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Abstract Although the Near Threatened jaguar Panthera
onca ranges from the south-west USA to central Argentina,
populations outside Amazonia are generally small and iso-
lated. One such area, the Sierra Madre de Chiapas in the
state of Chiapas, Mexico, is potentially an important area
for jaguar conservation but information on the species in
this region is limited and its conservation status is unknown.
In this study we documented the occurrence and abundance
of jaguars in the Sierra Madre de Chiapas complex. We com-
piled all available records of the species within the region and
conducted a camera-trap survey during August 2015-
December 2016. Interviews were conducted to determine
the perception of the jaguar by cattle owners and to obtain
information on any livestock predation. We found that ja-
guars still occur throughout the Sierra Madre de Chiapas
landscape, including the plains on the Pacific Coast of
Chiapas, but its abundance in the region is low. On the
basis of our findings we have incorporated the Sierra Madre
de Chiapas in Mexico’s National Jaguar Conservation
Strategy, and recommend that international organizations in-
clude this area in their priorities for jaguar conservation. To
improve coexistence between jaguars and the communities of
the Sierra Madre de Chiapas, strategies need to be developed,
in collaboration with the local communities, to improve live-
stock practices for reduction of predation by jaguars, to
strengthen government conservation policies and to imple-
ment educational and communication programmes about
the importance of this species in the region.
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Ithough the jaguar Panthera onca, categorized as Near

Threatened on the IUCN Red List (Quigley et al., 2017),
ranges from the south-west USA to central Argentina, po-
pulations outside Amazonia are generally small and isolated
(de la Torre et al., 2018). One such area, the Sierra Madre de
Chiapas in the state of Chiapas, Mexico, is potentially an im-
portant area for jaguar conservation but information on the
species in this region is limited. To provide information for
Mexico’s National Jaguar Conservation Strategy, we docu-
ment here the occurrence and abundance of the species in
this region.

The Sierra Madre de Chiapas (Fig. 1) is one of the most
biodiverse regions in Mexico, with tropical rainforest,
montane cloud forest, pine—oak forest, and tropical decidu-
ous forest (Pérez-Farrera et al., 2006). The complex of
the Sierra Madre de Chiapas comprises the Natural
Resources Protection Area La Frailescana (1,775 km?®) and
two Biosphere Reserves, El Triunfo (1,191 km®) and La
Sepultura (1,673 km?). The terrain is rugged and steep,
with altitudes of 280-2,600 m. Climate is tropical to sub-
tropical, with a rainy season in May-October. Mean annual
temperatures are 22-26°C, and mean annual rainfall is
1,200-2,000 mm at mid-low altitudes and 4,000 mm at
the highest altitudes.

We compiled all available historical records for the spe-
cies in the region from the National System of Information
on Biodiversity. Additionally, we include confirmed records
of individuals that were poached and confirmed records of
jaguar signs. To document the jaguar’s current presence in
the region we deployed 55 camera-trap stations during
August 2015-December 2016 in c. 420 km?* of the Natural
Resources Protection Area La Frailescana. Camera traps
were installed at a height of 40 cm from the ground and dis-
tances between camera-trap stations were 385-3,373 m
(mean distance 1,073+ SD 753 m). Total sampling effort
was 9,274 trap-days. Individual jaguars detected were iden-
tified in the images and videos by the pattern of their pelage
(Silver et al., 2004).

To make a rapid assessment of the perception of the
jaguar by the local communities and to obtain information
on any jaguar predation on domestic animals, we inter-
viewed 102 cattle owners in the Natural Resources
Protection Area La Frailescana. We used a semi-structured
questionnaire with three sections: knowledge about jaguars,
cattle loss and perceptions (Table 1).
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We obtained 11 records of jaguars for 1986-2008 (Mufloz
& March, 2003; Lorenzo Monterrubio et al., 2005; Morales
Pérez, 2005; Fig. 1), at altitudes of 0-1,632 m in the Sierra
Madre de Chiapas region and the neighbouring coast of
Chiapas (Fig. 1), which was originally tropical rainforest
and mangroves but is now mostly deforested (Aranda,
1996). We obtained four confirmed records of jaguars killed,
three in retaliation for predation of domestic animals in
20122013 and one poached in 2011. Jaguar capture rate
across all camera stations was 0.97 per 1,000 trap-days.
We identified three male and two female jaguars, and we re-
captured three of these individuals. These records were over
1,120-1,758 m, from montane cloud forests and oak forests.

