NOTES Mammalogy Notes ISSN 2382-3704
https://doi.org/10.47603/mano.v12n1.533

Natural History P

'y MAMMALOGY

5N

Unexpected Victims: Roadkill of Primates in the
Fragmented Landscape of the Middle Magdalena,
Colombia

Julian Arango—Lozano1®, Karime Angarita—Corzoz*®

" Maestria en Ciencias Biologicas, Universidad de Caldas, Calle 65 #26-10, 170001, Manizales, Colombia.

26ru po de Investigacion CENTAURO, Escuela de Medicina Veterinaria, Facultad de Ciencias Agrarias, Universidad de
Antioquia UdeA, Calle 70 N° 52-21, 050034, Medellin, Colombia.

* Correspondencia: karime.angaritac@udea.edu.co

Resumen

Reportamos cinco (5) eventos de primates platirrinos hallados en la Autopista Ruta del sol,
en paisaje del Valle del Magdalena Medio, Colombia. Especificamente, reportamos cuatro
(4) atropellamientos y un evento de avistamiento vivo. Los atropellamientos ocurrieron
entre octubre de 2024 y octubre de 2025, dos individuos de la especie Cebus versicolor
categorizada como En Peligro (EN) segln la IUCN. Consecuentemente, en junio de 2025 se
registro un subadulto de Alouatta seniculus categorizada como preocupacion menor (LC).
Finalmente, en octubre de 2025 se registro un individuo de Aotus griseimembra (VU).
Aunque estas especies son principalmente arboreas, C. versicolor y A. griseimembra
exhiben comportamientos terrestres, lo que aumenta su vulnerabilidad de colisionar con
vehiculos, tal como se observo con un adulto de C. versicolor avistado en diciembre del
2024 mientras se encontraba inmovil en la autopista, rodeado de plantaciones de palma
de aceite. Esto sugiere que los individuos podrian estar cruzando carreteras al nivel del
suelo entre parches de bosque aislados. Estas observaciones, resaltan una amenaza
compleja para los primates en paisajes tropicales fragmentados. Enfatizamos la necesidad
de integrar infraestructura sensible a los primates, como puentes de dosel, asi como la
implementacion de senalizacion de cruces de fauna silvestre y el monitoreo sistematico.
Adicionalmente, esta evidencia debe ser incorporada en la planificacion vial y las
estrategias de mitigacion de colisiones vehiculares en areas fragmentadas con alta
biodiversidad.

Palabras clave: Cruces de fauna silvestre, Ecologia de carreteras, Platyrrhini; Primates
amenazados, .
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Abstract

We report five (5) events involving platyrrhine primates found in the Ruta del Sol highway,
in the landscape of the Middle Magdalena Valley, Colombia. Specifically, we report four (&)
roadkills and one living sighted event: The roadkills occurred between October 2024 and
October 2025, two individuals of Cebus versicolor, a species categorized as Endangered (EN)
by the IUCN. Subsequently, in June 2025, a subadult Alouatta seniculus (Least Concern, LC)
was documented, and later October 2025, an individual of Aotus griseimembra (Vulnerable,
VU) was found. Although these species are primarily arboreal, C. versicolor and A.
griseimembra exhibit terrestrial behaviors that increase their vulnerability to vehicle
collisions, as observed in December 2024 when an adult C. versicolor was seen motionless
on the highway surrounded by oil palm plantations. This suggests that individuals may be
crossing roads at ground level between isolated forest patches. These observations
highlight a complex threat to primates inhabiting fragmented tropical landscapes. We
emphasize the need to integrate primate-sensitive infrastructure, such as canopy bridges,
as well as the implementation of wildlife crossing signs and systematic monitoring.
Additionally, this evidence should be incorporated into road planning and vehicle collision
mitigation strategies in fragmented areas of high biodiversity.

Key words: Endangered primates, Platyrrhini, Road ecology, Wildlife crossings.

Roads are essential transportation infrastructures that facilitate social and economic
connectivity; however, they are also a major driver of biodiversity loss (Van Der Ree et al.
2011; Coffin et al. 2021; Kaiser & Barstow 2022). In the Americas, roads promote deforestation
and fragmentation, resulting in barrier effect, edge effect, and direct wildlife mortality,
thereby creating landscapes that disproportionately impact terrestrial vertebrates (Meza
et al. 2019; Pinto et al. 2020; Galetti et al. 2021, Angarita-Corzo et al. 2025). While roadkill is
a well-documented threat to terrestrial mammals, its impact on arboreal species such as
primates is rarely addressed (Arango-Lozano & Patino-Siro 2020; Linden et al. 2022; Praill
et al. 2023). In fact, most reported cases of primate mortality in Colombia and other
American countries associated with road infrastructures are linked to electrocution from
power lines running alongside highways (Montilla et al. 2020; Pereira et al. 2020; Azofeifa-
Rojas 2023), as well as isolation in small forest fragments, and human-primate conflict (da
Silva et al. 2015; Galea & Humble 2022; Praill et al. 2023).

