from vehicles out of 187 identified indivi-
duals in this 530 km? ranch. Caiman ranch runs
cattle raising operation (20,000 head) and
two luxury hotels with a zero-hunting policy,
applied antipredator measures and constant
jaguar population dynamics monitoring in this
(Hoogesteijn et al. 2015).

There is a long history studying jaguar behav-
iour, with implications for management and
conservation, by collaring and monitoring in-
dividuals. This line of research was initiated
by George Schaller and continued by the late
Howard Quigley and the late Peter Crawshaw
at the end of the 1970s (Crawshaw & Quigley
1991, Hoogesteijn & Mondolfi 1992, Schaller &
Crawshaw 1980) and expanded upon by suc-
ceeding researchers and managers (Polisar et
al 2003, Scognamillo et al 2003, de Azevedo &
Murray 2007, Cavalcanti & Gese 2010). Today,
approximately 120 jaguars have been collared
and studied for general ecology (Harmsen et
al. 2010, Paviolo et al. 2018), home range and
behaviour (Scognamillo et al. 2003, Soisalo &
Cavalcanti 2006, Morato et al. 2016, McBride
& Thompson 2019, Thompson et al. 2021a).
The information accumulated during the last
decades, now with a strong component from
camera trapping (Wallace et al. 2003, Maffei et
al. 2004, Soisalo & Cavalcanti 2006, Tobler et
al. 2013, Boron et al. 2016), is allowing greater
understanding of individuals (Jedrzejewski et
al. 2022, Stasiukynas et al. 2022) and popula-
tions (Morato et al. 2016, Thompson et al.
2021a), but little active management has ensu-
ed, at least further than published management
(Quigley & Crawshaw 1992, Sanderson et al.
2002, Rabinowitz & Zeller 2010).

Several complementary management mea-
sures such as stocking and collecting DNA
and disease research have been done. Jaguar
gamete and somatic cells behave well when
cryopreserved and science for conservation
via assisted reproductive strategies is promis-
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Fig. 2. Jaguar in a burnt area in the Pantanal (Photo: M. Amend/WCS).

ing, with some experiences in Brazil, Argen-
tina and some international genome banks
(Morato et al. 2001, Amstislavsky et al. 2017,
de Araujo et al. 2017, Praxedes et al. 2019,
Silva et al. 2020). However, it is necessary to
continue working on the development of as-
sisted reproduction techniques that can help
us to increase the viability of captive and wild
populations, and to start planning and man-
aging gamete and gene banks on a regional
basis to ensure the conservation of the most
threatened subpopulations.

Concern for zoonotic disease transmission
and bridging has received some research but
is acknowledged without much management.
Parasitoid zoonosis, identified through jaguar
faeces, have been identified in deforestation
and agricultural frontiers where jaguars can
act as definitive or intermediate hosts in the
jaguar-livestock-human  transmission  chain,
highlighting the need for zoonotic management
practices in conservation strategies and wild
felid health management programmes (Uribe
et al. 2021). This can also be seen jaguars
being useful sentinels to alert people about
the potential risk of exposure among human
populations to parasitic tapeworms, cestodes,
acantocephalans and nematodes through
contact with untreated water, faeces and un-
cooked meat in jaguar territories. Recently,
model predictions for SARS-CoV-2 spillback
transmission from humans to animals, and
secondary spillover from animal hosts back
to humans included the jaguar due to its high
zoonotic capacity (Fischhoff et al. 2021).

Conservation

The jaguar is widely recognised as a species
of special conservation concern by acade-
mics, NGOs, and governments. It is an im-
portant keystone, umbrella, indicator, and
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flagship species (Olsoy et al. 2016, Thornton
et al. 2016). Six South American countries,
combined covering almost 80% of the current
Jaguar range (Jedrzejewski et al. 2023, this
volume), have national action plans for jagu-
ars: Argentina (Nacién 2016), Brazil (Paula et
al. 2012), Bolivia (Pinckert de Paz et al. 2020),
Ecuador (Zapata et al. 2014), Paraguay (Secre-
tarfa del Ambiente et al. 2016), and Peru (Mi-
nisterio de Desarrollo Agrario y Riego & SER-
FOR 2022). In Colombia there is an outdated
Programa Nacional para la Conservacion de
los Felinos Silvestres (Valderrama-Vasquez
& Moreno 2006) that is being implemented
partially by NGOs but without government
funding. Venezuela, Guyana, French Guyana,
and Suriname have no national strategies/
action plans.

Several organisations and universities work
on jaguar conservation along the jaguar
range in South America, among these, the
two that lead multi-country jaguar conser-
vation programmes focusing on key Jaguar
Conservation Units and carridors (Sanderson
et al. 2002, Rabinowitz & Zeller 2010) have
been Panthera and the Wildlife Conserva-
tion Society, with the World Wildlife Fund
initiating a similar multi-national multi-biome
programme at the time of writing. The San
Diego Zoo Conservation Program is working in
conservation of jaguars in Peru and Mexico,
Guyra in Paraguay and its Chaco frontiers,
and the Corridor Verde in the Brazilian and Ar-
gentinian Iguazu is a well-managed example
of multi-country conservation. In recent years,
there has been increasing consensus among
governments, NGOs and academic institu-
tions on the need to improve collaboration and
maximise synergies to achieve greater impact
for jaguar conservation. Regional collabora-
tion facilitates knowledge exchanges, scaling

up the application of conservation techniques,
and enhancing local and transboundary ef-
forts. The Jaguar Corridor Initiative overlaps
with the Path of the Anaconda, a connectivity-
based conservation initiative promoting
conservation of the indigenous peoples of
the Colombian Amazon (Payan & von Hilde-
brand 2016). Given growing evidence of the
effectiveness of indigenous territories ITs in
avoiding deforestation (Walker et al. 2020),
it is important to articulate synergies with
indigenous organisations more effectively and
proactively, supporting their stewardship of
Amazon forests and jaguar habitats.

Given the increasing and complex threats
(Quigley et al. 2023) that jaguars face across
the range, it is important to adopt a compre-
hensive conservation approach that spans all
the relevant scales, from specific landscapes
to the entire region. This understanding led
to the Jaguar 2030 Roadmap, for the Ameri-
cas, a multi-government jaguar conservation
initiative supported by the United Nation De-
velopment Program UNDP. Panthera, WCS
and WWEFE Grounded in Panthera’s Jaguar
Corridor Initiative, which aims to connect
Jaguar Conservation Units JCUs from Mexico
to Argentina, the Roadmap strives to secure
30 jaguar landscapes and their connectivity
by 2030, while leveraging large finances, and
generating support for jaguar conservation
through advocacy and public support.

Regionally, alliances and networks to in-
crease cooperation for jaguar conservation
are also growing, with examples in Bolivia,
Brazil, Argentina, and Suriname. The Jaguar
Alliance in Brazil was created in 2014 as a
multi-institutional  collaborative effort be-
tween Federal agencies, NGOs, and research
institutions to strengthen the implementation
of the National Action Plan for jaguar conser-
vation, facilitate and amplify scientific studies
and coordinate science-based conservation
actions. In Argentina, a national committee
and three regional sub-commissions (At-
lantic Forest, Chaco and Yungas region) have
been created to wark on the implementation
of conservation plans for the species. These
committees are composed of members of the
government, researchers and NGOs. In 2020,
a National Jaguar Working Group was also
formed in Suriname between different organ-
isations and the Nature Conservation Divi-
sion NCD of the Ministry of Spatial Planning
and Forest Management to provide strategic
direction and leadership to maximise jaguar
conservation in Suriname. Lastly, the National
Alliance for the Conservation and Protection
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of Jaguars in Bolivia was formed in February
2020 among several organisations and under
the coordination of the General Directorate
of Biodiversity and Protected Areas DGBAP
of the Ministry of Environment and Water
MMAVA. The alliance members formally com-
mitted to exchange information, coordinate
jaguar conservation activities to maximise
impact, and help implementing the National
Jaguar Action Plan.

In Venezuela the tendency has been the oppo-
site. Governance in wildlife protection has de-
teriorated due to an uninterested government
(Jedrzejewski et al. 2011). The very promising
conservation initiatives for jaguars such as
those ensuring forest connectivity and secure
jaguars within the state of Cojedes through
interconnected ranches that promoted con-
servation such as Hato Pinero, Hato Socorro,
Hato Corralito, Hato El Frio and Hato el Cedral
have been dismantled and the properties ex-
propriated by the Venezuelan government in
2009-2010, in some cases eliminating many
conservation achievements (Rial 2011). The
erosion of conservation safeguards has also
been seen in Bolivia and Brazil.

Protected and managed areas for jaguar
conservation

PAs per country merit a dedicated section as
they are the vertebrae along the backbone
of the jaguar corridor, and they are currently
the safest havens for jaguars. PAs and NPs in
South America often lack sustainable finan-
cial mechanisms, adequate governmental
support or governance. Strengthening existing
PAs is as important as creating new ones. PAs
cover 29% of the current (2020) jaguar range
in South America, and 32% of the jaguar
population lives inside them. Additionally, ITs
cover 20% of the jaguar range and harbour
23% of the jaguar population, which leaves
51% of the jaguar range area and 45% of
jaguar population outside of legally PAs of any
kind (Jedrzejewski et al. 2018, 2023a, 2023b,
Berzins et al. 2023, Thompson et al. 2023).
For details of population numbers of jaguars
per country within PAs see Jedrzejewski et
al. (2023a). Managed areas or under some
other sort of land tenure regime can also be
key strongholds for jaguars. Some indigenous
areas, especially in the Amazon, can be very
effective in conserving jaguars (Nepstad et al.
2006, Payan & Escudero 2015) as some mul-
tiple use areas (Polisar et al. 2016, Tobler et
al. 2018).