The interviews indicated that the jaguar is well known.
More than half of the interviewees had either seen dead ja-
guars or observed them in the wild, and most of the inter-
viewees had lost some cattle. However, only 10% of these
losses were attributed to predation by large felids; 77%
were a result of illness or accidents. Jaguars were the main
species identified as the predator of cattle (29%) but other
wildlife also caused significant loss (40%; Table 1).
Although the interviewees considered the jaguar’s presence
beneficial for ecosystem functioning, many people felt that
jaguars were the predator mostly responsible for their loss of
cattle (Table 1).

A landscape strategy for jaguar conservation in the Sierra
Madre de Chiapas would need to include areas with suitable
jaguar habitat, such as the coast of Chiapas, which includes
the Encrucijada Biosphere Reserve and adjacent areas of pri-
mary forest (Aranda, 1996). Considering the large spatial

(Rabinowitz & Zeller, 2010).

requirements of jaguars (de la Torre et al., 2017) it is likely
that individuals are moving between the Sierra Madre de
Chiapas and adjacent areas (Fig. 1). This complex, together
with the Encrucijada Biosphere Reserve and adjacent areas,
encompasses c. 5500 km* of primary forest, sufficient to
maintain a population of jaguars (Rodriguez-Soto et al.,
2011). However, the limited number of historical records
that we located indicates that the jaguar population in this re-
gion is sparse, and our camera-trap survey indicates that
abundance in the region is low compared to other areas in
Central America (Silver et al., 2004; de la Torre & Medellin,
2011; Chévez et al., 2016).

International jaguar conservation strategies have not pre-
viously included the Sierra Madre de Chiapas (Fig. 1), and
the region was excluded from the Jaguar Conservation
Units and corridors that were defined to establish continen-
tal priorities to conserve the species (Sanderson et al., 2002;
Rabinowitz & Zeller, 2010). Our results indicate that the spe-
cies is still present in the region, and we have therefore in-
cluded the Sierra Madre de Chiapas in Mexico’s National
Jaguar Conservation Strategy (CONANP, 2009; Zarza
et al., 2013; Ceballos et al., 2016), and we recommend that
international organizations include this area in their prior-
ities for jaguar conservation.

We found that local perceptions of the jaguar included
fear and respect, and jaguars were considered harmful and
dangerous, but most interviewees believed that the jaguar
should be preserved. Although most cattle owners noted
that jaguar conservation in the region is not their responsi-
bility, some showed an interest in implementing actions to
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Jaguar conservation status

TasLE 1 Percentage of responses (of 102 cattle owners interviewed) to questions regarding knowledge about jaguars, the main causes of
livestock loss, and perceptions about jaguars in the Natural Resources Protection Area La Frailescana (Fig. 1).

Question Answer %  Complementary question Answer %
Knowledge about jaguars
Can you recognize the jaguar Yes 83
through cards? No 17
Have you seen a jaguar either Yes 51 How long ago did you see a <1 year 8
dead or alive? jaguar? 1-10 years 63
> 10 years 29
No 49
Have you killed or heard that Yes 30 How many jaguars have you 1 jaguar 60
someone else has killed a jaguar? killed or heard to have been 2 jaguars 11
killed? 3 jaguars 14
4 jaguars 14
No 70
Livestock loss
Have you ever had loss of livestock? ~ Yes 66 Which were the main causes of  Illness 42
loss of livestock? Accident 34
Predation by large carnivores 10
Parturition 8
Drought 3
Theft 2
Misplacement 1
No 34
Have you ever suffered cattle loss 1 species 30 What kind of wildlife attacked Jaguars 29
from wildlife? > 1 species 60 your cattle? Vampire bats 20
Venomous snakes 20
Puma 17
Coyote 7
Other 6
How did you identify the animal  Footprints 60
that attacked your cattle? Marks left by the predator 20
on the dead cattle
Dung or signs of burial 13
Sighting 7
No 8
Perceptions
What does the word jaguar mean Fear 60
to you? Respect 16
Admiration 12
Danger 6
Risk of extinction 3
Harmless 3
Do you think the presence of the Yes 60
jaguar in the region is beneficial No 40

for you?

minimize jaguar predation of cattle. Rearing of livestock
is one of the main economic activities in the areas adjacent
to jaguar habitat in the region, and retaliatory killing
of jaguars in response to attacks on cattle (Treves &
Bruskotter, 2014) could be one of the main reasons for
the low abundance of jaguars in this region. To improve co-
existence between jaguars and the communities of the
Sierra Madre de Chiapas, strategies need to be developed,
in collaboration with the local communities, to improve
livestock practices for reduction of predation by jaguars
(Azuara et al,, 2010), to strengthen government conservation
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policies, and to implement educational and communication
programmes about the importance of this species in the
region.

