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RECORD OF A LEUCISTIC PAMPAS FOX Lycalopex gymnocercus (CARNIVORA:
CANIDAE) IN NORTHEASTERN OF ARGENTINA
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Abstract: Leucism is a frequent chromatic mutation in mammals that causes partial or complete fur
depigmentation. This type of mutation is interesting because they have physiological and ecological
implications. We report here the first record of leucism in a pampas fox Lycalopex gymnocercus (Carnivora:
Canidae), photographed using a camera trap in the northeast of the province of Corrientes, Argentina.
Although cases of hypopigmentation are apparently very rare among pampas foxes, they could actually
be more frequent than previously assumed. Given the ecological and physiological importance of these
anomalies, researchers should report all records of this type in order to understand the degree to which

these genetic variants are present in wild populations of different species of vertebrates.
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Mutations that affect pigmentation are common
among carnivores, and atypical individuals are
frequently mentioned in the literature (Delibes
et al. 2013). Melanism, a mutation that produces
an excess synthesis of the pigment melanin,
produces black or dark brown morphs (van Grow
2006, Ali & Naaz 2018). It is frequently observed in
some North American canids, such as gray (Canis
lupus) and red (C. rufus) wolves, as well as in red
foxes (Vulpes fulva), but it rarely occurs in Europe
and Asia (Castell6 2018). However, partial or total
lack of melanin synthesis is rare among wild
carnivores, since it has no evolutionary adaptive
importance (except in snow-covered regions) and
therefore these morphs are generally removed
from natural populations (Ozoga & Harger 1996,
Caro 2005). Albinism is defined as the complete
absence of melanin in hair, eyes and skin as a
result of an inherited absence of tyrosinase (van
Grow 2006, Ali & Naaz 2018). This enzyme is
necessary for the process of melanin production

in vertebrates (Hubbard et al. 2010, van Grow
2013). Albino animals have completely white fur
and red eyes. The pink or red color of exposed
skin areas and eyes comes from blood, which can
be seen through colorless tissues (Miller 2005,
van Grow 2006). Piebaldism, in contrast, is an
autosomal dominant disorder characterized by
congenital white skin (leukoderma) and white
hair (poliosis) on the forehead, frontal tuft, trunk
and extremities, but animals with this mutation
have their eyes are of normal color. This anomaly
is caused by improper migration of neural crest-
derived melanoblasts in embryo (Oiso et al. 2013,
Ali & Naaz 2018). Leucism is defined as a partial
or total lack of eumelanin and phaeomelanin in
the hairs as a result of inherited disorder of the
deposition of these pigments, producing white
or whitish hair and pale skin, sometimes with
patches of black hairs. As in piebaldism, the eyes
and other bare areas show normal color (van Grow
2006, Eppley et al. 2010, Nedyalkov et al. 2014).
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These color variations in wild animals
used to be described as mere anecdotal
curiosities (Delibes et al. 2013). Interest in color
polymorphisms emerged only in recent years.
Important advances have been made on studying
the genetic basis of pigmentation in mammals,
and this have made it possible to assess the
relationship between genotype and phenotype
in an evolutionary and ecological context (e.g,
Hoekstra 2006, Anderson et al. 2009, Hubbard et
al. 2010, Delibes et al. 2013).

In the Order Carnivora, leucistic specimens
have been reported for the families Mustelidae
(Tortato & Althoff 2007, Arriaga-Flores 2016,
Talamoni et al. 2017, Matos Dias 2018, Olson &
Allen 2019), Otariidae (Acevedo & Aguayo 2008),
Procyonidae (Silva-Caballero 2014), Felidae
(Cronemberger et al. 2018) and Canidae (Lépez-
Gonzalez 2011, Arroyo-Arce et al. 2019, Oliveira et
al. 2019).

The pampas fox, Lycalopex gymnocercus
(Carnivora: Canidae) is a relatively common
species in southern South America, ranging from
eastern Bolivia to western and central Paraguay,
southern Brazil, Uruguay, and northern and
central Argentina (Lucherini & Luengos Vidal
2008, Macdonald & Sillero-Zubiri 2010). Itinhabits
high grasslands, open forests (both mesophilic
and xerophilous), wetlands, coastal dunes and
even livestock and crop areas (Medel & Jaksic
1988, Lucherini & Luengos Vidal 2008, Castell6
2018). It varies in color throughout its geographic
distribution, but in northeastern Argentina its
fur is generally brindle gray, with belly and inner
surface of legs pale gray to whitish. The top and
sides of the head are reddish, the lower mandible
is black. The hind limbs are gray laterally, with a
black spot on the lower rear. The tail is gray, with
a blackish line running along the center of the
back, a black spot on the upper side and black tip
(Castell6, 2018) (Figure 1a and 1b).