In Colombia 21% of the jaguar population
lies within PAs (Jedrzejewski et al. 2023a).

Fig. 3. Jaguar in a bumnt area in the Pantanal

The stronghold for jaguar conservation lies
within a group of Amazonian parks whose
core is Chiribiquete NP. covering 43,000 km?
alone. Colombia is one of the few countries
where new NPs are still being created. There
is a critical need for at least three additional
strictly PAs in Colombia: San Lucas, Perija and
Arauca-Casanare (Llanos; Payan et al. 2016).
The first two would ensure connectivity for ja-
guars from the biogeographic Choco, crossing
the Andes to the Orinoquia (Llanos), and Vene-
zuela. The latter would join the eastern Andes
to the Orinoco watershed. Currently, private
reserves are havens for jaguars in the exten-
sively ranched savannas. These PA priorities
for jaguars are also highlighted as conserva-
tion vacuums in their representative biomes
(Forero-Medina & Joppa 2010). However, the
current internal violence, lack of state pre-
sence, and gold deposits make their creation
a challenge that no government has been wil-
ling to undertake. An existing corridor without
strong protection lies with the Darien gap joi-
ning Panamanian and Colombian jaguar pop-
ulations through dense rainforests. This forest
is currently threatened by a rapidly advancing
destructive frontier driven by expanding oil
palm plantations and by plans to connect both
countries by the Pan American Highway.

In western Ecuador, about 17% (ca. 2,000 km?)
of the jaguar's current habitat is within the
National System of PAs. In contrast, in Ecuador's
Amazon region about (26% ca. 30,000 km?) of
jaguar habitat is under protection (Zapata et al.
2014). Jaguars are presumed extirpated from
south-western Ecuador (Zapata & Araguillin
2013). Abundance of prey for jaguar is sufficient
inlarge PAs in Ecuador, such as Yasuni NP (Espi-
nosa et al. 2018). However, this is not the case in
western Ecuador, where jaguar populations are

Photo: M. Amend/WCS).

at the brink of extinction (Saavedra et al. 2017,
Zapata & Araguillin 2013).

Venezuela has 259,000 km? of PAs and there
are no officially approved [Ts. There are 46
NPs and 36 other PAs. Caura NP is the largest
(75,340 km?) and the youngest one (created
in 2017; http://www.inparques.gab.ve/cms/
main/galeria). However, the actual situation
inside the NPs is uncertain due to underfund-
ing, insecurity and lawlessness derived from
illegal mining (Castillo 2020, deSousa 2020).
For example, it is estimated that over 20% of
the area of Canaima NP has been destroyed by
illegal gold mining, and Caura and Yacapana
follow in degree of disturbance from gold min-
ing (Mongabay 2018, RAISG 2020).

Peru is estimated to have the second largest
jaguar population after Brazil, with high den-
sities in the Amazonian lowlands along the
eastern flank of the Andes (Jedrzejewski et al.
2018, Tobler et al. 2013). There are 25 National
PAs within the jaguar’s distribution range in
Peru covering an area of 171,400 km? or 28%
of the range. ITs cover an additional 190,700
km? or 31% of the range (Jedrzejewski et al.
2023a) and together with regional and private
PAs and buffer zones over 65% of the jaguar’s
range have some level of protection. Jaguar
habitat in Peru is largely connected from north
to south, with a series of PAs including the
Pucacuro National Reserve, Pacaya Samiria
National Reserve, Sierra del Divisor NP, Cor-
dillera Azul NP. Alto-Purus NP, Manu NP and
the Bahuaja-Sonene NP forming the backbone
(Carrillo-Percastegui & Maffei 2016, Tobler et
al. 2013). There is a strong connectivity along
the Amazon basin to Colombia and Brazil
and a noteworthy triple frontier international
border population between Peru, Bolivia and
Brazil. Jaguar conservation in Peru should
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focus on maintaining jaguar populations and
connectivity outside of PAs, especially in log-
ging concessions which make up the majority
of the unprotected forest. Major threats to
jaguars in Peru are deforestation due to the
advancement of informal mining and agricu-
[ture, unsustainable hunting of prey, and kill-
ing due to conflict. The first two threats are
moving eastward from the Andes foothills and
the hunting is endemic to the indigenous and
colonist settlements in the Amazon irradiating
a depletion of jaguar prey outwards (Carrillo-
Percastegui & Maffei 2016).

Brazil has over 1,330,000 km? of its jaguar
range inside PAs and 995,000 km?inside ITs,
which is proportionally more than any other
South American countries (Jedrzejewski et
al. 2023a). The Amazon is unique because
over 50% of the biome is legally protected
(Sollmann et al. 2008) and the majority of
the forests are well connected representing
a large continuous jaguar population (Nijha-
wan 2012). Only in the Amazon are the PAs
large enough to have the potential for long-
term jaguar conservation on their own as
modelled by Sollmann et al. (2008). This ex-
tensive area constitutes the largest contiguo-
us block of jaguar habitat within the species’
range. Despite the many PAs located in the
Amazon, the biome continues to be under
threat. The deforestation Arc has aggressive
mining, selective logging, predatory agricu-
[ture, general colonisation pressures, road
penetration and man-made fires (Figs 1-3;
Barber et al. 2014, Nepstad et al. 2001). For
instance, near 1.8% of the jaguar population
has been displaced by deforestation in the
last five years in the Brazilian Amazon (Me-
nezes et al. 2021). Private reserves play a key
conservation role here (Negr@es et al. 2011).
More parks are needed in the states of Acre,
Amazonas, Rondonia and Para to counter the
advance of the deforestation arc. The PAs of
the Pantanal, Cerrado, Caatinga, and Atlantic
Forest are less numerous and smaller than
the ones in the Amazon and probably insuf-
ficient for maintaining jaguar populations in
the long term (Paviolo et al. 2016, Sollmann
et al. 2008). The Atlantic Forest and the se-
mi-arid Caatinga are isolated and have the
most impacted potential corridors (Silveira
et al. 2014). New PAs and well-defined func-
tional corridors are crucially needed in cen-
tral, southern, and eastern Brazil to maintain
and/or re-establish connectivity between the
fragmented jaguar populations of Caatinga
(Morato et al. 2014, Jedrzejewski 2023c),
Cerrado (Portugal et al. 2020), and Atlantic
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Forest which holds only a remnant 2.8% of its
historic jaguar population (Paviolo et al. 2016).
Maintaining connectivity in the Cerrado is par-
ticularly critical, given its central location, link-
ing Pantanal, Caatinga, Amazon, and Atlantic
Forest and high agricultural pressure. These
would help ensure connectivity between the
Amazon and the Pantanal.

Jaguar conservation in Brazil has several
important transboundary dimensions. In the
north and west, the Brazilian Amazon borders
with all French Guiana, Suriname, Guyana,
Venezuela, Colombia, Ecuador, Peru, and
Bolivia (Berzins et al. 2023, Jedrzejewski
et al. 2023b). Northern Roraima could play
a key role connecting PA blocks with south-
east Venezuela and southwest Guyana. In
south-western Brazil the Pantanal grades
into the Bolivian and Paraguayan Chaco
(Thompson et al. 2023), which grades into the
Chiquitania of Bolivia which in turn grades
into the Amazon and hence the Guiana Shield.
All told, this complex exceeds four million
square kilometers and is the planet’s largest
tropical reservair of biodiversity and carbon.
New parks are needed in the western flanks
of Mato Grosso, where a PA would comple-
ment the Noel Kempff Mercado NP on the
Bolivian border and in the Mato Grosso do Sul
western limit to complement the San Matias
Integrated Management district in that land-
scape. The Brazil-Bolivia area includes three
JCUs and connecting corridors that provide
over more than 1,500 km of shared border that
are important to the long-term maintenance
of those three core populations and for those
to the south. The latter area is in much need
of transboundary parks and international con-
servation cooperation. Exemplary research
and conservation work has been done in the
Corredor Verde between Argentina and Brazil
where jaguar populations are recovering
after being in a very critical situation at the
end of the last century (Paviolo et al. 2015,
2016). However, the degree of isolation of this
population and profuse hunting requires strin-
gent transboundary conservation action to
secure a long-term stable population of jagu-
ars (De Angelo et al. 2013, Paviolo et al. 2006).
Approximately one-fifth (22.5%) of Bolivia's
territory is covered by PAs. It also has 14 mil-
lion hectares protected under Ramsar and
20 million hectares of forest owned and con-
trolled by indigenous people. However, not all
ecoregions/biomes are equally represented.
The stronghold for jaguars lies in the eastern
lowlands of the country in a unique latitudi-
nal transitional from the Amazon through