Here, we present five cases of primates found on the Ruta del Sol Highway, with four of
them ending road-killed by vehicles and one as a living sighted event: the varied
white-fronted capuchin (Cebus versicolor), the red howler monkey (Alouatta seniculus), and
the Caribbean night monkey (Aotus griseimembra). The varied white-fronted capuchin is
an Endangered (EN) primate species with a limited distribution restricted to the Middle
Magdalena Valley in northern Colombia, possibly extending into border regions of
Venezuela (Link et al. 2021a). The species inhabits lowland moist forests and natural palm
swamps within a severely fragmented habitat, with a continuing decline in the number of
mature individuals (Ruiz-Garcia et al. 2010; Rondon et al. 2017; Link et al. 2021a), and an
estimated area of occupancy of approximately 316 km?2 (Henao-Diaz et al. 2020). The red
howler monkey is a widely distributed American primate currently listed as Least Concern
(LC), due to its broad range across South America and relative ecological flexibility (Link et
al. 2021b). Despite its conservation status, the red howler monkey is susceptible to habitat
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fragmentation, hunting, and collisions with human infrastructure, particularly in regions
undergoing rapid land-use change and deforestation (Palacios & Rodriguez 2001; Gomez-
Posada & Londono 2012). The Caribbean night monkey, a species restricted to lowland
areas below 1000 m in the inter-Andean valleys of Colombia, is currently classified as
Vulnerable (VU) by the IUCN and faces significant threats from habitat modification and
climate change (Arango-Lozano et al. 2025).

The Ruta del Sol highway in Middle Magdalena is one of Colombia’s main transport
corridors linking the central and southern regions with the Caribbean and running parallel
to the Magdalena River for over 1.000 km (Meza et al. 2019). Our study covered a 100 km
stretch of National Route 4511 between the outskirts of Cimitarra and Barrancabermeja
(Santander). About 70% of this section is dual carriageway and 30% single-lane, with speed
limits ranging from 80-100 km/h depending on the road type. The route is heavily used by
cargo trucks transporting goods nationwide (Meza et al. 2019), without any wildlife
crossings. We recorded the roadkill and living sighted primate events as follows:

On October 27, 2024, we recorded an adult varied white-fronted capuchin (C. versicolor)
roadkilled at 127+100 kilometers (6.9426° N, -73.7102° W; 109 masl). On December 22, 2024,
we observed a living adult C. versicolor standing still on the road at kilometer 132+000 o
national route 4511 (coordinates: 6.982670°N, -73.695218°W; 162 masl). On February 9, 2025,
residents from rural areas of Cimitarra reported another roadkilled capuchin at kilometer
64+300 of National Route 4511 (Ruta del Sol), near the Carare River (6.526425° N, -74.078918°
W: 192 masl). These individuals were identified as C. versicolor, characterized by reddish-
brown limbs, yellowish ventral fur, and their occurrence within the known range of the
species in the Middle Magdalena Valley (Pérez-Gomez et al. 2025; Figure 1 a,b,c; Figure 2
a,b,c). The first and second individuals were identified as adult males. The third, also
presumed male from photographs, was no longer present upon our arrival, likely removed
by scavengers.

On June 19, 2025, we recorded a roadkilled red howler monkey (A. seniculus) at kilometer
108+500 of the national route 4511 (coordinates: 6.803692°N; -73.800065° W; 149 masl). The
individual was identified based on its reddish coat and the presence of a gular sac, both
characteristic features of the genus Alouatta, as well as its occurrence within the recorded
distribution in the region (Pérez-Gomez et al. 2025, Figure 1d, Figure 2d).

Finally on October 8" 2025 we recorded a roadkilled individual of Caribbean night monkey
(A. griseimembra) in the kilometer 126+150 (6,938489° N, -73,713712° W; 161 masl), the
individual was identified by its gray, dense and wooly fur, a relatively small head marked
on the top with three black fur lines, big red eyes masked by white-cream shades, a belly
color of yellow to orange, and a non-prehensile tail which is spotted black (Fernandez-
Duque 2023, Arango-Lozano et al. 2025; Figure 1e, Figure 2e). Unfortunately, it was not
possible to obtain any biological tissue sample from these individuals, as the encounters
were opportunistic and we did not hold the necessary legal permits for tissue collections.
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FIGURE 1. Records of primates in the Ruta del Sol Highway, Middle Magdalena Valley, Colombia.
Green crosses represent confirmed roadkill events, while green circles indicate living sightings. a, b,
¢ = Cebus versicolor, d = Alouatta seniculus, e = Aotus griseimembra.

