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Abstract

More than 18% of the cases of invasive mammals worldwide correspond to South America, including
small rodents and large species such as deer and hippos. Among exotic mammals in Colombia, we
can mention pigs (Sus scrofa), which are well established, mainly in the Orinoquia region of the
country, and more recently, hippos (Hippopotamus amphibius) with a growing area of occurrence in
the middle and lower basin of the Magdalena River in the inter-Andean zone. In May 2022, a spotted
exotic deer was documented in the area based on direct and indirect observations (photographs
and videos) of living individuals and a partial skeleton. The spotted pattern of the photographed
adults (absent in native or other exotic deer) and the juvenile individuals and the shape of the antlers
show that they are chitals (4xis axis), a species native to Asia. Compared with the white-tailed deer
Odocoileus, the largest native deer species in Colombia, the 4xis skeleton was one-third bigger,
which corroborated the identification. According to local inhabitants’ communications, the number
of Axis has increased, and groups of up to 18 individuals have been recorded. This is the first time
that exotic deer have been documented in Colombia. Their presence may impact natural regeneration
and competitively displace other native herbivores, which calls for the mitigation and control of the
population since its establishment and dispersal can be cryptic.

Keywords: Cervidae; Exotic species; Introduction; Mammalia, Northern Andes.

Resumen

Los mamiferos invasores en Sudamérica representan mas del 18 % de los casos a nivel mundial, que
incluyen desde roedores pequefios hasta especies de gran tamafo como los venados e hipopdtamos.
En Colombia los cerdos (Sus scrofa) son los mamiferos exoticos de gran tamafio que se consideran
bien establecidos, principalmente en la Orinoquia. Otro caso es el de los hipopdtamos (Hippopotamus
amphibius), que han aumentado su area de presencia en la cuenca media y baja del rio Magdalena
en la zona interandina. En mayo de 2022, a partir de observaciones directas e indirectas (fotografias
y videos) de individuos vivos y de un esqueleto parcial, se document6 la presencia de un ciervo
manchado exotico en la misma area de los hipopotamos. El patréon de manchas en las fotografias
de los individuos adultos (ausente en ciervos nativos) y juveniles, asi como la forma de las astas,
permitieron confirmar que se trataba del chital (4xis axis), una especie originaria de Asia. Al comparar
el esqueleto con el de especimenes de venado de cola blanca Odocoileus, 1a especie de ciervo nativa
de mayor tamafio en Colombia, se encontr6 que el de Axis era un tercio mas grande, lo que corrobord
la identificacion. Segtn habitantes locales, el nimero de 4xis ha aumentado y se han visto grupos de
hasta de 18 individuos. Esta es la primera vez que se documenta la presencia de venados exdticos
en Colombia, lo que puede impactar la regeneracion natural y desplazar competitivamente otros
herbivoros nativos. En ese sentido, la mitigacion y el control de su poblacion debe ser prioritaria,
toda vez que su establecimiento y dispersion pueden ser cripticos.

Palabras clave: Andes del norte; Cervidae; Especies exoéticas; Introduccion; Mammalia.
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Introduction

Invasive mammals in South America represent more than 18% of the cases worldwide
(Speziale & Lambertucci, 2010); they range from small-sized species of rodents (e.g.,
Rattus rattus) and rabbits (e.g., Oryctolagus cuniculus) to large species such as deer (4Axis
axis, Dama dama, Rangifer tarandus) and horses (Equus caballus) (Patiiio, 1970; Novillo
& Ojeda, 2008; Ramirez-Chaves ef al., 2011). One of the most mediatic cases of invasive
mammals in South America has been the hippos (Hippopotamus amphibius) introduced in
the inter-Andean valley of the Magdalena River in Colombia, extensively documented in
recent years (Valderrama-Vasquez, 2012; Dembitzer, 2018; Castelblanco-Martinez et
al.,2021).

Hippos are at an establishment phase in Colombia (Montenegro et al., 2019) and have
been the focus of much controversy due to their origin and the ineffective methods used
to control their population growth (Valderrama Vasquez, 2012; Monsalve-Buritica &
Ramirez-Guerra, 2018; Castelblanco-Martinez et al., 2021). Among other artiodactyls
in Colombia, only feral pigs (Sus scrofa) are well-established (Montenegro et al., 2019),
while other species, such as goats (Capra aegagrus hircus), have had effects on natural
ecosystems (endangered dry-forest) (Valencia-Duarte et al., 2012). Exotic cervids had not
been documented in the country yet. Here, we present evidence of an exotic deer species
in the inter-Andean valley of the Magdalena River.

