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Morelet’s crocodile predation by jaguar in the Calakmul Biosphere

Reserve in southeastern México

Depredacion del cocodrilo de pantano por jaguar en la Reserva de
la Biosfera Calakmul en el sureste de México
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Panthera onca is the largest feline in America. Its diet has been studied in several countries, and reptiles have been identified as part of
it. Despite being one of the most studied felines in Mexico, the depredation of P. onca towards crocodiles had not been documented with
photographic evidence until now. This note documents for the first time with a photograph, a Crocodylus moreletti depredated by a P. onca, in

southeastern Mexico.
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Panthera onca es el felino mdas grande de América, su dieta ha sido estudiada en diversos paises, y se ha identificado que los reptiles son
parte de ella. A pesar de ser uno de los felinos mas estudiados en México, hasta ahora no se habia documentado con evidencia fotogréfica la
depredacion de P. onca hacia cocodrilos. En esta nota se documenta por primera vez en fotografia un individuo de Crocodylus moreletti depre-

dado por un P. onca, en el sureste de México.
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In México, the most important jaguar populations
are found in the southeast of the country. An estimated
population size of over 900 jaguars has been estimated
in the Calakmul region of Campeche alone (Ceballos et
al. 2002). This area has been classified as high priority
for jaguars (Sanderson et al. 2002). Actually the potential
habitat for jaguar, is mainly found in the Jaguar Conserva-
tion Units (JCU) located in the southern and eastern por-
tions of the Yucatan Peninsula, in areas such as Calakmul
(including the Maya Reserve in Guatemala and Rio Negro
in Belize; Rodriguez-Soto et al. 2011; Rabinowitz and Zeller
2010). Recently a study to validate a corridor for jaguars
in Campeche, Hidalgo-Mihart et al. (2015, 2017), found the
presence of jaguars in various of the areas considered as
part of the Calakmul-Términos Lagoon corridor. Camera
trapping showed female jaguars, as well as the presence of
animals for more than one season in the same area, which
could be considered as evidence of a resident population.

Jaguars are opportunist carnivores whose diet varies
according to prey availability, including more than 85 spe-
cies of mammals, birds, reptiles and large invertebrates
(De Azevedo and Murray 2007; Reid 2009; Aranda 2012), in
México has been documented as variable but some preys

are preferred, such as the white-tailed deer (Odocoileus
virginianus), the collared peccary (Pecari tajacu), the coati-
mundi (Nasua narica) and the nine banded armadillo
(Dasypus novemcinctus; Aranda and Sanchez-Cordero
1996; Nunez et al. 2000). Recently, it has been docu-
mented that jaguars have modified their diets to include
smaller animals, unlike Pleistocene’s Era where they mainly
fed on large animals (Ripple et al. 2014). Reptile predation
by jaguar has been documented in México but mostly on
turtles (Emmons 1989; Cuevas et al. 2014). The crocodil-
ians also are components of the jaguar diet, especially
during the first stages of jaguar life. In Amazonia, jaguars
frequently feed on caiman (Melanosuchus niger; Cavalcanti
and Gese 2010; Da Silveira et al. 2010). However, in México
crocodilian predation has been poorly documented. For
example, in Calakmul, Pérez-Flores (2018) documented
jaguar predation on Crocodylus moreletti, based on evi-
dence left on a crocodile’s dead body.

In this article we report a case of C. moreletti captured
by a jaguar based on photographic evidences collected
by camera traps in the Calakmul Biosphere Reserve (CBR),
near waterholes (locally called aguadas) which are the
main source of water, both for wildlife and for humans.
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Predation of crocodile by jaguar

These waterholes are the only source of water for wildlife
and for most of the human communities that surround the
protected area (Reyna-Hurtado et al. 2010). This water scar-
city in the region makes these waterholes a meeting point
for several wild species. The change in rainfall patterns in
recent years in Calakmul due to climate change increases
the problem of waterholes (Mardero et al. 2019).

