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_____________________________________________________________________________________________ 

Abstract 

The Jaguar (Panthera onca) is commonly found in tropical lowland forests, although occasional records have been 

reported at higher elevations. This work documents the first verifiable record of a jaguar on the eastern slope of the 

Western Andes in Colombia, in Parque Nacional Natural Farallones de Cali at 2,500 m a.s.l. The record was obtained 

in October 2024 during a camera-trap monitoring program. To contextualize this observation, we compiled recent 

high-elevation records of jaguars in Colombia and developed an ecological niche model using the Maxent algorithm 

and bioclimatic predictors. The best-performing model showed high predictive performance (AUC = 0.924; CBI = 

0.891) and identified precipitation- and temperature-related variables as the main drivers of habitat suitability, 

indicating that both thermal and precipitation patterns may constrain jaguar distribution at elevational limits in 

Colombia. This observation constitutes the first confirmed record of the species on the eastern slopes of the Western 

Andes in Colombia in more than six decades. Although the presence of jaguars in high-montane environments is 

likely transient, this finding highlights the potential role of Andean landscapes in facilitating dispersal and 

connectivity among remnant populations. 

Keywords: camera trapping, species distribution modeling, cloud forest, Andean biodiversity, landscape 

connectivity. 
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Resumen 

El jaguar (Panthera onca) se distribuye principalmente en bosques tropicales de tierras bajas, aunque se han 

reportado registros ocasionales a mayores elevaciones. En este trabajo documenta el primer registro verificable de 

un jaguar en la vertiente oriental de la Cordillera Occidental de los Andes en Colombia, dentro del Parque Nacional 

Natural Farallones de Cali, a 2.500 m s. n. m. El registro se obtuvo en octubre de 2024 durante un programa de 

monitoreo con cámaras trampa. Para contextualizar esta observación, compilamos registros recientes de jaguar en 

zonas de alta elevación en Colombia y desarrollamos un modelo de nicho ecológico utilizando el algoritmo Maxent 

y variables bioclimáticas. El modelo con mejor desempeño mostró una alta capacidad predictiva (AUC = 0,924; CBI = 

0,891) e identificó variables relacionadas con la precipitación y la temperatura como los principales determinantes 

de la idoneidad del hábitat, lo que sugiere que estos factores pueden limitar la distribución del jaguar en los límites 

altitudinales en Colombia. Esta observación constituye el primer registro confirmado de la especie en la vertiente 

oriental de la Cordillera Occidental de Colombia en más de seis décadas. Aunque la presencia de jaguares en 

ambientes montanos altos probablemente sea transitoria, este hallazgo resalta el posible papel de los paisajes 

andinos en facilitar la dispersión y la conectividad entre poblaciones remanentes. 

Palabras clave: fototrampeo, modelo de distribución, bosque nublado, biodiversidad andina, conectividad del 

paisaje. 

_____________________________________________________________________________________________ 

Introduction 

The rediscovery of species in areas where they were 

previously presumed locally extinct may result from 

range shifts, recolonization following habitat 

recovery or occasional occurrences associated with 

environmental change. Changes in species 

distributions have been widely documented as 

responses to altered habitat conditions and other 

environmental drivers, providing insights into 

species’ adaptability and resilience (Scheffers et al., 

2011; Williams & Blois, 2018). The jaguar (Panthera 

onca), the largest feline in the Americas, is currently 

classified as Near Threatened (NT) on the 

International Union for Conservation of Nature 

(IUCN) Red List; however, recent assessments 

indicate that the species may soon qualify as 

Vulnerable (VU), reflecting an increasing risk of 

extinction in the wild (Jedrzejewski et al., 2023). 

Historically, jaguars occupied an extensive range from 

central Argentina to the southwestern United States. 

Since the late nineteenth century, populations have 

declined substantially (De la Torre et al., 2018; 

Jedrzejewski et al., 2023; Medellín et al., 2016; 

Rabinowitz, 1999), and the species currently persists 

in only 33–40% of its original distribution (Bernal-

Escobar et al., 2015; Hoogesteijn et al., 2011; 

Jedrzejewski et al., 2023; Quigley, 2016). In Colombia, 

jaguar populations have experienced marked 

reductions due to habitat fragmentation 

(approximately 36–43% of its habitat is no longer 

viable), hunting, and increasing human-wildlife 

conflict, leading to local extinctions in several regions 

(Machado-Aguilera et al., 2024; Rabinowitz & Zeller, 

2010; Thompson & Velilla, 2017). These declines have 

been particularly pronounced in the inter-Andean 

valleys of the Cauca and Magdalena rivers, which 

together encompass approximately 150,889 km² 

(Medellín et al., 2016; Payán-Garrido et al., 2013). 