Methodology

We used two approaches to confirm the species’ presence in Colombia. First, we reviewed
a partial skeleton of a large mammal recovered in May 2022 in the municipality of Puerto
Triunfo (5.89 N, -74.70 W; 190 m a.s.l.), Department of Antioquia, and donated to the
Mammal Collection at the Museo de Historia Natural, Universidad de Caldas (MHN-
UCa-M). The partial skeleton (MHN-UCa-M 4047) includes the femora, scapula, pelvis,
tibia, 12 ribs, eight thoracic vertebrae, two cervical and two lumbar, metatarsus, one
phalanx, and sacrum. We took linear measurements (Table 1) of the femora (greatest
length), scapula (diagonal height), pelvis (greatest length of one half), tibia (greatest
length), metatarsus (greatest length) following von Den Driesch (1976). We compared
them with the largest native deer naturally distributed in Colombia (the white-tailed deer,
Odocoileus gr. virginianus), and with morphometric information in the literature (Yadav
et al., 2013, 2015) of exotic deer in South America (Novillo & Ojeda, 2008), such as
Axis axis, Dama dama, Cervus elaphus, and Rangifer tarandus. We also compared the
femora of MHN-UCa-M 4047 with A. axis skeletons from zoo specimens deposited at the
Zoologische Staatssammlung Miinchen (ZSM) in Munich (ZSM 1963/27%). Second, we
asked unstructured questions with no standard methodology about the presence of large
deer to inhabitants in the area where the partial skeleton was recovered and searched for
photographs to confirm their observations. These were compared with cervid illustrations
(Burgin et al., 2020) to verify the identification using external traits like the coat pattern
and the antlers shape.

Results and discussion

The partial skeleton belonged to an adult cervid given the degree of ossification: the bones
were longer than those of Odocoileus (Table 1) and matched the size of 4. axis individuals.
We confirmed that the MHN-UCa-M 4047 femora belonged to an 4. axis individual based
on the following traits: The femora show a weak indent between the articular head and the
great trochanter in 4. axis and a strong one in O. virginianus; the proximal border of the
great trochanter is flat in 4. axis and more rounded in O. virginianus (Figure 1).

We also confirmed the identification based on the photographs and videos provided
by the locals and our team’s observations (NR-D) of individuals of all ages (Figure 2).
The spotted pattern of adult and juvenile individuals (not present in R. tarandus and C.
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Table 1. Linear measurement (mm) of some postcranial bones of Axis axis and Odocoileus gr.
virginianus from Colombia. ' Yadav et al. (2013). > Yadav et al. (2015)

Axis axis Axis axis 0. gr. virginianus MHN-

MHN-UCa-M 4047 UCa-M 2078 (Colombia)
Femora greatest length 241.85and 242.18 227423 199.43-199.48
Scapula diagonal height 190.65
Pelvis greatest length, one half 238.57
Tibia greatest length 262.28 222.52
Metatarsus greatest length 201.60 168 £0.72 180.48
Sacrum greatest length 124.65 80.99
Phalanx 42.35 3491

100 mm

Figure 1. Comparison of the femur of (A) the exotic Axis axis, and (B) the white-tailed deer
Odocoileus gr. virgnianus) from Colombia. The comparison shows a weak indent (white arrow)
between the articular head and the great trochanter in 4. axis and a strong one in O. gr. virginianus.

elaphus), and the long antlers with three lines (broad and palmate in D. dama) confirmed
the identification as A. axis (Figure 2). The locals commented that the number of 4.
axis had increased, and groups of up to 18 individuals had been recorded. Very likely,
their origin is the same as the introduced hippos because they have been seen is near the
Hacienda Napoles (Figure 3).

This is the first time an exotic deer has been reported in Colombia. There are records of
introduced 4. axis in Argentina (Novillo & Ojeda, 2008) and Brazil (Preuss et al., 2020;
Foster et al., 2021), and C. elaphus and D. dama in Argentina and Chile (Vasquez, 2002;
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Figure 2. Axis axis adult and juveniles (male and female) introduced in Colombia. Photographs:
Roman Jiménez.