savannah-forest mosaics to Chiquitano dry
forest into Pantanal and Chaco, all biomes
apt for jaguars (Maffei et al. 2004, Silver et
al. 2004, Romero-Mufioz et al. 2019). The Beni
savannahs are largely unprotected, and are
a hotbed for jaguar-cattle conflict, with large
numbers of jaguars and pumas killed there
each year. PA coverage should be extended
to ensure survival for jaguars in this unique
environment. At the same time, new PAs
should be created in the Santa Cruz Depart-
ment to ensure connectivity between the Noel
Kempff Mercado NP and San Matias NP. Exist-
ing parks have lacked political support in pre-
vious administrations, suffering from chronic
underfunding, understaffing and exploitation.
Bolivian parks and the jaguar populations they
harbor are threatened by new roads, legal and
illegal mining, a new hydroelectric project, il-
legal colonisation, rampant hunting and lately,
by man-made fires (Perz et al. 2013, Maffei et
al. 2016, Romero-Mufioz et al. 2019). Given the
important potential of Bolivian jaguars for long-
term continental conservation, strengthening
the governance and defense of NPs should
be an international priority. The southeastern
comer of Bolivia is in the Pantanal watershed,
part of the greater Pantanal JCU and incredibly
important as trans-frontier jaguar crossroads
meriting effective conservation actions. The
bi-national Bolivia-Paraguayan Gran Chaco
and the trans-frontier areas with Argentina
merit better integration of forest conservation
and hunting regulation with the agricultural ex-
pansion that threatens to consume the biome.
Paraguay has a young national PA system,
established in 1994, protecting close to 28,000
km?, or about 6.9% of Paraguay’s land area
(Cartes & Yanosky 2020). However, land dis-
putes, indigenous land claims, administrative
errors, land invasion, and flooding from reser-
voir developments, have reduced PAs by at
least 3,500 km?, while >4,200 km? of PAs have
been downgraded to less strict categories of
protection (Cartes & Yanosky 2020). In the
Atlantic Forest of eastern Paraguay, the only
surviving jaguars are confined to the private
Mbaracayu and Morombi reserves (Paviolo
et al. 2016, McBride & Thompson 2019). Both
these reserves are under severe threats from
illegal logging and hunting, and land invasion
for campesino farmland and illicit marijuana
production. In western Paraguay jaguars are
found in >21,100 km of PAs in the Gran Chaco
and Pantanal, which constitutes about 5% of
the land area west of the Rio Paraguay. Agricul-
tural expansion has been rapid in the remain-
ing stronghold for jaguars in northeastern
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Paraguay in the Chaco. Still linked to large PAs
in south-eastern Bolivia, this core component
of the Gran Chaco and the Pantanal-Chaco-
Chiquitana-Amazon. This merits actions that
include ranching with more effective conser-
vation than has taken place to date.

Argentina holds three populations of jaguars in
about 85,000 km? of jaguar habitat that should
contain between 200 and 300 jaguars (Paviolo
etal. 2019). All trans-frontier, the populations are
the focus of research and conservation initiatives.
Jaguars still exist in Salta, Jujuy, Formosa and
over the Chaco with a remnant population in
the Misiones province (Perovic & Herran 1998,
Di Biteti et al. 2016). Chaco populations are
in a very critical situation (Altrichter et al.
2006, Quiroga et al. 2014). PAs cover 28% of
jaguar range in the country, but its proper im-
plementation is not fully effective, and poach-
ing problems still exist. Major threats include
increasingly eroded lands and habitats from
intensive agriculture and livestock, added to
expanding arid lands and indiscriminate hunt-
ing, even in PAs (Altrichter et al. 2006, Di Bi-
teti et al. 2016, Martinez Pardo et al. 2017).
Argentina’s 2016 National Conservation Plan
for jaguars combines previous regional jaguar
conservation plans in Yungas, El Chaco and
Paranaense forest regions. This plan seeks to
maintain and restore natural jaguar popula-
tions in northern Argentina through four
lines of action: scientific research, landscape
connectivity, habitat protection, and education
(Nacion 2016). It is noteworthy to mention the
reintroduction programme for jaguars in the
wetlands of Ibera (Zamboni et al. 2017).

Discussion

This summary of jaguar legal status, utilisa-
tion, management, and conservation gives
insight into the current state of the jaguar
and its needs in South America. The jaguar is
legally protected in most of the range coun-
tries, but all lack strict enforcement and real
protection on the ground for the species. PA
violations, illegal killing of jaguars and trade
in their parts (illegal in every country), has,
thus far, resulted in few convictions. Even
when enforcement is active, hunters and
poachers have been able to make the most of
legislative loopholes and exemptions. Recent
reviews of illegal wildlife trade (Morcatty
et al. 2020, Arias 2021) have alluded to the
role that inadequate public investment in
conservation and correspondingly weak com-
mitments to wildlife law enforcement play in
allowing almost unfettered levels of domestic
trade in jaguar parts. That concern extends to

the often-urgent need to better defend PAs
from a variety of illegal uses.

NPs have been and still are a cornerstone of
jaguar conservation in the continent, but ham-
pered, with a few exceptions, by underfund-
ing, understaffing and a lack of governance
and political will. The resulting lack of ade-
quate enforcement capacities by park rangers
has weakened their impact. There is a key,
time-sensitive, opportunity to work closer be-
tween indigenous reserves and territories to
strengthen overall conservation and connec-
tivity. This would build on the overall success
in conservation governance already achieved.
Exceptional ranches and other private proper-
ties have also played key conservation roles
in many parts (Hoogesteijn & Chapman 1997,
Hoogesteijn & Hoogesteijn 2010, Hoogesteijn
et al. 2015, Payan & Boron, 2019, Tomas et
al. 2019). Financing the operation of NPs and
fostering key private protection should be a
priority for national governments and funding
agencies. The latter is noteworthy, given that
51% of the jaguar's current distribution is out-
side PAs and [Ts.

Even the larger, more developed countries
such as Brazil and Argentina have challenges
adequately addressing poaching and illegal
incursions into PAs. All this emphasises the
political work needed to improve the situa-
tion for jaguars and the habitats they occupy
and use. The best-protected population of
jaguars may be the one in the Pantanal, as a
product of the financial incentives provided
by jaguar-viewing tourism that motivates
local people to value and protecting the
species that sustain a large chunk of their
livelihoods (Tortato et al. 2017).

The CITES prohibition in the mid-1970s worked
well countering a growing international threat
but appears to have left a less prominent level
of domestic trade intact within each country.
We currently lack robust and standardised
estimates of jaguar killing in South America.
However, that is a parameter whose detection
fraction may continue to challenge efforts to
measure it. Most killings go unregistered by
government agencies and few entities apart
from academic and NGOs are paying atten-
tion. The current extent of jaguar trafficking
across the region remains unknown, with offi-
cial records likely underestimating this threat.
Recent investigations have revealed that the
trade in jaguar body parts is largely diffused,
opportunistic and domestic, with limited con-
crete evidence of trade to China from Bolivia
and Suriname (Arias 2021). The trade merits
more research and inter-institutional and

international coordination, in addition to re-
search on the extent of the domestic demand
and uses and links with human-jaguar con-
flict. Multi-faceted approaches are needed to
stop trade including better law enforcement,
behaviour change, and conflict management.
Management of wild jaguars has mainly
focused on reactive hunting to depredation
events. There is currently a long list of alter-
natives to reduce attacks and several expe-
riences developing throughout South America
(Castafio-Uribe et al. 2016, Knox et al. 2019).
In the coming years the challenge will be
to strengthen and implement on a much
larger scale the local initiatives of NGOs, re-
searchers and governments to promote ac-
tions to reduce jaguar attacks on livestock and
their consequent persecution. Currently there
are a few noteworthy examples of habituation
schemes, like the one done by Oncafari aimed
to stimulate tourism viewing in southern Pan-
tanal, the Porto Jofre region jaguar oriented
tourism activities in the Northern Pantanal,
and the rewilding of jaguars in the wetlands
of Iberd in Argentina.

Conservation of jaguars in South America
has been relatively well fed by research data
(Schaller & Crawshaw 1980, Hoogesteijn &
Mondolfi 1992, Quigley & Crawshaw 1992,
Medellin et al. 2002, Rabinowitz & Zeller
2010, Castafio-Uribe et al. 2016, Boron et al.
2023, Morato et al. 2023). There is very worth-
while accumulated and growing information
on spatial ecology from GPS collared individ-
uals spearheaded by valiant projects in differ-
ent countries of South America (Thompson et
al. 2021h). These data are essential to design
and actively manage conservation actions for
the future of the species with more frequent
needs of translocations and gene pool varia-
tion. Amazonia lacks strong data on ecology
and jaguar killing, with a few notable excep-
tions.

The Jaguar 2030 Roadmap marks a milestone
for the species. Ideally it joins and justifies
government and private partner conservation
actions for jaguars. The pathways include all
the needed key points, from addressing public
opinion to development planning to science,
with a strong focus on core areas and connec-
tivity, and it is probably the best and most com-
prehensive drafted plan to save the species to
date. Recently the CITES and Convention on
Migratory Species CMS Secretariats have
joined the 2030 Coordinating Committee.
Given their direct interaction with signatory
countries, this should help ensure uptake
and implementation. Additional entities such
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as the diverse components of the IUCN can
also engage, promote and execute the Road
Map. The role of NGOs has been evident in
the drafting and promotion of the document
and can be heightened through additional
collaboration with governments and conven-
tions (Convention on Biological Diversity CBD,
CITES, CMS) to make the plan a reality.

A key pathway involves the development of
financially sustainable mechanism for jaguar
conservation and currently this has seen
development in certified timber and non-
timber extraction (Polisar et al. 2016, Paviolo
et al. 2018, Tobler et al. 2018), new jaguar
tourism initiatives outside the Pantanal (Hyde
et al. 2023) and a carbon credits scheme to
secure forests along the Jaguar corridor
Initiative (Hyde et al. 2022). The latter consists
of a South American tripartite relationship
between ISA, South Pole and Panthera for
carbon bonds emission along key forest and
plantations along the corridor that currently
includes more than 2,860 km?.