Across the country, areas overlapping with the 

species’ distribution cover approximately 

708,681 km², however only 557,792 km² (21.29%; 

currently provide suitable habitat for the species 

(Medellín et al., 2016). Jaguars are most commonly 

associated with tropical lowland forests, where they 

are frequently detected near water bodies and areas 

of dense vegetation (Jedrzejewski et al., 2023; Payán 

et al., 2013; Seymour, 1989).  

Despite this strong association with lowland habitats, 

jaguars exhibit ecological adaptability across a wide 

range of environments, including savannas, dry 
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forest, wetlands, palm plantations (Boron et al., 2016; 

Pardo-Vargas & Payán-Garrido, 2015), coastal 

regions, Amazonian forests, and foothill forests. 

Sporadic reports also exist from high-elevation areas 

(above 2,000 m a.s.l.). Such records have been 

reported throughout the species’ range, including 

Mexico (2,085–2,800 m; Villordo-Galván et al., 2010; 

Briones-Salas et al., 2012; Padilla Gómez et al., 2019), 

Honduras (2,200 m; Castañeda, 2016), Ecuador 

(2,300–2,660 m; Griffith et al., 2022), Bolivia (2700 m; 

Guggisberg, 1975), and Argentina (2355–2490 m; 

Lodeiro-Ocampo et al., 2016). These observations 

suggest that montane habitats may occasionally 

serve as movement corridors or for opportunistic 

foraging for jaguars. In Colombia, historical and 

anecdotal reports (Lizarazo, pers. comm., 2025), as 

well as published records and biodiversity databases 

(Chacón-Pacheco et al., 2014; Fernández-Rodríguez 

et al., 2020; Mendieta-Giraldo et al., 2021; Zárrate-

Charry et al., 2018; GBIF, 2024) document 

occurrences in rural Andean landscapes above 

2,000 m a.s.l. Collectively, these observations 

indicate that jaguars may occasionally use montane 

environments, either as part of their natural 

ecological range or in response to environmental 

conditions (Griffith et al., 2022; Machado-Aguilera et 

al., 2024).  

In this communication, we report the first verifiable 

record of a jaguar at 2,500 m a.s.l on the eastern slope 

of the Western Andes, within Parque Nacional 

Natural Farallones de Cali (PNN Farallones de Cali). 

Although jaguars have been documented on the 

western slopes of this mountain range at lower 

elevations, the species has been presumed locally 

extinct for more than sixty years on the eastern slope 

facing the Cauca River valley (Jedrzejewski et al., 

2023; Machado-Aguilera et al., 2024; Mendieta-

Giraldo et al., 2021; Payán-Garrido et al., 2015). This 

sector of the PNN Farallones de Cali is characterized 

primarily by humid montane cloud forests 

interspersed with fragmented dry forests and 

bordered by agricultural landscapes subject to 

ongoing logging pressure. From an ecological 

perspective, this landscape may function as a 

potential corridor facilitating connectivity across the 

Andes toward southern regions (Jedrzejewski et al., 

2023). In addition to documenting this high-elevation 

record, we conducted a targeted literature review 

and species distribution modeling to assess recent 

reports of jaguars at high elevations and to evaluate 

whether such occurrences reflect broader ecological 

patterns consistent with niche limits or represent 

isolated dispersal events outside the predicted 

suitable habitat.. 

Methods 

During 2024, we conducted a camera-trap monitoring 

program led by Universidad Icesi, primarily aimed at 

detecting the oncilla (Leopardus tigrinus), at the Zygia 

Research Station in Parque Nacional Natural 

Farallones de Cali (PNN Farallones de Cali; 3.073° N, 

76.666° W). The station is located at elevations 

between 2,300 and 2,600 m a.s.l. within a humid 

montane cloud forest ecosystem. The site lies near 

the park’s buffer zone and is surrounded by 

smallholder agricultural landscapes below 

1,800 m a.s.l., while the forest edge is affected by 

selective illegal logging. 

In 2024, the mean annual temperature at the study 

site was approximately 15.14 °C, with recorded 

temperatures ranging from 10.41 °C to 33.33 °C. Total 

annual precipitation reached 1,664 mm. To 

implement the survey, a grid with 600 m spacing was 

overlaid on the study area, and eight cameras traps 

were installed in a subset of randomly selected grid 

cells (Behnke, 2015; Díaz-Pulido & Payán-Garrido, 

2012; Kilshaw et al., 2011; Rovero et al., 2014). Within 

each selected cell, field surveys were conducted to 

identify wildlife trails likely used by felids and their 

prey. Camera traps were subsequently placed along 

these trails to maximize detection probability.  