From February to June 2019 ten digital camera traps:
Cudddeback (Non Typical Inc, De Pere, WI, USA), and
Browning (Trailcam pro), were deployed in 10 waterholes
(calls locally aguadas) located in the CBR with the goal of
recording wildlife species visits to southern México. Came-
ras were tied to a nearby tree at an approximate height of
50 cm and were aimed at the waterhole. The cameras were
programmed to take pictures continuously for 24 hours.

On March 19,2019, a camera located at 18°18'42.27"N and
89°51'22.93" W took a photographic record of a male jaguar
carrying, in its mouth, a dead juvenile C. morelletti (Figure 1).
In Calakmul region, C. morellettiis the only species of crocodil-
ians that has been recorded (Barao-Nébrega et al. 2016). The
photo shows the jaguar holding the dead C. morelletti by the
head, apparently transporting it to another place. It is also
possible to observe the jaguar’s body covered in mud, most
likely from getting the crocodile from the waterhole.

This photo is an evidence of a natural jaguar behavior
that is reported as very common in South America but has
rarely been documented in México, which may be due to
the lack of camera traps in wetlands. The photo was taken
in March, one of the driest months of the year in the area.
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Figure 1. a) Jaguar (Panthera onca) carrying a crocodile (Crocodylus moreletti) ob-
tained with camera trap in 18°18'42.27" N and 89°51'22.93” W, in Calakmul Biosphere
Reserve on the Yucatén Peninsula, Mexico. b) The jaguar was observed returning to the

same camera trap station 5 days later, suggesting that it is a resident of the area.
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In the CBR the soil is made of calcareous origin and most of
the rain falls percolate underground where there are only a
few places for water to accumulate. In 2019, water levels in
the waterholes were very low, due to a very poor rainy 2018
season, which made crocodiles an easy prey for jaguars. As
seen in the photo, the jaguar was entirely covered in mud,
suggesting that it entered the waterhole to capture its prey.

The waterhole where the photograph of a jaguar with
a crocodile in its mouth was recorded is approximately a
1 ha area and is surrounded by trees with a dominance of
Haematoxylum campechianum and Bucida buceras, which
maintains a high canopy cover over the waterhole. It is a
site where is kept a constant presence of tourists, since it
is located on the only road to the archaeological zone of
Calakmul. In this watering hole the biological monitor-
ing is constant, on the behalf of the CBR. The aguadas in
CBR are the main source of water, both for wildlife and for
humans. A study by Reyna-Hurtado et al. (2019) mentions
that the availability of water in the reserve was drastically
reduced in early 2018. The level of aguadas in recent years
has reduced due to the decrease in precipitation and the
prolonged droughts. Recently, rainfall prediction models
for the area and for the Yucatan Peninsula suggest that rain-
falls have changed dramatically in the last 40 years. Over
the past ten years, these changes have been particularly
intense for the CBR (Mardero et al. 2019).

During the dry season, many aguadas are dry and some
with minimum water levels. In the dry season, the fauna
uses the waterholes to hydrate and reproduce, among
other physiological needs. For example, the white-lipped
peccary is one of the main preys of the jaguar, however, this
species needs the aguadas for its survival. By decreasing
the level of aguadas due to the lack of rainfall, the pecca-
ries are forced to travel greater distances in the search for
water. Also, this condition of aguadas has led crocodiles to
become easy preys for jaguars. Normally, all the watering
holes register presence of crocodiles. Jaguars are likely to
stay within their range of activity by taking advantage of
available prey, while peccaries make large migrations to
more humid sites due to the size of the herd. This record
provides information on the behavior of the jaguar and
indicates that at least occasionally, it hunts morelet’s croco-
diles and that they are probably part of its diet in the CBR.
All these changes in the ecosystem need to be monitored
and understood to elaborate conservation or management
actions to preserve Calakmul Biosphere Reserve’s endan-
gered species and their interactions.