Acknowledgements We thank our field assistants from the Sierra
Madre de Chiapas for their help, the administration of the Natural
Resources Protection Area La Frailescana, especially S. Naiez,
M. Morales and R. Diaz-Velazquez, SNIB-CONABIO for providing in-
formation for this study, Maria de Jests Teniente and Laura Navarro
from Bioconciencia A.C., and Paulina Arroyo, Lidia Garcia-Gutierrez,
Juan Luis Pefia-Mondragén and Ivonne Cassaigne for their support.

Downloaded from https://www.cambridge.org/core. IP address: 187.171.148.132, on 20 Oct 2018 at 19:36:44, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/5S0030605318000558


https://www.cambridge.org/core/terms
https://doi.org/10.1017/S0030605318000558
https://www.cambridge.org/core

J. A. de la Torre et al.

This work was supported by the Conservation Program of Endangered
Species of CONANP-Mexico, the NRPAF, and Bioconciencia A.C.

Author contributions Study design: JAT, MR and LAM; compi-
lation of information and first draft: JAT; contribution to writing:
MR; compilation of information on jaguar distribution: GM and
LAM; review of the data and direction of revisions: JAT and MR; revi-
sion of the manuscript: RAM.

Conflicts of interest None.

Ethical standards All interviews abided by the ethical standards of
the Social Research Association.

References

ARANDA, M. (1996) Distribucién y abundancia del jaguar, Panthera
onca (Carnivora; Felidae) en el estado de Chiapas, México. Acta
Zoolbgica Mexicana, 68, 45-52.

AzuUARA, D, MANTEROLA, C.,, PALLARES, E., SOLER, A., RIVERA, A.,
CASSAIGNE, L et al. (2010) Protocolo de atencion a conflictos con
felinos silvestres por depredacién de ganado. Comisién Nacional de
Areas Naturales Protegidas—Secretarfa de Medio Ambiente y
Recursos Naturales, Ciudad de México, México.

CEBALLOS, G., ZARZA, H., CHAVEZ, C. & GONZALEZ-MAYA, J.F. (2016)
Ecology and conservation of jaguars in Mexico: state of knowledge
and future challenges. In Tropical Conservation: Perspectives on Local
and Global Priorities (eds A. Aguirre & R. Sukumar), pp. 273-289.
Oxford University Press, New York City, USA.

CHAVEZ, C., ZARZA, H., DE LA TORRE, J.A.,, MEDELLIN, RA. &
CEBALLOS, G. (2016) Distribucién y estado de conservacion del
jaguar en México. In El Jaguar en el Siglo XXI: La Perspectiva
Continental (eds R.A. Medellin, J.A. de la Torre, H. Zarza,

C. Chévez & G. Ceballos), pp. 47-92. Fondo de Cultura Econémica,
Universidad Nacional Auténoma de México, Ciudad de México,
México.

CONANP (2009) Programa de Accién para la Conservacion de la
Especie: Jaguar (Panthera onca). Comisién Nacional de Areas
Naturales Protegidas. Secretaria de Medio Ambiente y Recursos
Naturales, Ciudad de México, México.

DE LA TORRE, J.A., GONZALEZ-MAYA, J.F.,, ZarzaA, H., CEBALLOS, G.
& MEDELLIN, R.A. (2018) The jaguar’s spots are darker than they
appear: assessing the global conservation status of the jaguar
Panthera onca. Oryx, 52, 300-315.

DE LA TORRE, J.A. & MEDELLIN, R.A. (2011) Jaguars Panthera onca in
the Greater Lacandona Ecosystem, Chiapas, Mexico: population
estimates and future prospects. Oryx, 45, 546-553.

DE LA TORRE, J.A,, NUNEZ, ] M. & MEDELLIN, R.A. (2017) Spatial
requirements of jaguars and pumas in Southern Mexico.
Mammalian Biology, 84, 52-60.