The Middle Magdalena Valley is home to several primate species, many of which are
threatened or endemic to Colombia. These include Ateles hybridus (CR), Cebus versicolor
(EN) endemic for Colombia, Oedipomidas leucopus (VU) endemic for Colombia, A.
griseimembra (VU), among others (de Luna & Link 2018; Henao-Diaz et al. 2020; Roncando-
Duque 2021; Trujillo-Arias et al. 2023). All these species face severe pressures from
deforestation and habitat degradation, which have been directly linked to populations in
the Middle Magdalena Valley region. For example, A. hybridus has experienced dramatic
population reduction due to forest loss (de Luna & Link 2018). Additionally, habitat
fragmentation influences behavioral modifications, such as the observed ground-nesting
behavior in A. griseimembra (Arango-Lozano et al. 2024), and may also disrupt genetic
variation, as suggested by the report of an albino A. griseimembra individual (Montilla &
Link 2022), potentially indicating inbreeding or genetic isolation. Beyond these well-
documented threats, our findings highlight the specific risk of direct mortality caused by
roadkill. In fragmented landscapes where canopy continuity is lost, and movement
between forest patches is increasingly occurring at ground level, primates are becoming
more exposed to vehicular collisions (Linden et al. 2022; Praill et al. 2023). This adds a
critical dimension to primate conservation in Colombia, warranting urgent attention and
integration into conservation strategies.

While mortality from roadkill in American primates is rare, our findings highlight this threat
due to transportation infrastructure (da Silva et al. 2015; Praill et al. 2023). The
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documentation of A. seniculus, a species currently classified as Least Concern (Link et al.
2021b), already raises concerns about the vulnerability of primates to road infrastructure
in this fragmented region. Furthermore, records of roadkilled C. versicolor and A.
griseimembra, Endangered and Vulnerable species respectively, with restricted
distributions and ongoing habitat loss (Link et al. 2021a; De Aquino et al. 2022; Arango-
Lozano et al. 2025), add to the known threats, highlighting that road infrastructure may
pose a critical concern for primate conservation.

Given the isolated occurrence of C. versicolor populations in the Middle Magdalena Valley,
even a single mortality event may have long-term demographic consequences. Our
observations of the C. versicolor individuals roadkilled and the one living sighted (Figure
1b) suggest that they use terrestrial pathways, including road edges, to move between
forest remnants, possibly due to canopy discontinuity. This behavioral shift dramatically
increases their exposure to vehicular collisions and illustrates how road networks, when
superimposed onto fragmented habitats, can become lethal barriers for already imperiled
primate species (Linden et al. 2022; Praill et al. 2023).
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FIGURE 2. Detailed view of primates on the Ruta del Sol highway; individuals (a, ¢) roadkilled, (b)
living sighted of Cebus versicolor; (d) roadkilled individual of Alouatta seniculus; (e) roadkilled
individual of Aotus griseimembra.
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The documentation of roadkill events involving primates from the Middle Magdalena Valley
region remains rare in scientific literature. These species are generally assumed to move
across fragmented landscapes via forest canopies, and when fatalities do occur, they are
most often attributed to electrocution from power lines rather than direct collisions with
vehicles (Montilla et al. 2020). In our four cases, however, none of the sites where primates
were found contained overhead power lines that would suggest electrocution as the cause
of death. Although our identification relies solely on photographic evidence and field
observations, and we acknowledge the possibility of other contributing factors, such as
illness, disorientation, or stress or actively foraging between coverages (da Silva et al. 2015;
Montilla et al. 2020; Pereira et al. 2020; Moreno-Nino et al. 2024), no necropsies were
performed. Therefore, our records only support vehicular collision as the most likely cause
of death.

Although C. versicolor, A. seniculus and A. griseimembra are primarily arboreal, several
studies have documented occasional terrestrial activity that may increase their exposure
to road hazards. In Brazil, wild capuchins evidenced a strong link between tool use and
terrestrial foraging behavior, frequently manipulating stones and other materials on the
ground (Barrett et al. 2018; Falotico & Ottoni 2023). Similarly, occasional ground locomotion
and foraging by A. seniculus have been reported in open savannas of the Colombian
Orinoquia (Garcia-Restrepo & Gomez-Sanchez 2021). While A. griseimembra exhibits
specific nesting behaviors in Middle Magdalena that reflect its terrestrial habits in
response to land-use changes (Arango-Lozano et al. 2024), such pressures may force these
organisms to move across roads in search of new canopy areas.

In highly fragmented areas such as the Middle Magdalena Valley, where forest cover is
often reduced to narrow, disconnected patches surrounded by agricultural matrices,
primates may face a binary choice: remain isolated in small fragments or descend to cross
open ground, both scenarios carrying significant ecological and demographic risks (Linden
et al. 2022; Praill et al. 2023). Our findings call for the integration of road ecology into
primate conservation strategies in Colombia. This includes the implementation of wildlife
crossing structures, such as canopy bridges, systematic monitoring of roadkill incidents,
and habitat restoration initiatives to improve landscape connectivity (Lindshield 2016;
Baechli et al. 2021; Galea & Humle 2022; Meza-Joya 2023). By recognizing roads as active
threats, conservation plans can more effectively address the cumulative pressures that
fragmented habitats impose on already vulnerable primate populations.
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No living primates were captured, handled, or manipulated during this study. All observa-
tions were made opportunistically during fieldwork focused on roadkill monitoring. When
possible, carcasses of road-killed individuals were respectfully buried following local cus-
toms and guidelines for road ecology practices in Colombia, ensuring minimal disturbance
to the environment and compliance with ethical standards.
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