Acknowledgements

To project 00092169 “ Fortalecimiento del manejo del
Sistema de Areas Protegidas para mejorar la conservacién
de especies en riesgo y sus habitats’, implemented by the
United Nations Development Program (UNDP), executed
by the National Commission of Protected Natural Areas and
financed by the Global Environment Facility, for the contri-
bution of data collected in the study area. The Deutsche



Gesellschaft fir Internationale Zusammenarbeit (GIZ), pro-
vided the technical support support for the "monitoring of
biodiversity and climate change in the Selva Maya”

Literature cited

AranDA, M., AND V. SANcHEz-CorDERO. 1996. Prey spectra of
jaguar (Panthera onca) and puma (Puma concolor) in tropical
forests of Mexico. Studies on Neotropical Fauna and Environ-
ment 31:65-67.

ARANDA, M. 2012. Manual para el rastreo de mamiferos sil-
vestres de México. Comision para el Conocimiento y Uso de
la Biodiversidad. Ciudad de México, México.

BARAO-NOBREGA, J., S. PuLs, C. Acton, AND K. SLATER. 2016. Croco-
dylus moreletii (Morelet’s crocodile) movement. Herpetologi-
cal Review 47:291-292.

CAVALCANTI, S. M., AnD E. M. Gese. 2010. Kill rates and predation
patterns of jaguars (Panthera onca) in the southern Pantanal,
Brazil. Journal of Mammalogy 91:722-736.

CesaLLos, G., C. CHAvez, A. Rivera, AND C. MANTEROLA. 2002.
Tamano poblacional y conservacién del jaguar en la Reserva
de la Biosfera Calakmul, Campeche, México. Pp. 403- 418 in
El Jaguar en el Nuevo Milenio: Una evaluacién de su estado,
deteccion de prioridades y recomendaciones para la conser-
vacion de los jaguares en América. (Medellin, R. A., C. Equihua,
C. Chetkiewics, A. Rabinowitz, P. Crawshaw, A. Rabinowitz, K.
Redford, J. G. Robinson, E. Sanderson, y A. Taber, eds.). Fondo
de Cultura Econdmica, Universidad Nacional Autonoma de
México y Wildlife Conservation Society. Ciudad de México,
México.

Cuevas, E., J. C. FaLLer-MenEnDEz, A. ANGuLOo, M. ANDRADE-
HernANDEZ, R. A. Puc-GiL, AND B. |. GonzALEz-GARzA. 2014. Tor-
tugas marinasy jaguares en la costa de Quintana Roo. CONA-
BIO. Biodiversitas 114:13-16.

Emmons, L. H. 1989. Jaguar predation on chelonians. Journal
of Herpetology 23:311-314.

DA Sivera, R., E. E. RamaLHO, J. B. THORBJARNARSON, AND W. E.
Macnusson. 2010. Depredation by jaguars on caimans and
importance of reptiles in the diet of jaguar. Journal of Herpe-
tology 44:418-425.

De Azevepo, F. C., AnD D. L. Murray. 2007. Spatial organization
and food habits of jaguars (Panthera onca) in a floodplain for-
est. Biological Conservation 137:391-402.

HipaLco-MiHART, M. G., F. M. ConTrRerAs-MoRreno, A. Jesus, R.
JuARez-Lopez, D. VALERA-AGUILAR, L. A. PErez-SoLano, Anp C.
HernANDEz-LARA. 2015. Registros recientes de jaguar en Ta-
basco, norte de Chiapas y oeste de Campeche, México. Re-
vista Mexicana de Biodiversidad 86:469-477.

HipaLco-MiHART, M. G., F. M. ConTRERAS-MORENO, A. JESUs, AND R.
JuArez-Lopez. 2017. Validation of the Calakmul-Laguna de
Terminos corridor for jaguars Panthera onca in south-eastern
Mexico. Oryx 52:292-299.

MARDERO, S., B. ScHMook, Z. CHRISTMAN, S. METcALFE, AND B. DE
LA BARREDA-BAuUTISTA. 2019. Recent disruptions in the timing
and intensity of precipitation in Calakmul, Mexico. Theoreti-
cal and Applied Climatology 1-16.