There appears to be a single record of a
leucistic canid in the Neotropical region, an
individual of Cerdocyon thous (Carnivora:
Canidae), photographed in northeastern Brazil
(Oliveira et al. 2019). We present here the finding
of a leucistic individual of L. gymnocercus in
the province of Corrientes, in northeastern
Argentina.

The record was done in the territory of
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Establecimiento Las Marias (28°06’39” S; 56°3’23”
W), a yerba mate-producing company located in
the Santo Tomé department, Corrientes province,
northeast Argentina. The area has undulating
relief, with hills reaching an average of 130 meters
above sea level (Popolizio 1989). The climate
is subtropical, with no dry season and a higher
concentration ofrainfall in the summer (National
Meteorological Service 2015). The area belonging
to this company occupies 30,000 ha. It contains
yerba mate, Ilex paraguariensis (Aquifoliales:
Aquifoliaceae), tea, Camellia sinensis (Ericales:
Theaceae), pine (Pinus spp.) and eucalyptus
(Eucalyptus spp.) plantations, as well as some
pasture lands for livestock. There are also a few
forest patches (Paranaense Forest) in good state
of conservation.

Between February 28, 2017 and July 27, 2018,
seven Dorr® and Hunting Trail® camera traps,
were deployed 1 km apart from each other to
record the presence of mammals in the area.
The camera traps were rotated sequentially
among 121 sampling stations, remaining 15 days
in each station; after that period, the images
obtained were downloaded to a laptop, and the
cameras relocated to another station. The total
sampling effort consisted of 3668 camera trap/
days. A total of 205 records of L. gymnocercus of
normal coloration (Figure 1b), and two records
of a leucistic individual (Figure 1 c and 1d),
were obtained. It was assumed that the two
records of a leucistic fox corresponded to the
same individual, since the records were made
at the same trapping station. This was an adult
specimen, but its sex could not be determined.
Its general coloration was yellowish white, with
light brown areas on the sides of the chest and on
the back of the hind legs. The eyes, rhinarium,
lower jaw and tail end were of normal color.
The tail looked somewhat reddish, but this is
a common consequence of rubbing it on the
ground, which in the region under study has a
characteristic dark red color and gives a reddish
tint to the fur of wild and domestic mammals,
and even to the plumage of terrestrial birds.

Our finding constitutes the first record
of a leucistic pampas fox. The only known
case of abnormally colored fur in this species
corresponds to an individual with piebaldism
photographed in southern Brazil (Mello et al.
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Figure 1. a and b) Specimens of pampas fox Lycalopex gymnocercus with normal coloration (a: individual
run over on a dirt road; b: individual recorded by a camera trap); ¢ and d) the leucistic specimen reported
in this work. All images come from the Establecimiento Las Marias, Corrientes, Argentina.

2020). Considering the sampling period and the
number of specimens of this species that have
been recorded, we believe that leucism is very
rare in the area. This agrees with the results
reported by Miller (2005), who pointed out the
low rate of occurrence of hypopigmentation
cases in vertebrate populations.

It is generally considered that genetic
mutations that alter pigmentation patterns have
negative effects on the animals that possess
them, such as low reproductive success, a
higher probability of being predated and, in
general, a lower survival rate (Caro 2005, Miller
2005, Eppley et al. 2010, Arroyo-Arce et al
2019). However, the results of different studies
contradict these claims. Studies carried out
with normally colored individuals of Microtus
pennsylvanicus (Rodentia: Cricetidae) and with
albino individuals suggest that, in habitats
with good vegetation cover and abundant
food, hypopigmentation might not be a

disadvantageous trait, since it was not associated
with alterations in population dynamics or with
an increase in selective predation mortality
(Peles et al. 1995). Other studies, some of them
in captive specimens, have not found that
predators have a significant preference for
albino or hypopigmented prey animals, a more
decisive factor being the shape and movements
of the prey (Mueller 1977, Troncone & Silveira
2001, Miller 2005).

Although cases of hypopigmentation are
apparently very rare among pampas foxes, they
could actually be more frequent than previously
assumed. It’s possible that field observations
of these chromatic anomalies are not regularly
reported in scientific journals, leading to an
underestimation oftheirfrequencyofoccurrence
(Abreu et al. 2013). Given the ecological and
physiological importance of these anomalies,
researchers should report all records of this type
in order to understand the degree to which these
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genetic variants are present in wild populations
of different species of vertebrates (Abreu et al.
2013, Mello et al. 2020).

ACKNOWLEDGMENTS

To the Establecimiento Las Marias SACIFA
for allowing us to carry out our study on their
property and for their support. To Gabriela
Villordo and Alejandro Azcarate for their effective
collaboration during field work. We also thank Dr.
Souza-Alves and two anonymous reviewers for
improvements to the manuscript.