It is noteworthy to highlight the importance of
transboundary cooperation and action, espe-
cially among the trans-frontier hotspot for
jaguar gene flow in the Panama - Colombia
Darien, among the Amazonian country poli-
tical boundaries and between the Bolivian and
Brazilian Chiquitano-Pantanal-Cerrado frontier.
These political boundaries, if unchecked, act
as loopholes in legislation, smuggling and
general lack of governance when they could
instead be playing a key role in strengthened
connectivity through international collabo-
rative conservation. The political differences
among countries that affect jaguars weaken
the effective application of laws and regula-
tions that could protect jaguars on the large
scale need to be transcended. Where jaguar
trade is truly international in scope, it needs
to be addressed collaboratively at both ends,
source and destination.

Emerging threats like jaguar parts smuggling
and man-made fires merit special attention
and effective action. These constitute the
new threats building on top of the old and
traditional ones that our history or research
and conservation hasn't been able to solve.
The collaborative synergy sparked by the
IUCN SSC Cat Specialist Group and San Diego
Zoo Wildlife Alliance to launch this special
issue is an example of the power needed to
face jointly, among conservationists and re-
searchers, current questions and summarise
immediate needs for the species. Let us hope
this mobilises more joined-up action. If jaguar
conservation aims at being effective at a
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large scale, in an ever more populated world,
it needs to be efficiently streamlined from
high level agreements through reliable and
systematic funding to applicable and scalable
effects on the ground, within a matrix of PAs,
complemented with effective corridors, strong
values associated to jaguar survival and local
people buy-in.

Acknowledgments

This paper was made possible by Christine and Urs
Breitenmoser from the IUCN SSC Cat SG support
and Stacey Johnson and team from the San Diego
Zoo Wildlife Alliance. We are grateful for informa-
tion and Support from Angela Mejia, Adriana
Rivera, Ricardo Babarro (Ministerio de Ambiente,
Venezuela).

References

Altrichter M., Boaglio G. & Perovic P. 2006a. The de-
cline of jaguars Panthera onca in the Argentine
Chaco. Oryx 40, 302—-309.

Amstislavsky S. Y., Kozhevnikova V. V., Muzika V. V.
& Kizilova E. A. 2017. Reproductive hiology and a
genome resource bank of Felidae. Russian Jour-
nal of Developmental Biology 48, 81-92.

Antunes A. P, Fewster R. M., Venticinque E. M.,
Peres C. A, Levi T, Rohe F. & Shepard G. H. 2016.
Empty forest or empty rivers? A century of com-
mercial hunting in Amazonia. Science Advances
2,e1600936.

Arias M. 2021. CITES Study on the illegal trade in jaguars
(Panthera onca). CITES, Switzerland. 141 pp.

Arias M., Hinsley A., Nogales-Ascarrunz P, Carvajal-
Bacarreza P J., Negroes N., Glikman J. A. &
Milner-Gulland E. J. 2021. Complex interactions
between commercial and noncommercial drivers
of illegal trade for a threatened felid. Animal
Conservation 24, 810-819.

Ayala G. & Wallace R. B. 2009. Jaguar (Panthera
onca). In Libro Rojo de La Fauna Silvestre de
Vertebrados de Bolivia. Ministerio de Medio Am-
biente y Agua, La Paz, Bolivia, pp. 528-530.

Barber C. P, Cochrane M. A, Souza C. M. & Laurance
W. F. 2014. Roads, deforestation, and the miti-
gating effect of protected areas in the Amazon.
Biological Conservation 177, 203—209.

Berzins R., Hallett M., Paemelaere E. A. D., Cromwell
L., Ouboter P, Kadosoe V., Ramalho E., Morato
R. & Jedrzejewski W. 2023. Distribution and sta-
tus of the jaguar in the Guiana shield. Cat News
Special Issue 16, 14-22.

Boron V., Tzanopoulos J., Gallo J., Barragan J.,
Jaimes-Rodriguez L., Schaller G. & Payan E.
2016. Jaguar Densities across Human-Domi-
nated Landscapes in Colombia: The Contribution
of Unprotected Areas to Long Term Conservation.
PLoS ONE 11 (5): 0153973.

Boron V., Deere N. J., Hyde M., Bardales R., Sta-
siukynas D. & Payan E. 2023. Habitat modifica-
tion destabilizes spatial associations and per-
sistence of Neotropical carnivores. Current
Biology 33, 3722-3731.

Braczkowski A., Ruzo A., Sanchez F, Castagnino
R., Brown C., Guynup S., Winter S., Gandy D. &
0'Brien C. 2019. The ayahuasca tourism boom:
An undervalued demand driver for jaguar body
parts? Conservation Science and Practice 1,
e126.

Carrillo-Percastegui S. & Maffei L. 2016. XIIl. Es-
tado de la conservacion del jaguar en Perd. /n
MedellinR. A., de la Torre J. A., Zarza H., Chavez
C. & Ceballos G. (Eds). El Jaguar En El Siglo XXI:
La Perspectiva Continental. Fondo de Cultura
Economica, México D.c.

Cartes J. L. & Yanosky A. A. 2020. Una evaluacién de
los 24 afios de implementacion del Sistema Na-
cional de Areas Protegidas del Paraguay. Revista
de Ciencias Ambientales 54, 147—-164.

Castafio-Uribe C., Lasso C., Hoogesteijn R., Diaz-
Pulido A. & Payan E. 2016. Conflicto entre felinos
y humanos en América Latina. /n Conflicto entre
felinos y humanos (Instituto). C. Castafio-Uribe C.
Lasso R. Hoogesteijn, & E. Payan (Eds). Instituto
de Investigacidn de Recursos Bioldgicos Alexan-
der von Humboldt (IAvH). Bogotd, D. C., Colom-
bia. 489 pp.

Castillo A. 2020. Guardaparques y bomberos fo-
restales exigen al gobierno sueldo “digno.” El
Informador.

Cavalcanti S. M. C. & Gese E. M. 2010. Spatial ecol-
ogy and social interactions of jaguars (Panthera
Onca) in the Southern Pantanal, Brazil. Journal of
Mammalogy 91, 722-736.

Crawshaw P. G. 2002. Mortalidad inducida por hu-
manos y conservacion de jaguares: el Pantanal y
el Parque Naional Iguacu en Brasil. /n EI Jaguar
En El Nuevo Milenio. Medellin R. A., Equihua C.,
Chetkiewicz C. -L. B., Crawshaw P. G., Rabinowitz
A., Redford K. H., Robinson J. G., Sanderson E. &
Taber A. B. (Eds). Editorial Ediciones Cientificas
Universitarias, pp. 451-464.

Crawshaw P. G. & Quigley H. B. 1991. Jaguar spa-
cing, activity and habitat use in a seasonally
flooded environment in Brazil. Journal of Zoology
223, 357-370.

De Angelo C. 2011. Evaluacion de la aptitud del ha-
bitat para la reintroduccion del yaguareté en la
cuenca del Iberd. Puerto Iguazd.

De Angelo C., Paviolo A., Wiegand T, Kanagaraj R.
& Di Bitetti M. S. 2013. Understanding species
persistence for defining conservation actions: A
management landscape for jaguars in the Atlantic
Forest. Biological Conservation 159, 422—433.

de Araujo G. R, de Paula T. A. R., de Deco-souza T,
Morato R. G., Bergo L. C. F, da Silva L. C., Costa

69




state of the jaguar in South America

D. S. & Braud C. 2017. Comparison of semen
samples collected from wild and captive jaguars
(Panthera onca ) by urethral catheterization after
pharmacological induction. Animal Reproduction
Science 195, 1-7.

de Azevedo F. C. C. & Murray D. L. 2007. Spatial or-
ganization and food habits of jaguars (Panthera
onca) in a floodplain forest. Biological Conserva-
tion 137, 391-402.

de Carvalho E. A. R. & Morato R. G. 2013. Factors Af-
fecting Big Cat Hunting in Brazilian Protected Ar-
eas. Tropical Conservation Science 6, 303-310.

deSousa J. 2020. Los guardaparques y bomberos
forestales en Venzuela son los peores pagados
del mundo. Observatorio de Ecologia Politica
de Venezuela. https://ecopoliticavenezuela.
0rg/2020/06/08/lo0s-guardaparques-y-bomberos-
forestales-de-venezuela-son-los-peores-paga-
dos-del-mundo/.

Di Biteti M. S., De Angelo C., Quiroga C., Altrichter
M., Pavilo A., Cuyckens G. A. E. & Perovic P. G.
2016. XVII. estado de conservacién del jaguar en
Argentina. /n El Jaguar En El Siglo XXI: La Per-
spectiva Continental. MedellinR. A., de la Torre J.
A, Zarza H., Chavez, C., Ceballos G. (Eds). Fondo
de Cultura Economica, México D.C, pp. 449-481.

Eizirik E., Kim J.-H., Menatti-Raymond M., Crawshaw
P G., O'Brien S. J. & Johnson W. E. 2001. Phylo-
geography, population history and conservation
genetics of jaguars (Panthera onca, Mammalia,
Felidae). Molecular Ecology 10, 65-79.