NuUiEz, R., B. MiLLER, AND F. Linbzev. 2000. Food habits of jag-
uars and pumas in Jalisco, Mexico. Journal of Zoology
252:373-379.

Simd-Panti et al.

Perez-FLores, J. S. P. 2018. Predation of an adult female Mo-
relet’s crocodile (Crocodylus moreletii) by a jaguar (Panthera
onca) in the Calakmul region, Mexico. Herpetology Notes
11:613-616.

RasinowiTz, A., AND K. ZeLLer. 2010. A range-wide model of
landscape connectivity and conservation for the jaguar, Pan-
thera onca. Biological Conservation 143:939-945.

Rep, F. A. 2009. A field guide to the mammals of Central
America and Southeast of Mexico. Second edition, Oxford
University Press. New York, EE.UU.

RevyNA-HurTADO, R., G. O°FARRIL, D. SimA PanTI, M. ANDRADE, A.
PApiLLA, AND L. Sosa. 2010. Las aguadas de Calakmul. Comi-
sion Nacional para el Uso y Conocimiento de la Biodiversi-
dad. Biodiversitas 93:2-6.

RevyNA-HurTADO, R., D. SiMA-PANTI, D. M. ANDRADE, A. PADILLA, O.
ReTaNA-GuAiscon, W. MARTINEZ, N. MEYER, J. MoOREIRA-RAMIREZ, N.
CARRILLO-REYNA, M. RivERO-HERNANDEZ, |. SERRANO-IMIACGREGOR, S.
CaLmg, N. Arias, AND K. SANCHEZ-PINzON. 2019. Tapir popula-
tion patterns under the disappearance of free-standing wa-
ter. Therya 10:353.

RippLe, W. J., J. A. EsTEes, R. L. BescHTA, C. C. WiLMERSs, E. G. RITCHIE,
M. HeBBLEWHITE, J. BERGER, B. ELmHAGEN, M. LETnIC, M. P. NEL-
soN, O. J. Scumitz, D. W. SmitH, A. D. WALLACH, AND A. J. Wirs-
ING. 2014. Status and ecological effects of the world’s largest
carnivores. Science 343:1241484.

RobriGuez-Soto, C., O. MonRroY-ViLcHis, L. MaioraNo, L. Boitani,
J. C. FALLER, M. BrionEes, R. NUiiez, O. Rosas-Rosas, G. CEBALLOS,
AND A. Farcuca. 2011. Predicting potential distribution of the
jaguar (Panthera onca) in Mexico: identification of priority
areas for conservation. Diversity and Distributions 17:350-
361.

SANDERSON, E., C. CHeTKIEWICZ, R. MEDELLIN, A. RABINOWITZ, K. RED-
ForD, J. RoBinsoN, AnD A. TaBer. 2002. Un anadlisis geogréfico
del estado de conservacion y distribucidon de los jaguares a
través de su drea de distribucién. Pp. 551-600 in El Jaguar
en el Nuevo Milenio (Medellin, R. A., C. Equihua, C. Chet-
kiewicz, P. Crawshaw, A. Rabinowitz, K. Redford, J. Robinson,
E. Sanderson, and A. Taber, eds.). Fondo de Cultura Econémi-
ca-UNAM-Wildlife Conservation Society. Ciudad de México,
México.

Associated editor: Romeo A. Saldana

Submitted: December 18, 2019; Reviewed: February 17, 2020.
Accepted: February 25, 2020; Published on line: March 4, 2020.

www.mastozoologiamexicana.org 10



	Marcador 1
	_30j0zll
	_Hlk32829199
	_1fob9te
	_2et92p0
	_Hlk32480725
	_tyjcwt
	_3dy6vkm
	_1t3h5sf
	_4d34og8
	_17dp8vu
	_3rdcrjn
	_26in1rg