REFERENCES

Abreu, M. S., Machado, R., Barbieri, F., Freitas,
N., & Oliveira, L. R. 2013. Anomalous colour
in Neotropical mammals: a review with
new records for Didelphis sp. (Didelphidae,
Didelphimorphia) and Arctocephalus australis
(Otariidae, Carnivora). Brazilian Journal of
Biology, 73(1), 185-194. DOI: 10.1590/S1519-
69842013000100020.

Acevedo, J., & Aguayo, M. 2008. Leucistic South
American sea Lion in Chile, with a review
of anomalously color in otariids. Revista de
Biologia Marina y Oceanografia, 23(2), 413-417.
DOI: 10.4067/S0718-19572008000200017.

Ali, S. A. & Naaz, I. 2018. Biochemical aspects of
mammalian melanocytes and the emerging
role of melanocyte stem cells in dermatological
therapies. International Journal of Health
Sciences 12(1), 69-76.

Anderson, T. M., Von Holdt , B. M., Candille, S. I,
Musiani, M., Greco, C., Stahler, D. R., Smith, D.
W., Padhukasahasram, B., Randi, E., Leonard,
J. A., Bustamante, C. D., Ostrander, E.A., Tang,
Wayne, H., R.K,, & Barsh, G. S.2009. Molecular
and evolutionary history of melanism in North
American Gray wolves. Science, 323(5919),
1339-1343. DOLI: 10.1126/science.1165448.

Arriaga-Flores, ]. C., Rodriguez-Ruiz, E. R., & Gallo-
Reynoso, J. P. 2016. Leucism in neotropical
otters (Lontra longicaudis annectens) from
Mexico. The Southwestern Naturalist, 61(1),
63-68. DOI: 10.1894/0038-4909-61.1.63.

Arroyo-Arce, S., Corrales Gutiérrez, D., Espinoza
Muiioz, D., Araya Gamboa, D., Chdvez Ramos,
M., & Salom Pérez, R. 2019. A leucistic female

Oecol. Aust. 25(4):889-893, 2021

Canis latrans (Carnivora: Canidae) in Costa
Rica. UNED Research Journal, 11(3), 451-454.
https://doi.org/10.22458/urj.v11i3.2618.

Caro, T. 2005. The adaptive significance of
colouration in mammals. BioScience, 55(2),
125-136.

Castello, J. R. 2018. Canids of the World. Wolves,
Wild Dogs, Foxes, Jackals, Coyotes, and their
Relatives. Princeton and Oxford: Princeton
University Press: p. 331.

Cronemberger, C., De Aguiar Pereira, F., De Faria
Bacellar, A. E., & Gongalves Da Silva, L. 2018.
First record of leucism in puma from Serra dos
Orgéos National Park, Brazil. CATS news, 68,
38-41. DOI: 10.17605/OSF.IO/FY9A3.

Delibes, M., Mézan-Muxart, V., &. Calzada, J. 2013.
Albino and melanistic genets (Genetta genetta)
in Europe. Acta Theriologica, 58(1), 95-99. DOI:
10.1007/s13364-012-0088-7.

Eppley, T. M., Hickey, J. R., & Nibbelink, N. P. 2010.
Observation of Albinistic and Leucistic Black
Mangabeys (Lophocebus aterrimus) within the
Lomako-Yokokala Faunal Reserve, Democratic
Republic of Congo. African Primates, 7(1), 50—
54.

Hoekstra, H.
and evolution of adaptive pigmentation in
vertebrates. Heredity 97, 222-234. DOI:10.1038/
sj.hdy.6800861.

Hubbard, J. K., Uy, A. J. C.,, Hauber, M. E,,
Hoekstra, H. E., & Safran, R. J. 2010. Vertebrate
pigmentation: from underlying genes to
adaptive function. Trends in Genetics, 26(5),
231-239. DOI: 10.1016/j.tig.2010.02.002.

Lopez-Gonzédlez, C. A. 2011.
white-colored coyote (Canis latrans) in the
Chihuahuan Desert of Durango, Mexico. Acta
Zoolégica Mexicana (n. s.) 27(3), 871-873. DOL:
10.21829/azm.2011.273791.

Lucherini, M. & Luengos Vidal, E. M. 2008.
Lycalopex gymnocercus (Carnivora: Canidae).
Mammalian Species, 820,1-9.

Macdonald, D.W., & Sillero-Zubiri, C. 2010.
Dramatis  personae. @ Wild  canids-an
introduction and dramatis personae. Pp.
3-36. In: D.W. Macdonald & C. Sillero-Zubiri
(Eds.), Biology and Conservation of Wild
Canids. Chippenham and Eastbourne: Oxford
University Press: p. 450.