Espinosa S., Zapata-Rios G., Saavedra M., Tirira D. &
Alava J. 2011a. Jaguar de Occidente (Panthera
onca centralis). In Libro Rojo de Los Mamiferos
Del Ecuador. Tirira D. (Ed.). Fundacion Mamiferos
y Conservacion, Pontificia Universidad Catoli-
ca del Ecuador y Ministerio del Ambiente del
Ecuador. Quito, Ecuador, pp. 94-95.

Espinosa S., Zapata-Rios G., Saavedra M., Tirira D.
& Alava J. 2011b. Jaguar de Oriente (Panthera
onca onca). In Libro Rojo de Los Mamiferos Del
Ecuador. Tirira D. (Ed.). Fundacién Mamiferos y
Conservacidn, Pontificia Universidad Catélica del
Ecuador y Ministerio del Ambiente del Ecuador.,
Quito, Ecuador, pp. 129-130.

Espinosa S., Celis G. & Branch L. C. 2018. When roads
appear jaguars decline: Increased access to an
Amazonian wilderness area reduces potential for
jaguar conservation. PLoS ONE 13 (1): e0189740.

Fischhoff R., Castellanos A. A., Rodrigues J. P. G. L.
M., Varsani A. & Han B. A. 2021. Predicting the
zoonoatic capacity of mammal species for SARS-
CoV-2. Proceedings of the Royal Society B 288,
20211651.

Forero-Medina G. & Joppa L. 2010. Representation
of Global and National Conservation Priorities by
Colombia’s Protected Area Network. PLoS ONE
5(10): e13210.

FUDECI. 1991. Felinos de Venezuela: Biologia, Ecolo-
gia y Conservacion. FUDECI, Audubon, Profauna,
Valencia.

Gasparini-Morato R. L., Sartorello L., Rampim L., Fra-
goso C. E., May J. A, Teles P, Haberfeld M., de
Paula R. C. & Morato R. G. 2021. Is reintroduction
a tool for the conservation of the jaguar Panthera
onca? A case study in the Brazilian Pantanal.
Oryx 55, 1-5.

Giordano A., Giménez D., Martinez \V, Rojas V., Saldi-
var S, Velilla M., ... & Ramirez F. 2017. CARNI-
VORA: los carnivoros, in: Asociacién Paraguaya
de Mastozoologia y Secretaria del Ambiente
(Ed.), Libro Rojo de Los Mamiferos Del Paraguay:
Especies Amenazadas de Extincion. Editorial
CREATIO, Asuncién, Paraguay, pp. 79-101.

Grimwood . R. 1968. Notes on the distribution and
status of some Peruvian mammals. American
Committee International Wildlife Protection and
New York Zoological Society, Bronx, NY, USA,
10460.

Harmsen B. J., Foster R. J., Gutierrez S. M., Marin
S. Y. & Doncaster C. P. 2010. Scrape-marking
behavior of jaguars (Panthera onca) and pumas
(Puma concolor). Journal of Mammalogy 97,
1225-1234.

Hoogesteijn R. & Mondolfi E.1992. El jaguar, ti-
gre americano, Armitano Editores, Caracas,
Venezuela. 182 pp.

Hoogesteijn R. & Chapman C. A. 1997. Large ranches
as conservation tools in the Venezuelan llanos.
Oryx 31, 274-284.

Hoogesteijn A. & Hoogesteijn R. 2010. Cattle ranch-
ing and biodiversity conservation as allies in
South America’s flooded savannas. Great Plains
Research 20, 37-50.

Hoogesteijn R. & Hoogesteijn A. 2011. Estrate-
gias anti-depredacion para fincas ganaderas
en latinoamerica: una guia. Panthera, Campo
Grande, Brazil. 56 pp.

Hoogesteijn A. & Hoogesteijn R. 2013. (Capitulo 9)
Conservacion de jaguares en espacios humani-
zados, estrategias para reducir conflictos. /n
Payéan E. & Castafio-Uribe C. (Eds). Gra. Panthera
Colombia, Conservacién Internacional, Funda-
cion Herencia Ambiental Caribe y Cat Specialist
Group, Bogot, D. C., Colombia.

Hoogesteijn R., Boede E. 0. & Mondolfi E. 2002. Ob-
servaciones sobre la depredacién de jaguares so-
bre bovinos en Venezuela y los programas de con-
trol gubernamentales. /n El Jaguar En El Nuevo
Milenio. Medellin R. A., Equihua C., Chetkiewicz
C., Crawshaw P, Rabinowitz A., Redford K., Ro-
binson J., Sanderson E. & Taber A. (Eds). Fondo
de cultura Econémica, Universidad Autonoma de
México & WCS, Mexico, pp. 183—198.

Hoogesteijn R., Hoogesteijn A., Tortato F. R., Rampim
L. E., Vilas Boas Concane H., May Junior J. A.

& Sartorello L. 2015. Conservacion de jaguares
(Panthera onca) fuera de éreas protegidas: turis-
mo de observacion de jaguares en propiedades
privadas del Pantanal, Brasil. /n Conservacién
de Jaguares (Panthera onca) Fuera de Areas
Protegidas: Turismo de Observacion de Jaguares
En Propiedades Privadas Del Pantanal, Brasil.
Payén, E., Lasso, C.A., Castafio-Uribe, C. (Eds).
Instituto de Investigacion de Recursos Biolégi-
cos Alexander von Humboldt, Bogota, D. C., pp.
259-274.

Hyde M., Boron V., Rincén S., Viana D. F. P, Larcher L.,
Reginato G. A. & Payan E. 2022. Refining carbon
credits to contribute to large camnivore conserva-
tion: The jaguar as a case study. Conservation
Letters 15, €12880.

Hyde M., Payan E., Barragan J., Stasiukynas D.,
Rincon S., Kendall W. L, ... & Boron V. 2023.
Tourism-supported working lands sustain a
growing jaguar population in the Colombian
Llanos. Scientific Reports 13, 10408.

IUCN NL. 2020. Unveiling the criminal networks be-
hind jaguar trafficking in Bolivia. Amsterdam, the
Netherlands.

Jedrzejewski W., Abarca M., Viloria A., Cerda H.,
Lew D., Takiff H., Abadia E., Velozo P & Schmidt
K. 2011. Jaguar conservation in Venezuela
against the backdrop of current knowledge on its
biology and evolution. Interciencia 36, 954-966.

Jedrzejewski W., Abarca M., Boede E.O., Hooge-
steijn R., Isasi-Catala E., Carrefio R., Viloria A.,
Cerda H., Lew D., Gonzélez-Ferndndez A. J.,
Perera L. & Puerto Carrillo M. F. 2015. Jaguar
(Panthera onca). In Libro Rojo de La Fauna Vene-
zolana. Rodriguez J. P, Garcia-Rawlins A. &
Rojas-Sudrez F. (Eds). Provita y Fundacién Empre-
sas Polar, Caracas, Venezuela.

Jedrzejewski W., Carrefio R., Sanchez-Mercado A.,
Schmidt K., Abarca M., Robinson H. S., Boede E.
0., Hoogesteijn R., Viloria A. L., Cerda H., Vels-
quez G. & Zambrano-Martinez S. 2017. Human-
jaguar conflicts and the relative importance of re-
taliatory killing and hunting for jaguar (Panthera
onca) populations in Venezuela. Biological Con-
servation 209, 524-532.

Jedrzejewski W., Robinson H. S., Abarca, M., Zeller
K. A, Velasquez G., Paemelaere E. A. D, ... &
Quigley H. 2018. Estimating large camivore
populations at global scale based on spatial
predictions of density and distribution — Applica-
tion to the jaguar (Panthera onca). PLoS ONE 13
(3):€0194719.

Jedrzejewski W., Morato R. G., Negroes N., Wallace
R. B., Paviolo A., De Angelo C., ... & Abarca M.
2023a. Estimating species distribution changes
due to human impacts: the 2020's status of the
jaguar in South America. Cat News Special Issue
16, 44-55.

CATnews Special Issue 16 Winter 2023


https://ecopoliticavenezuela.org/2020/06/08/los-guardaparques-y-bomberos-forestales-de-venezuela-son-los-peores-pagados-del-mundo/
https://ecopoliticavenezuela.org/2020/06/08/los-guardaparques-y-bomberos-forestales-de-venezuela-son-los-peores-pagados-del-mundo/
https://ecopoliticavenezuela.org/2020/06/08/los-guardaparques-y-bomberos-forestales-de-venezuela-son-los-peores-pagados-del-mundo/
https://ecopoliticavenezuela.org/2020/06/08/los-guardaparques-y-bomberos-forestales-de-venezuela-son-los-peores-pagados-del-mundo/

Jedrzejewski W., Maffei L., Espinosa S., Wallace R.,
Negroes N., Morato R. G., ... & Breitenmoser
U. 2023b. Jaguar conservation status in north-
western South America. Cat News Special Issue
16, 23-34.

Jedrzejewski W., Morato R. G., Wallace R. B.,
Thompson J., Paviolo A, De Angelo C., ... &
Johnson S. 2023c. Landscape connectivity analy-
sis and proposition of the main corridor network
for the jaguar in South America. Cat News Spe-
cial Issue 16, 56-61.

Knox J., Negroes N., Marchini S., Barboza K., Gua-
nacoma G., Balhau P, Tobler M. W. & Glikman J.
A. 2019. Jaguar Persecution Without “Cowflict™:
Insights From Protected Territories in the Bolivian
Amazon. Frontiers in Ecology and Evolution 7, 494.