Literature review of high-altitude 

jaguar records 

To contextualize our observation, we compiled recent 

records of Panthera onca from high-elevation areas in 

Colombia reported during the last decade. The review 

included peer-reviewed articles, technical reports, 

and publicly accessible biodiversity databases, 
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focusing on records above 1,600 m a.s.l. Geographic 

coordinates and elevation data were extracted from 

the original sources when available, or verified 

through direct communication with field researchers. 

Ecological context and niche modeling 

To examine whether the reported occurrence is 

consistent with broader ecological patterns, we 

modeled the potential distribution of jaguars in 

Colombia. Species distribution modeling was 

conducted using the Maxent algorithm implemented 

through the Wallace package in R (Kass et al., 2023; 

procedure in Supplementary 1). Presence records were 

obtained from the Global Biodiversity Information 

Facility (GBIF, 2024). Records lacking precise 

geographic information or corresponding to historical 

museum specimens were excluded from the analysis. 

Environmental predictors included the 19 bioclimatic 

variables available from the WorldClim database 

(Hijmans et al., 2005), representing temperature and 

precipitation gradients across the study region. We 

evaluated alternative model parametrizations by 

testing different combinations of feature classes 

(Linear, Quadratic, and Hinge, and their 

combinations) to identify the configuration that best 

captured the ecological niche of the species in 

Colombia. Model performance was assessed using 

Akaike Information Criterion (AIC) to compare model 

fit, the Area Under the Curve (AUC) to evaluate 

discrimination capacity, the Continuous Boyce Index 

(CBI) to assess predictive reliability, and omission 

rates based on the 10-percentile and minimum 

training presence thresholds. 

Results 

A jaguar was recorded in a humid montane forest 

(tropical cloud forest) on the eastern slope of the 

Western Andes within PNN Farallones de Cali, Colombia 

(3.4368611° N, 76.6685278° W and 3.4367222° N, 

76.6669722° N) (Figure 1). This record was obtained on 

11 October, 2024 at 2,500 m a.s.l., when the same 

individual was captured sequentially by two camera 

traps located approximately 200 m apart along the same 

trail, with detections occurring five minutes apart. This 

observation was made in the eastern sector of PNN 

Farallones de Cali, less than 10 km from the Cauca River 

Valley, and constitutes the first verifiable evidence of 

jaguar occurrence above 2,000 m a.s.l. on this slope of 

the Colombian Andes (Figure 2A).  

Our review identified 13 additional records of jaguars 

above 1,600 m in Colombia during the last decade. 

Most of these records are concentrated in the 

northwestern region of the country. Four correspond 

to the Cordillera Occidental, including the record 

reported here, with elevations ranging from 1,664 m 

to 2,100 m a.s.l. Two additional records originate 

from areas where the Western and Central 

Cordilleras converge, where jaguar occurrences 

remain relatively frequent and have been 

documented through data contributions from 

Corporación para la Gestión Ambiental Biodiversa, 

the Instituto de Investigaciones Ambientales del 

Pacífico (IIAP), and Empresas Públicas de Medellín 

E.S.P. (GBIF, 2024). Additional records include four 

from the Cordillera Oriental near the Venezuelan 

border (1,613–2,207 m a.s.l.; Fernández-Rodríguez et 

al., 2020) and three from the Sierra Nevada de Santa 

Marta in the Colombian Caribbean, where jaguars are 

regularly reported at elevations exceeding 1,600 m 

a.s.l. (1800–2200 m a.s.l.; Zárrate-Charry et al., 2018). 

A further record was documented in the department 

of Huila, southern Colombia, at approximately 1,800 

m a.s.l., within the Guacharos-Puracé Biological 

Corridor Regional Natural Park (Comunicaciones 

CAM, 2022). This observation was later confirmed by 

staff of Parques Nacionales Naturales de Colombia 

and Ovalle (pers. comm., 2023), and is notable 

because jaguars had also been considered locally 

extinct in this region, located between the inter-

Andean valleys of the Central and Eastern Cordilleras 

(Chacón-Pacheco et al., 2014; Jedrzejewski et al., 

2023; Mendieta-Giraldo et al., 2021). 