LorENZO MONTERRUBIO, A.M.C,, BoLaNoOs CITALAN, J.E. &
BARRAGAN ToRRES, F. (2005) Actualizacion de la base de datos de la

coleccién mastozooldgica de El Colegio de la Frontera Sur, San
Cristobal de las Casas. El Colegio de la Frontera Sur, Unidad San
Cristobal de las Casas, Bases de datos SNIB-CONABIO proyecto
No. AAoo3, Ciudad de México, México.

MoRALES PEREZ, J.E. (2005) Vertebrados terrestres del Corredor
Bioldgico Sierra Madre del Sur, Chiapas, México. Instituto de
Historia Natural y Ecologia, Direccién de Investigacion Miguel
Alvarez del Toro, Bases de datos SNIB-CONABIO proyecto No.
Yo21, Ciudad de México, México.

Muroz Aronso, L.A. & MarcH MIEsuT, L]. (2003) Actualizacion y
enriquecimiento de las bases de datos del proyecto de evaluacion y
andlisis geogrdfico de la diversidad faunistica de Chiapas. El Colegio
de la Frontera Sur, Bases de datos SNIB-CONABIO proyectos No.
Uo14 y P132, Ciudad de México, México.

PErREZ-FARRERA, M.A.,, MELENDEZ-LOPEZ, E., SARMIENTO, O.F.,
MoRreNo, N.L. & Najarro, F.H. (2006) Inventario floristico de la
zona de proteccién forestal la Frailescana (zona focal), Chiapas,
Mexico, Universidad de Ciencias y Artes del Estado de Chiapas,
Informe Final SNIB-CONABIO, proyecto No. Yo12, Ciudad de
México, México.

QuiIGLEY, H., FOSTER, R,, PETRACCA, L., PavaN, E., SaLoM, R. &
HARMSEN, B. (2017) Panthera onca. In The IUCN Red List of
Threatened Species 2017: e.T15953A50658693. Http://dx.doi.org/10.
2305/IUCN.UK.2017-3.RLTS.T15953A50658693.en [accessed 18 May
2018].

RABINOWITZ, A. & ZELLER, K.A. (2010) A range-wide model of
landscape connectivity and conservation for the jaguar, Panthera
onca. Biological Conservation, 143, 939-945.

RobpRrIGUEZ-SoTO, C., MONROY-VILCHIS, O., MAIORANO, L.,
BoITANI, L., FALLER, J.C., BRIONES, M.A. et al. (2011) Predicting
potential distribution of the jaguar (Panthera onca) in Mexico:
identification of priority areas for conservation. Diversity ¢
Distribution, 17, 350—-361.

SANDERSON, E.W., REprorD, K.H., CHETKIEWICZ, C.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.

SILVER, S.C., OsTrO, L.E.T., MARsH, L.K., MaFrElL, L., Noss, A.J.,
KeLLy, M.J. et al. (2004) The use of camera traps for estimating
jaguar Panthera onca abundance and density using capture/
recapture analysis. Oryx, 38, 148-154.

TREVES, A. & BRUSKOTTER, J. (2014) Tolerance for predatory wildlife.
Science, 344, 476-477.

ZARrzA, H., CHAVEZ, C. & CEBALLOS, G. (2013) Importancia de las
iniciativas regionales para la consolidacion de una estrategia
nacional de conservacion de jaguar: el caso de México. In EI Plan de
Conservacion de Felinos del Caribe Colombiano: Los felinos y su
papel en la planificacién regional integral basada en especies clave
(eds C. Castano-Uribe, ].F. Gonzélez-Maya, D. Zarrate-Charry,

C. Ange-Jaramillo & .M. Vela-Vargas), pp. 191-201. Fundacién
Herencia Ambiental Caribe, Pro CAT Colombia, The Sierra To Sea
Institute, Santa Marta, Colombia.

Oryx, Page 4 of 4 © 2018 Fauna & Flora International ~ doi:10.1017/50030605318000558

Downloaded from https://www.cambridge.org/core. IP address: 187.171.148.132, on 20 Oct 2018 at 19:36:44, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/5S0030605318000558


http://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T15953A50658693.en
http://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T15953A50658693.en
http://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T15953A50658693.en
http://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T15953A50658693.en
https://www.cambridge.org/core/terms
https://doi.org/10.1017/S0030605318000558
https://www.cambridge.org/core

	First assessment of the conservation status of the jaguar Panthera onca in the Sierra Madre de Chiapas, Mexico
	Abstract
	Acknowledgements
	References