Novillo & Ojeda, 2008). Introduced deer and other ungulates increase native predators’
densities and play a critical role as reservoirs and vectors of parasites and infectious
discases (Dolman & Wiber, 2008), which may negatively affect native deer species.
Specifically, 4. axis may impact the natural regeneration of the native forest and generate
competitive displacement of native deer as in other areas where it has been introduced
(Novillo & Ojeda, 2008). Considering the lack of data on the local diversity of deer
species in Colombia and the conservation status of these populations (Solari et al., 2013;
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Figure 3. Location of introduced Axis axis in Colombia

Ramirez-Chaves et al., 2021a, b), the presence of exotic deer represents a serious threat to
native deer populations. For instance, red brockets such as Mazama zetta, which is likely
a valid species endemic to the Andean cordilleras and inter-Andean valleys between the
Colombian departments of Antioquia and Tolima (Sarria-Perea, 2012), are potentially
threatened by high deforestation rates (Rodriguez et al., 2013), and its direct interaction
with 4. axis can be harmful. In this context, mitigation and population control of exotic

deer should be a priority.

Acknowledgements

We thank Roman Jiménez for the photographs of the Axis axis individuals. DMMM
thanks the Ministerio de Ciencia, Tecnologia e Innovacion and the Fulbright-Colombia
Commission’s support for his doctoral studies (Fulbright-MinCiencias 2022 scholarship),
and NSF DEB 1754393: Rates of lineage, phenotypic, and genomic diversification in
replicated radiations of murine rodents. HERC thanks Fulbright Colombia (Colombian

visiting researcher, 2023 cohort scholarship).



Revista de la Academia Colombiana de Ciencias Exactas, Fisicas y Naturales. Beyond hippos: Evidence of an introduced deer in Colombia
47(185):882-888, octubre-diciembre de 2023. doi: https://doi.org/10.18257/raccefyn.1953

Author contribution

HERC: Project design, data collection, analysis, and interpretation, manuscript writing-
review and editing. NRD, DMMM: data collection, analysis, and interpretation, manuscript
writing-review and editing.

Conflicts of interest

None.

References

Burgin, C.J., Wilson, D.E., Mittermeier, R.A., Rylands, A.B., Lacher, T.W., Sechrest W. (2020)
Hllustrated Checklist of the Mammals of the World. Lynx Ediciones.

Castelblanco-Martinez, D.N., Moreno-Arias, R.A., Velasco, J.A., Moreno-Bernal, J.W.,
Restrepo, S., Noguera-Urbano, E.A., Baptiste, M.P., Garcia-Loaiza, L.M., Jiménez, G.
(2021). A hippo in the room: Predicting the persistence and dispersion of an invasive mega-
vertebrate in Colombia, South America. Biological Conservation, 253,108923. https://doi.
org/10.1016/j.biocon.2020.108923

Dembitzer, J. (2018). The Case for Hippos in Colombia. Israel Journal of Ecology & Evolution,
63(3-4), 5-8. https://doi.org/10.1163/22244662-06303002

Dolman, P.M. & Wiiber, K. (2008). Ecosystem and competition impacts of introduced deer. Wildlife
Research, 35 (3),202-214. https://doi.org/10.1071/WR07114

Foster, V.C., Reginato, T., Kotz, A., Dias, J., Barros, Y. (2021). First record of axis deer (4xis axis
— Erxleben, 1777) in the state of Parana, southern Brazil. DSG Newsletter 32, 72-78.

Novillo, A. & Ojeda, R.A. (2008). The exotic mammals of Argentina. Biological Invasions, 10 (8),
1333-1344

Monsalve Buritica, S. & Ramirez Guerra, A. (2018). Estado actual de los hipop6tamos
(Hippopotamus amphibius) en Colombia: 2018. Revista CES Medicina Veterinaria y
Zootecnia, 13 (3), 338-346.

Montenegro, O.L., Lopez-Arévalo, H.F., Mora-Beltran, C., Lizcano, D.J., Serrano, H., Mesa,
E., Bonilla-Sanchez, A. (2019) Tropical ungulates of Colombia. In: Gallina-Tessaro, S.
(Ed.), Ecology and conservation of tropical ungulates in Latin America. Springer Nature.

Patifio, M.V. (1970). Plantas cultivadas y animales domésticos en América Equinoccial. Tomo V.
Animales domésticos introducidos. Imprenta Departamental, Cali.