Matos Dias, D. 2018. Colour variation of Tayra

E. 2006. Genetics, development

Record of a



Eira barbara (Carnivora, Mustelidae) in the
Caatinga Biome, north-eastern Brazil. Small
Carnivore Conservation, 56, 42—47.

Medel, R. G., & Jaksic, F. M. 1988. Ecologia de los
canidos sudamericanos: una revision. Revista
Chilena de Historia Natural, 61, 67-79.

Mello, L. M., Moglia Pedra, R., Vilges de Oliveira, S.,
Fontoura Benemann, V. R., & Costa Corréa, L.
L. 2020. First record of piebaldism in Lycalopex
gymnocercus(Carnivora, Canidae) inthe Pampa
Biome, Southern Brazil. Oecologia Australis,
24(1), 191-195. DOI:10.4257/0ec0.2020.2401.17.

Miller, J. D. 2005. All about albinism. Missouri
Conservationist, 66(6), 4-7.

Mueller, H.C. 1977. Prey selection in the American
Kestrel: experiments with two species of prey.
American Naturalist, 111(977), 25-29.

Nedyalkov, N., Kosheyv, Y., Raykov, 1., & Bardarov,
G. 2014. Color variation of small mammals’s
(Mammalia: Rodentia and Insectivora) coats
from Bulgaria. North-Western Journal of
Zoology, 10(2), 314-317.

Oiso, N., Fukai, K., Kawada, A., & Suzuki, T. 2013.
Piebaldism. Journal of Dermatology, 40: 330-
335.DO0I:10.1111/j.1346-8138.2012.01583.x

Oliveira, L. S., Gomes Varjao, I. C., Machado
Pereira, L. C., & Nicola-Pereira, P. A. 2019.
Primeiro registro de leucismo no cachorro-
do-mato Cerdocyon thous (Linnaeus, 1766)
(Carnivora: Canidae) no Brasil. Biotemas, 32
(1), 93-98.

Olson, L. O., & Allen, M. L. 2019. A leucisitic Fisher
(Pekania pennanti) and the prevalence of
leucism in wild carnivores. The American
Midland Naturalist, 181(1), 133-138. DOI:
10.1674/0003-0031-181.1.133.

Ozoga, J. J.,, & Harger, E. 1966. Occurrence of
albino and melanistic coyotes in Michigan.
Journal of Mammalogy, 47(2), 339-340. DOL:
10.2307/1378139.

Peles, J. D.,, Lucas, M. F,, & Barret, G. W. 1995.
Population dynamics of agouti and albino
meadow voles in high-quality, grassland
habitats. Journal of Mammalogy, 76(4), 1013—
1019. DOI: 10.2307/1382595

Popolizio, E. 1989.  Algunos
geomorfolégicos condicionantes de la
organizacién espacial y las actividades del
NEA. Geociencias, 17, 3-12.

Silva-Caballero, A., Montiel-Reyes, F., Sdnchez-

elementos

Chatellenaz & Zaracho | 893

Garibay, E., & Ortega, J. 2014. Leucismo en el
coatide narizblanca Nasua narica(Mammalia:
Carnivora), en Quintana Roo, México. Therya,
5(3), 839-843. DOI: 10.12933/therya-14-193.

Talamoni, S., Viana, P. I. M., Costa, C. G., Palq, L.,
Oliveira, R. B., & Pess0a, L. M. 2017. Occurrence
of leucism (Carnivora,
Mustelidae) in Brazil. Biota Neotropica, 17(3),
€20170328. DOI: 10.1590/1676-0611-BN-2017-
0328.

Tortato, R. F., & Althoff, S. L. 2007. Variac6es na
coloracaodeiraras (Eirabarbaralinnaeus, 1758,
Carnivora, Mustelidae) da Reserva Biologica
Estadual do Sassafras, Santa Catarina, sul do
Brasil. Biota Neotropica, 7(3), 365-367. DOL:
10.1590/S1676-06032007000300038.

Troncone, L. R. P, & Silveira, P. F. 2001. Predatory
behavior of the snake Bothrops jararaca and its
adaptation to captivity. Zoo Biology, 20(5), 399-
406. DOI: 10.1002/z00.1038.

Van Grow, H. 2006. Not every white bird is an
albino: sense and nonsense about colour
aberrations in birds. Dutch Birding, 28, 79-89.

Van Grow, H. 2013. What colour is that bird? The
causes and recognition of common colour
aberrations in birds. British Birds, 106, 17-29.

in Eira barbara

Submitted: 10 May 2021

Accepted: 29 July 2021

Published on line: 20 September 2021
Associate Editor: Jodo Pedro Souza-Alves

Oecol. Aust. 25(4):889-893, 2021