Maffei L., Cullar E. & Noss A. 2004. One thousand
jaguars (Panthera onca) in Bolivias Chaco? Cam-
era trapping in the Kaa-lya National Park. Journal
of Zoology 262, 295-304.

Maffei L., Rumiz D., Arispe R., Cuéllar E. & Noss
A.2016. XIV. Situacién del jaguar en Bolivia. /n
El Jaguar En El Siglo XXI: La Perspectiva Con-
tinental. Medellin R. A., de la Torre J. A., Zarza
H., Chavez C., Ceballos G. (Eds). Fondo de Cultura
Economica, México D.c, pp. 352—365.

Martinez Pardo J., Paviolo A., Saura S. & De Angelo C.
2017. Halting the isolation of jaguars: where to act
locally to sustain connectivity in their southernmost
population. Animal Conservation 20, 543-554.

McBride R. T. & Thompson J. J. 2019. Spatial eco-
logy of Paraguay’s last remaining Atlantic forest
Jaguars (Panthera onca): implications for their
long-term survival. Biodiversity 20, 20—26.

McBride R. T. & Thompson J. J. 2018. Space use and
movement of jaguar (Panthera onca) in westemn
Paraguay. Mammalia 82, 540-549.

Medellin R. A., Equihua C., Chetkiewics C., Rabino-
witz A., Crawshaw P, Rabinowitz A., Redford K.,
Robinson J. G., Sanderson E. & Taber A. 2002. EI
jaguar en el nuevo milenio. Fondo de cultura ecdno-
mica. Universidad Nacional Auténoma de Méxicoy
Wildlife Conservation Society México D. F

Menezes J.F.S., Tortato F. R., Oliveira-Santos L. G. R.,
Roque F. 0. & Morato R. G. 2021. Deforestation,
fires, and lack of governance are displacing
thousands of jaguars in Brazilian Amazon. Con-
servation Science and Practice, e477.

Ministerio de Desarrollo Agrario y Riego, & SERFOR.
2022. Plan Nacional de Conservacién del jaguar
en el Perd, perfodo 2022-2031.

Miquelle D. G., Jiménez-Peréz |. I., Lépez G., Onorato
D., Rozhnov V, Arenas R. E., ... & Yachmenni-
kova A. 2016. Rescue, rehabilitation, transloca-
tion, reintroduction and captive rearing: lessons
from handling the other big cats., in: McCarthy,
T, Mallon, D. (Eds), Snow Leopards. Elsevier,
New York, pp. 324-338.

the jaguar in South America - status review and strategy

Payan et al.

Mongabay. 2018. La apuesta del Arco Minero de
Venezuela: explotacion, deforestacion y muerte.
Mongabay Latam.

MoratoR. G., Conforti V. A., AzevedoF. C., Jacomo A.T.
A, Silveira L., Sana D., Nunes A. L. V., Guimardes
M. A. B. V. & Barnabe R. C. 2001. Comparative
analyses of semen and endocrine characteristics
of free-living versus captive jaguars (Panthera
onca). Reproduction 122, 745-751.

Morato R. G., de Barros Ferraz K. M. P. M., de Paula
R. C. & de Campos C. B. 2014. Identification of
Priority Conservation Areas and Potential Corri-
dors for Jaguars in the Caatinga Biome, Brazil.
PLoS ONE 9 (4): €92950.

Morato R. G., Stabach J. A., Fleming C. H., Calabrese
J. M, De PaulaR. C., Ferraz K. M. P M., ... &
Leimgruber P. 2016. Space use and movement
of a neotropical top predator: The endangered
jaguar. PLoS ONE 11 (12): e0168176.

Morato R. G., Beisiegel B. M., Ramalho E. E., Campos
C.B. & Boulhosa R. L. P 2018. Panthera onca, in:
Livro Vermelho Da Fauna Brasileira Ameagada
de Extingdo: Volume II' -Mamiferos. Instituto
Chico Mendes de Conservagdo da Biodiversi-
dade, Brasilia, Brazil, pp. 353-357.

Morato R. G., Jedrzejewski W., Polisar J., Maffei
L., Paviolo A., Johnson S., ... & Thompson J. J.
Behaviour and ecology of the jaguar. Cat News
Special Issue 16, 6-13.

Morcatty T. Q., Bausch Macedo J. C., Nekaris K. A,
Ni Q., Durigan C. C., Svensson M. S. & Nijman
V. 2020. Illegal trade in wild cats and its link to
Chinese-led development in Central and South
America. Conservation Biology 34, 1525—1535.

Nacion M. de A. de la (Ed.). 2016. Plan Nacional
de Conservacion del Monumento Natural
Yaguareté. Ministerio de Ambiente y Desarrollo
Sustentable.

Negroes N., Revilla E., Fonseca C., Soares A. M. V.
M., Jacomo A. T. A. & Silveira L. 2011. Private
forest reserves can aid in preserving the com-
munity of medium and large-sized vertebrates
in the Amazon arc of deforestation. Biodiversity
and Conservation 20, 505-518.

Nepstad D., Carvalho G., Barros A. C., Alencar A., Capo-
bianco J. P, Bishop J., Moutinho P, Lefebvre P,
SilvaU. L. & Prins E. 2001. Road paving, fire regime
feedbacks, and the future of Amazon forests.
Forest Ecology and Management 154, 395-407.

Nepstad D., Schwartzman S., Bamberger B., Santilli
M., Ray D., Schlesinger P, Lefebrve P, Alencar
A., Prinz E., Fiske G. & Rolla A. 2006. Inhibition
of Amazon Deforestation and Fire by Parks and
Indigenous Lands. Conservation Biology 20,
65-73.

Nijhawan S. A. H. L. 2012. Conservation units, prio-
rity areas and dispersal corridors for jaguars in
Brazil. Cat News Special Issue 7, 47-50.

Nuwer R. L. 2018. Poached: Inside the Dark \World of
Wildlife Trafficking. Merloyd Lawrence. 384 pp.

Olsoy P J., Zeller K. A., Hicke J. A., Quigley H. B., Ra-
binowitz A. R. & Thornton D. H. 2016. Quantifying
the effects of deforestation and fragmentation
on a range-wide conservation plan for jaguars.
Biological Conservation 203, 8-16.

Paula R. C., Deshiez A., Cavalcanti S. M. C. 2012.
Plano de agdo nacional para a conservagdo da
onga pintada. ICMBio, Brasilia, Brazil.

Paviolo A., De Angelo C., Di Blanco Y., Ferrari C., Di
Bitetti M., Kasper C. B., Mazim F, Soares J. &
Oliveira T. G. 2006. The Need of Transboundary
Efforts to Preserve the Southernmost Jaguar
Population in the World. Cat News 45, 12—14.

Paviolo A., De Angelo C. D., DiBlanco Y. E., Di Bitetti
M. S. 2008. Jaguar Panthera onca population
decline in the Upper Parand Atlantic Forest of
Argentina and Brazil. Oryx 42, 554-561.

Paviolo A., Crawshaw P. G., Caso A., de QOliveira T.
@., Lopez-Gonzalez C. A., Kelly M. J., De Angelo
C. & Payan E. 2015. Leopardus pardalis. The
IUCN Red List of Threatened Species 2015:
e.T11509A97212355. https://dx.doi.org/10.2305/
IUCN.UK.2015-4.RLTS.T11509A50653476.en.
Downloaded on 11 December 2023.

Paviolo A., De Angelo C., Ferraz K. M. P. M. B., Mora-
to R. G., Martinez Pardo J., Srbek-Araujo A. C.,
... & Azevedo F. 2016. A biodiversity hotspot
losing its top predator: The challenge of jaguar
conservation in the Atlantic Forest of South
America. Scientific Reports 6, 1-16.

Paviolo A., Cruz P, lezzi M. E., Martinez Pardo J.,
Varela D., De Angelo C., Benito S., Vanderhoeven
E., Palacio L., Quiroga V., Arrabal J. P, Costa S.,
Di Bitetti M. S. 2018. Barriers, corridors or suit-
able habitat? Effect of monoculture tree planta-
tions on the habitat use and prey availability for
jaguars and pumas in the Atlantic Forest. Forest
Ecology and Management 430, 576-586.

Paviolo A., De Angelo C., de Bustos S., Perovic P. G.,
Quiroga V. A., Ocampo L. N., Lizarraga L., Vare-
la D. & Reppucci J. I. 2019. Panthera onca. In
SAYDS-SAREM (Ed.), Categorizacién 2019 de
los mamiferos de Argentina segin su riesgo
de extincién. Lista Roja de los mamiferos de
Argentina.

Payan E. & Trujillo L. A. 2006. The Tigrilladas in
Colombia. Cat News 44, 25-28.

Payéan E. & Escudero S. 2015. Densidad de jaguares
(Panthera onca) y abundancia de grandes mami-
feros terrestres en un érea no protegida del Ama-
zonas colombiano. /n Conservacion de Grandes
Vertebrados En Areas No Protegidas de Colom-
bia, Venezuela y Brasil. Payan E., Lasso C. &
Castafio-Uribe C. (Eds). Instituto de Investigacién
de Recursos Biolégicos Alexander von Humboldt
(IAvH), Bogotd, D. C., Colombia, pp. 225-242.