The Maxent model predicting the potential 

distribution of jaguars in Colombia indicated suitable 

environmental conditions for the species across 

extensive portions of the country (Figure 2B). The 

best-performing model used the feature class 

combination “LQ” (Linear and Quadratic; Table S1) 

GBIF,%202024
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with a regularization multiplier of 1, achieving an AUC 

value of 0.924 and a Continuous Boyce index (CBI) of 

0.891. Omission rates were within acceptable 

thresholds, with a 10-percentile training omission 

rate of 0.122 and a minimum training presence 

omission of 0.065. Among the 19 bioclimatic variables 

evaluated, the most influential predictors were 

temperature seasonality (bio04; λ = 8.27), 

precipitation seasonality (bio15; λ = 3.77), annual 

precipitation (bio12; λ = 4.19), and precipitation of 

the wettest quarter (bio16; λ = 3.98), as indicated by 

the permutation importance and response curves. 

The prominence of seasonality variables (bio04, 

bio15) suggests that climatic variability, rather than 

mean annual conditions, constrains jaguar habitat 

suitability at elevational limits in Colombia. 

Discussion 

Jaguars are not known to maintain resident 

populations in high montane environments 

(Guggisberg, 1975; Lodeiro-Ocampo et al., 2016; 

Zárrate-Charry et al., 2018). Nevertheless, sporadic 

records from Colombia and neighboring countries 

(Fernández-Rodríguez et al., 2020; Griffith et al., 

2022; Lodeiro-Ocampo et al., 2016), along with oral 

accounts of their presence in highland areas, suggest 

that these environments may be ecologically relevant 

to the species. Rather than representing permanent 

habitat, montane landscapes may function as 

transient environments used for dispersal 

movements or opportunistic foraging. This 

interpretation is supported by the ecological niche 

model, which shows a sharp decline in habitat 

suitability above 2,000 m a.s.l., consistent with the 

upper elevational limit of compiled altitude records. 

In this context, the record reported here, together 

with the additional observations identified in the 

literature, supports the need to consider montane 

ecosystems as part of the broader ecological space 

used by jaguars, particularly under scenarios of 

habitat change or range re-expansion. 

Historically, the Cauca and Magdalena river valleys 

supported jaguar populations and likely functioned as 

major movement corridors across lowland 

landscapes (Jedrzejewski et al., 2023; Machado-

Aguilera et al., 2024; Payán-Garrido et al., 2013), with 

the possibility that individuals periodically traversed 

adjacent highland areas (Medellín et al., 2016). The 

restoration of these landscapes as functional 

corridors and suitable habitats could therefore 

contribute to reversing local extinctions. Recent 

reports from the department of Caldas, including 

records from mountain-edge areas bordering both 

the Cauca and Magdalena river valleys (Urrego, 

2024), further highlight the potential importance of 

transitional landscapes between lowlands and 

montane regions. However, available evidence 

remains limited and does not yet allow robust 

inferences regarding consistent patterns of high-

altitude habitat use, particularly in areas such as PNN 

Farallones de Cali. 

Clarifying these distributional dynamics could inform 

strategies to restore jaguar populations in the 

lowland Cauca River valley adjacent to PNN 

Farallones de Cali, where the species was extirpated 

during the 1960s. Identifying potential dispersal 

routes and zones of connectivity between montane 

and lowland environments may be particularly 

relevant for understanding exploratory movements 

across the region. Continued monitoring across 

elevational gradients, including expanded camera-

trap networks and the integration of observational 

data from local communities, will be important for 

determining whether records from the eastern slopes 

represent isolated events or part of a broader 

dispersal pattern. Such information could support 

conservation initiatives focused on landscape 

connectivity and contribute to ongoing efforts to 

strengthen Andean jaguar corridors within the 

framework of national conservation strategies for the 

species in Colombia. 
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Figure 1. Photographic record of a jaguar (Panthera onca) obtained by two camera traps on the eastern slope of Parque Nacional 

Natural Farallones de Cali, Colombia, on 11 October 2024 at 2,500 m a.s.l. 

 

 

Figure 2. High-elevation records of the jaguar (Panthera onca) in Colombia and predicted habitat suitability based on ecological 

niche modeling.  

 

Note. A) Detail of Parque Nacional Natural Farallones de Cali showing the location of the new record at 2,500 m a.s.l. on the 

eastern slope of the park and its proximity (~10 km) to the urban area of Cali. B) Maxent model depicting the predicted 

probability of jaguar occurrence across Colombia, with blue markers indicating records above 1,600 m a.s.l. Compilation and 

illustration by Lizarazo. 
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