Preuss, J.F., Posser, E., Albrecht, L.B., Da Silva, V.P.R., Bandiera, F.C. (2020). First record of
the exotic species Axis axis (Erxleben, 1777) (Artiodactyla, Cervidae) in the state of Santa
Catarina, southern Brazil. Check List 16 (5), 1139-1142. https://doi.org/10.15560/16.5.1139

Ramirez-Chaves, H.E., Ortega-Rincén, M., Pérez, W. A., Marin, D. (2011). Historia de las
especies de mamiferos exdticos en Colombia. Boletin Cientifico, Centro de Museos, Museo
de Historia Natural, 15 (2), 139-156.

Ramirez-Chaves, H.E., Morales-Martinez, D.M., Rodriguez-Posada, ML.E., Suarez-Castro, A. F.
(2021a). Checklist of the mammals (Mammalia) of Colombia: Taxonomic changes in a highly
diverse country. Mammalogy Notes, 7 (2), 253. https://doi.org/10.47603/mano.v7n2.253

Ramirez-Chaves, H.E., Ossa-Lopez, P.A., Lasso-Lasso, L., Rivera-Piaez, F.A., Roncancio
Duque, N., Escobedo-Morales, L.A., Maldonado, J.E. (2021b). Range extension of the
Central American Red Brocket, Mazama temama (Kerr, 1792) (Artiodactyla, Cervidae) in
Colombia. Check List, 17 (4), 1095-1102. https://doi.org/10.15560/17.4.1095

Rodriguez, N., Armenteras-Pascual, D., Retana J. (2013). Land use and land cover change in the
Colombian Andes: dynamics and future scenarios. Journal of Land Use Science, 8 (2), 154-
174. https://doi.org/10.1080/1747423X.2011.650228

Sarria-Perea, J.A. (2012). Taxonomia e filogenia de algumas espécies de Mazama (Mammalia;
Cervidae) da Colombia. [Thesis]. [JABOTICABAL]: Universidade Estadual Paulista “Julio
De Mesquita Filho”.

Speziale, K. & Lambertucci, S. (2010). A call for action to curb invasive species in South
America. Nature, 467, 153. https://doi.org/10.1038/467153¢

Solari, S., Muiioz-Saba, Y., Rodriguez-Mahecha, J. V., Defler, T.R., Ramirez-Chaves, H.E.,
Trujillo, F. (2013). Riqueza, endemismo y conservacion de los mamiferos de Colombia.
Mastozoologia Neotropical, 20(2), 301-365.

887


https://doi.org/10.1016/j.biocon.2020.108923
https://doi.org/10.1016/j.biocon.2020.108923
https://doi.org/10.1163/22244662-06303002
https://doi.org/10.1071/WR07114
https://doi.org/10.15560/17.4.1095

Ramirez-Chaves HE, Roncancio-Duque N, Morales-Martinez DM Revista de la Academia Colombiana de Ciencias Exactas, Fisicas y Naturales.
47(185):882-888, octubre-diciembre de 2023. doi: https://doi.org/10.18257/raccefyn.1953

Valderrama-Vasquez, C.A. (2012). Wild hippos in Colombia. Aliens: The Invasive Species Bulletin.
Newsletter of the UICN/SCC Invasive Species Specialist Group, 32, 8-12.

Valencia-Duarte, J. (2012). Dindmica de la vegetacion en un enclave semiarido del rio Chicamocha,
Colombia. Biota Colombiana, 13 (2), 40-65.

Vazquez, D.P. (2002). Multiple effects of introduced mammalian herbivores in a temperate forest.
Biological Invasions, 4, 175-191. https://doi.org/10.1023/A:1020522923905

von den Driesch, A. (1976). A guide to the measurement of animal bones from archaeological
sites. Harvard University Press, Peabody Museum of Archaeology and Ethnology, Peabody
Museum Bulletin.

Yadav, S.C., Joshi, S., Mathur, R., Choudhary, O.P. (2013). Gross and Biometrical Studies on
Pelvic Bones of Chital (4xis axis). Indian Journal of Veterinary Anatomy, 24 (2), 87-88.
https://epubs.icar.org.in/index.php/IJVA/article/view/27093

Yadav, S., Joshi, S., Mathur, R., Choudhary, O.P. (2015). Morphometry of tarsal and metatarsal of
Indian spotted deer (Axis axis). The Indian Veterinary Journal, 92, 43-46.

888


https://epubs.icar.org.in/index.php/IJVA/article/view/27093

	_Hlk104297550