71



https://dx.doi.org/10.2305/IUCN.UK.2015-4.RLTS.T11509A50653476.en
https://dx.doi.org/10.2305/IUCN.UK.2015-4.RLTS.T11509A50653476.en

chapter 3

Payan E. & von Hildebrand M. 2016. La conectividad
a gran escala como herramienta clave para la
conservacion en Colombia. /nBiodiversidad 2015
Estado y Tendencias Biodiversidad Continental
de Colombia. Gomez M., Mareno L., Andrade G.,
Rueda C. (Eds). Instituto Alexander von Humboldt
(IAvH), Bogota, D. C., Colombia, pp. 306-307.

Payén E. & Gomez Garcia-Reyes C. 2017. Iconografias
y representaciones del jaguar en Colombia: de la
permanencia simbélica a la conservacién bio-
l6gica, Antipoda. Revista de Antropologia y Ar-
queologia.

Payan E. & Boron V. 2019. The Future of Wild Mam-
mals in Qil Palm Landscapes in the Neotropics.
Frontiers in Forests and Global Change 2, 61.

Payéan E., Soto C., Ruiz-Garcia M., Nijhawan S., Gon-
zalez-Maya J., Valderrama-Vasquez C. & Casta-
fio-Uribe C. 2016. Unidades de conservacion,
conectividad v calidad de habitat de jaguar en
colombia. /nEl Jaguar En El Siglo XXI. La Perspec-
tiva Continental. Medellin R. A., de la Torre J. A,
Zarza H., Chavez, C., Ceballos G. (Eds). Fondo de
Cultura Economica, México D.c, pp. 239-274.

Perovic P G. & Herran M., 1998. Distribucion del
jaguar Panthera onca en las provincias de Jujuy
y Salta, noroeste de argentina. Mastozoologia
Neotrop. 5, 47-52.

PerzS. G., Qiu Y, Xia Y., Southworth J., Sun J., Mar-
sik M., Rocha K., Passos V., Rojas D., Alarcén G.,
Barnes G. & Baraloto C. 2013. Trans-boundary
infrastructure and land cover change: Highway
paving and community-level deforestation in a
tri-national frontier in the Amazon. Land use pol-
icy 34, 27-41.

Pinckert de Paz M. E., Saavedra A. A., Aliaga-Rossel
E. & Guizada L. A. (Eds). 2020. Plan de Accitn
para la Conservacion del Jaguar (Panthera onca)
2020-2025. Ministerio de Medio Ambiente y
Agua.

Polisar J., Maxit I, Scognamillo D., Farrell L., Sun-
quist M. E. & Eisenberg J. F. 2003. Jaguars,
pumas, their prey base, and cattle ranching:
Ecological interpretations of a management pro-
blem. Biological Conservation 109, 297-310.

Polisar J., de Thoisy B., Rumiz D. I., Santos F. D.,
McNab R. B., Garcia-Anleu R., Ponce-Santizo G.,
Avrispe R. & Venegas C. 2016. Using certified tim-
ber extraction to benefit jaguar and ecosystem
conservation. Ambio 46, 588—603.

Palisar J., Davies C., da Silva M., Arias M., Morcatty
T, Lambert A. E., ... &Plotkin M. 2023. A global
perspective on trade in jaguar parts from South
America. 2023. Cat News Special Issue 16,
74-83.

Portugal M. P, Morato R. G., de Barros Ferraz K. M. P.
M., Rodrigues F. H. G., Jacobi C. M. 2020. Priority
areas for jaguar Panthera onca conservation in
the Cerrado. Oryx 54, 854—865.

Praxedes E. A, de Oliveira L. R. M., Silva M. B,,
Borges A. A., de Oliveira Santos M. V, Silva H.
V. R., de Oliveira M. F, Silva A. R., Pereira A.
2019. Effects of cryopreservation techniques on
the preservation of ear skin — An alternative ap-
proach to conservation of jaguar, Panthera onca
(Linnaeus, 1758). Cryobiology 88, 15-22.

Quigley H. B., Crawshaw P. G. 1992. A conservation
plan for the jaguar Panthera onca in the Pan-
tanal region of Brazil. Biological Conservation 61,
149-157.

Quigley H., Hoogesteijn R., Hoogesteijn A., Payan E.,
Corrales D., Salom-perez R. & Urbina Y. 2015. Ob-
servations and preliminary testing of jaguar de-
predation reduction techniques in and between
core jaguar populations. PARKS 21, 63-72.

Quigley H., Foster R., Petracca L., Payan E., Salom
R. & Harmsen B. 2017. Panthera onca (errata
version published in 2018). https://doi.org/e.
115953A50658693. Downloaded on 15 Decem-
ber 2023.

Quigley H., Foster R., Petracca L., Payan E., Salom R. &
Harmsen B. 2018. Panthera onca. The IUCN Red List
of Threatened Species 2017: E.T15353A123791436.
https://doi.org/http://dx.doi.org/10.2305/IUCN.
UK.2017-3 RLTS.T15953A50658693.en. Download-
ed on 15 December 2023.

Quigley H., Jedrzejewski W., Polisar J., Gonzalez-
Maya J. F, Morato R. G., Payan Garrido E., ...
& Breitenmoser C. 2023. Past, present and future
threats to jaguar and conservation needs. Cat
News Special Issue 16, 88-101.

Quiroga V. A., Boaglio G. I., Noss A. J. & Di Bitetti M.
S. 2014. Critical population status of the jaguar
Panthera onca in the Argentine Chaco: camera-
trap surveys suggest recent collapse and immi-
nent regional extinction. Oryx 48, 141-148.

Rabinowitz A. 1986. Jaguar predation on domestic
livestock in Belize. Wildlife Society Bulletin 14,
170-174.

Rabinowitz A. & Zeller K. A. 2010. A range-wide
model of landscape connectivity and conser-
vation for the jaguar, Panthera onca. Biological
Conservation 143, 939-945.

RAISG. 2020. Amazonia Bajo Presidn.

Ramalho E. 2012. Jaguar population dynamics,
feeding ecology, human induced mortality, and
conservation in the Varzea floodplain forests of
Amazonia. University of Florida.

Rial A. 2011. Hatos privados de los Llanos de
Venezuela: de la amenaza a la proteccion.
In Biodiversidad de La Cuenca Del Orinoco:
Avreas Prioritarias Para La Conservacion y Uso
Sostenible. Lasso C., Rial A., Matallana C.,
Ramirez,W., Sefiaris J., Diaz-Pulido A., Corzo, G.,
Machado-Allison A. (Eds). Instituto Alexander
von Humboldt, Ministerio de ambiente, Vivienda
y Desarrollo Territorial, WWF Colombia, Funda-

cion Omacha, fundacién La Salle de ciencias
Naturales e Instituto de Estudios de la Orinoquia,
Bogotd, D. C, pp. 249-270.

Rodriguez-Mahecha J., Jorgenson J., Durén R. C.
& Bedoya G. 2006. Jaguar Panthera onca. In
Libro Rojo de Los Mamiferos de Colombia. Ro-
driguez-Mahecha J., Alberico M., Trujillo F. &
Jorgenson J. (Eds). Conservacién Internacional
Colombia, Ministerio de Ambiente, Vivienda
y Desarrollo Territorial, Bogota, Colombia, pp.
260-265.

Romero-Mufioz A., Torres R., Noss A. J., Giordano
A.J., Quiroga V., Thompson J. J., Baumann M.,
Altrichter M., McBride R., Velilla M., Arispe R. &
Kuemmerle T. 2019. Habitat loss and overhunting
synergistically drive the extirpation of jaguars
from the Gran Chaco. Diversity and Distributions
25, 176-190.

Ruiz-Garcia M. & Payén E. 2013. Craniometric varia-
tion in jaguar subspecies (Panthera onca) from
Colombia. /n Molecular Population Genetics,
Evolutionary Biology and Biological Conserva-
tion of Neotropical Carnivores. Ruiz-Garcia M.,
Shostell J. (Eds). Nova Science, New York, pp.
465-484.

Saavedra M., Cun P, Horstman E., Carabajo S. &
Alava J.J. 2017. The Last Coastal Jaguars of
Ecuador: Ecology, Conservation and Manage-
ment Implications. /n Big Cats. Shrivastav A. B.
(Ed.). pp. 111-131.

Sanderson E. W, Redford K. H., Chetkiewicz C. L. B,
Medellin R. A., Rabinowitz A. R., Robinson J. G.,
Taber A. B., 2002. Planning to Save a Species: the
Jaguar as a Model. Conservation Biology 16, 58—72.

Saunders N. J. 1998. Icons of power: Feline sym-
bolism in the Americas, Icons of Power: Feline
Symbalism in the Americas. Rout, Agawam.

Schaller G. B. & Crawshaw P. G. 1980. Movement
Patterns of Jaguar. Biotropica 12, 161.

Scognamillo D., Maxit I. E., Sunquist M. & Polisar J.
2003. Coexistence of jaguar (Panthera onca) and
puma (Puma concolor) in a mosaic landscape in
the Venezuelan llanos. Journal of Zoology 259,
269-279.

Secretarfa del Ambiente, Wildlife Conservation So-
ciety & ltaipu Binacional (Eds). 2016. Plan de
Manejo de la Panthera onca, Paraguay 2017-
2026. Secretaria del Ambiente, Wildlife Con-
servation Society Paraguay & ltaipu Binacional,
Asuncién, Paraguay.

SERFOR. 2018. Libro Rojo de la Fauna Silvestre
Amenazada del Per(, Primera ed. ed. SERFOR
(Servicio Nacional Forestal y de Fauna Silvestre),
Lima, Perd.

SilvaH.V.R., Nunes T. G. P, Brito, B. F,, Campos L. B.,
da Silva A. M., Silva A. R., Comizzoli P. & da Silva
L. D. M. 2020. Influence of different extenders
on morphological and functional parameters of

CATnews Special Issue 16 Winter 2023


https://doi.org/e.T15953A50658693
https://doi.org/e.T15953A50658693
https://doi.org/http://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T15953A50658693.en.
https://doi.org/http://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T15953A50658693.en.

frozen-thawed spermatozoa of jaguar (Panthera
onca). Cryobiology 92, 53-61.

Silveira L., Sollmann R., Jdcomo A. T. A., Diniz Filho
J. A FE & Torres N. M. 2014. The potential for
large-scale wildlife corridors between protected
areas in Brazil using the jaguar as a model
species. Landscape Ecology 29, 1213-1223.

Silver S. C., Ostro L. E. T, Marsh L. K., Maffei L,
Noss A. J., Kelly M. J., Wallace R. B., Gémez
H. & Ayala G. 2004. The use of camera traps for
estimating jaguar Panthera onca abundance and
density using capture/recapture analysis. Oryx
38, 148-154.

Soisalo M. K. & Cavalcanti S. M. C. 2006. Estimating
the density of a jaguar population in the Brazilian
Pantanal using camera-traps and capture-recap-
ture sampling in combination with GPS radio-
telemetry. Biological Conservation 129, 487—-496.

Sollmann R., Torres N. & Silveira L. 2008. Jaguar
Conservation in Brazil : The Role of Protected Ar-
eas. Cat News Special Issue 4, 15-20.

Stasiukynas D. C., Boron V., Hoogesteijn R., Barra-
gén J., Martin A, Tortato F, Rincdn S. & Payan
E. 2022. Hide and flirt: observed behavior of
female jaguars (Panthera onca) to protect their
young cubs from adult males. Acta Ethologica
25,179-183.

Swank W. G., Teer J. G. 1989. Status of the
jaguar—1987. Oryx 23, 14-21.

Thompson J., Morato R., Niebuhr B., Bejarano V,
Oshima J., Barros A., ... & Ribeiro M. 2021a.
Range-wide and ecoregional-scale factors shaping
space use and movement by the Neotropic's flag-
ship predator: the jaguar. Current Biology, 38 pp.

Thompson J., Morato R. G., Niebuhr B. B., Alegre
V. B., Oshima J. E. F, de Barros A. E., ... & Ri-
beiro M. C. 2021b. Environmental and anthropo-
genic factors synergistically affect space use of
jaguars. Current Biology 31, 1-10.

Thompson J., Paviolo A., Morato R. G., Jedrzejewski
W, Tortato F, de Bustos S., ... & Breitenmoser
C. 2023. Jaguar current status, distribution and
conservation in south-eastern South America.
Cat News Special Issue 16, 35-43.

Thornton D., Zeller K., Rondinini C., Boitani L,
Crooks K., Burdett C., Rabinowitz A., Quigley H.
2016. Assessing the umbrella value of a range-
wide conservation network for jaguars (Panthera
onca). Ecological Applications 26, 1112—1124.

Tobler M.W., Carrillo-Percastegui S. E., Zifiga Hart-
ley A., Powell G. V. N. 2013. High jaguar densities
and large population sizes in the core habitat of
the southwestern Amazon. Biological Conser-
vation 159, 375-381.

Tobler M. W.,, Garcia Anleu R., Carrillo-Percastegui
S.E., Ponce Santizo G., Polisar J., Zufiiga Hartley
A. & Goldstein |. 2018. Do responsibly managed
logging concessions adequately protect jaguars

the jaguar in South America - status review and strategy

state of the jaguar in South America

and other large and medium-sized mammals?
Two case studies from Guatemala and Peru.
Biological Conservation 220, 245-253.

Tomas W. M., de Oliveira Roque F, Morato R. G.,
Medici P. E., Chiaravalloti R. M., Tortato F. R,
... & Junk W. J. 2019. Sustainability Agenda
for the Pantanal Wetland: Perspectives on a
Collaborative Interface for Science, Policy, and
Decision-Making. Tropical Conservation Science
12, 194008291987263.

Tortato F, lzzo T., Hoogesteijn R. & Peres C., 2017.
The numbers of the beast: Valuation of jaguar
(Panthera onca) tourism and cattle depredation
in the Brazilian Pantanal. Global Ecology and
Conservation 11, 106—114.

Uribe M., Payén E., Brabec J., Vélez J., Taubert A,
Chaparro-Gutiérrez J. J., Hermosilla C., Diakou
A. & Morelli S. 2021. Intestinal Parasites of
Neotropical Wild Jaguars, Pumas, Ocelots, and
Jaguarundis in Colombia: Old Friends Brought
Back from Oblivion and New Insights. Pathogens
10, 822-822.

Valderrama-Vésquez C. & Moreno W. 2006. Pro-
grama nacional para la conservacion de los fe-
linos en colombia.

Valderrama-Vasquez C. A., Hoogesteijn R., Payan
Garrido E. & Editores F. P. 2017. GRECO: Manual
de campo para el manejo del conflicto entre
humanos v felinos. Panthera y USFWS, Cali,
Colombia.

Valderrama-Vasquez C., Hoogesteijn R., Payan E.,
Quigley H. & Hoogesteijn A. 2024. Predator-
friendly ranching, use of electric fences, and
creole cattle in the Colombian savannas. Euro-
pean Journal of Wildlife Research 70, 1-12.

Verheij P. 2019. An Assessment of Wildlife Poaching
and Trafficking in Bolivia and Suriname. IUCN
NL, Amsterdam, the Netherlands. 78 pp.

Villalba L., Maffei L., Freytas M. & Polisar J. 2016.
Primeras experiencias de mitigacion de conflic-
tos entre ganaderos y grandes felinos en estan-
cias de Paraguay. /n Conflicto Entre Felinos y
Humanos En América Latina. Castafio-Uribe C.,
Lasso C., Hoogesteijn R., Diaz-Pulido A., Payéan
E. (Eds). Instituto de Investigacién de Recursos
Bioldgicos Alexander von Humboldt (IAvH),
Bogota, D. C., Colombia, 227-236 pp.

Villalva P. & Moracho E. 2019. Tiger trade threatens
big cats worldwide. Science 364, 743.

Walker W. S., Gorelik S. R., Baccini A., Aragon-Osejo
J. L, Josse C., Meyer C., ...& Schwartzman S.
2020. The role of forest conversion, degradation,
and disturbance in the carbon dynamics of Ama-
zon indigenous territories and protected areas.
Proceedings of the National Academy of Science
117, 3015-3025.

Wallace R. B., Gomez H. & Ayala G. 2003. Camera
trapping for jaguar (Panthera onca) in the Tuichi

Valley, Bolivia. Mastozoologia Neotropical 10,
133-139.

Zamboni T, Di Martino S. & Jiménez-Pérez I., 2017.
A review of a multispecies reintroduction to re-
store a large ecosystem: The Iberd Rewilding
Program (Argentina). Perspectives in Ecology and
Conservation 15, 248-256.

Zapata G. & Araguillin E. 2013. Estado de conser-
vacion del jaguar y el pecari de labio blanco en
el Ecuador occidental. Biodivers. Neotropics 3,
21-9.

Zapata G., Araguillin E., Cevallos J., Moreno F,
Ortega A., Rengel J., Valarezo N., Burbano A,
Polisar J., Pérez C. & Contenido J. C. 2014. Plan
de Accidn para la Conservacion del Jaguar en el
Ecuador. Ministerio del Ambiente, Wildlife Con-
servation Society, Liz Claiborne & Art Ortenberg
Foundation y Wild4ever, Quito.

' Panthera, New York, USA

2 Wildlife Conservation Society, New York, USA
" <epayan@wcs.org>

 Department of Environment and Development,
Zamorano Biodiversity Center, Zamorano
University, Tegucigalpa, Honduras

¢ Sierra National Forest, Clovis, California, USA

5 Departamento de Conservagao e Uso
Sustentével da Biodiversidade, Secretaria
Nacional de Biodiversidade, Floresta e Direito
dos Animais, Ministério do Meio Ambiente e
Mudanca do Clima, Brasilia, DF, Brazil

 Asociacion Guyra Paraguay — CONACYT, Asun-
cion, Paraguay

7 Consejo Nacional de Ciencia y Tecnologia
(CONACYT), Asuncion, Paraguay

¢ Instituto Saite, Asuncion, Paraguay

® Instituto de Biologia Subtropical, Universidad

Nacional de Misiones and CONICET

Asociacion Civil Centro de Investigaciones

del Bosque Atlantico (CelBA), Puerto Iguazd,

3

Misiones, Argentina

" Biosfera Consultores Ambientales Lima, Peru

<)

San Diego Zoo Wildlife Alliance, Conservation
Science and Wildlife Health, Escondido, Califor-
nia, USA

Facultad de Ciencias, Universidad Autonoma de

@

San Luis Potosi, Mexico.
Facultad de Ciencias Exactas y Naturales,
Pontificia Universidad Catdlica del Ecuador,

=

Ecuador
ACEAA-Conservacion Amazonica, Bolivia

&

=

Centro de Ecologia, Instituto Venezolano de In-
vestigaciones Cientificas (IVIC), Caracas 1020A,
Venezuela

73




