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Abstract
Maned Wolf, Chrysocyon brachyurus (Illiger, 1815), is the largest canid in South America. We present two new re-
cords of C. brachyurus	in	the	Department	of	Gualeguay,	Province	of	Entre	Ríos,	a	road-killed	specimen	(32°59ʹ52ʺS,	
059°30ʹ59ʺW)	which	we	identified	from	a	partial	COI-gene	sequence,	and	another	individual	identified	from	a	photo-
graph	(32°57ʹ12ʺS,	059°38ʹ38ʺW).	We	also	review	and	comment	on	recent	reports	of	specimens	recorded	further	south	
of the known range of the species in a conservation context.
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Introduction
Maned Wolf, Chrysocyon brachyurus (Illiger, 1815), is 
the largest canid in South America (Nowak and Parad-
iso	1983;	Dietz	1984;	Soler	2009a).	Classified	as	a	hypo-
carnivore (Wang et al. 2004), its diet includes a similar 
proportion of fruits and small mammals and birds (Arag-
ona and Setz 2001; Amboni 2007; Rodrigues et al. 2007; 
Soler et al. 2014; Rodden et al. 2004; Queirolo and Motta-
Junior 2007). The adults can weigh up to 30 kg and have 

a length from head to tail of up to 132 cm (Nowak and 
Paradiso 1983; Soler 2009a). The pelage in adults vary 
from orange to golden red, and there is always a long 
mane and a characteristic white chin. The cubs have a 
much darker pelage and do not have a distinct mane or 
chin (Soler 2009a). The skull is elongated in dorsal and 
ventral view (especially in its rostral part), with sharp 
premolars and molars with wide surfaces to crush food. 
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Its limbs are long and end in conspicuous nails. The foot 
pads	of	fingers	3	 and	4	of	 both	 limbs	 are	 fused	 in	 the	
proximal half (Fernández Salvador 1996), a trait shared 
with Speothos venaticus (Lund, 1842), a closely related 
species (Dietz 1985).

Molecular tools such as mitochondrial DNA (mtDNA)  
sequencing,	 in	 particular	 specific	 regions	 of	 the	 cyto-
chrome oxidase subunit 1 (COI) gene, are commonly 
used	to	verify	taxonomic	identifications	based	primarily	
in morphology (Hebert et al. 2003; Borisenko et al. 2008; 
Luo et al. 2011; Paz et al. 2011).

Chrysocyon brachyurus occurs from northwestern 
Brazil, eastern Peru, and northern Bolivia to Rio Grande 
do Sul in southern Brazil and through the Paraguayan 
Chaco to northeast and central Argentina (Dietz 1984; 
Rodden et al. 2004; Queirolo et al. 2011). In Argentina, 
its presence has been recorded in the provinces of Cor-
rientes, Formosa, Chaco, Santa Fe, Santiago del Estero, 
and northern areas of Córdoba and Entre Ríos (Cirignoli 
et al. 2019); it was also documented in Misiones (Massoia 
et al. 2012). In Entre Ríos Province, the species has been 
documented mostly in the northern part (Maranta 1998; 
Chebez 2005; Queirolo et al. 2011; Cirignoli et al. 2019). 
In recent years in Entre Ríos province, C. brachyurus has 
been recorded, mainly in news reports, in areas outside 
its known range, which are summarized in Table 1.

Chrysocyon brachyurus lives preferably in open or 
semi-open environments and particularly in grasslands 
(Rumiz and Sainz 2002; Mendez Coelho et al. 2008; 
Soler et al. 2011; Emmons 2012; Orozco et al. 2015). 
However,	 the	 species	 can	 be	 found	 frequently	 in	 for-
ests	and	in	fields	under	intense	agro-livestock	use	(Dietz	
1984; Michelson 2005; Soler et al. 2014; Orozco et al. 
2015).

Today, following International Union for the Conser-
vation of Nature (IUCN) criteria, C. brachyurus is clas-
sified	as	Near	Threatened	 (Paula	 and	DeMatteo	2015),	
while in Argentina it is Vulnerable (Cirignoli et al. 2019). 
However, a distinct, isolated subpopulation in northern 
Entre	Ríos	has	been	classified	as	Endangered.	Although	
the species occurs in several protected areas (28 within 
Argentina), in Entre Ríos it has only been recorded from 
the Ayuí Grande Private Natural Reserve (Cirignoli et 
al. 2019).

Herein, we present two new records of Chrysocyon 
brachyurus from	Entre	Ríos,	with	taxonomic	identifica-
tions based on morphology and molecular data. We also 
review and comment on the recent reports of specimens 
recorded further south of the known distribution of the 
species in a conservation context.

Methods
The study area is the Gualeguay Department in southern 
Entre Ríos Province (Fig. 1). This department is char-
acterized	by	a	flat,	central	plain,	low	hills	in	the	north,	
and the Gualeguay and Paraná river delta in the south 
(Malvárez 1999). The entire department is character-
ized by abundant bodies of freshwater. The main river 
is	 the	 Gualeguay,	 which	 flows	 into	 the	 Paraná	 Guazú	
River.	 The	 Paraná	 Guazú	 River	 forms	 a	 delta	 at	 the	
southern end of the Gualeguay river basin (Pereyra et 
al. 2004; Quignard et al. 2013, 2017). This river and its 
many tributary streams are surrounded by wide, sea-
sonally	flooded	plains,	where	 there	are	several	 lagoons	
and oxbow lakes (Ormazábal et al. 2005; Margasin et 
al.	2020).	Given	this	fluvial	complexity,	the	area	shows	
a	 diverse	 range	 of	 environments,	which	 is	 reflected	 in	
the	flora,	fauna,	and	the	diversity	of	 the	landscape	(Bó	
and Malvárez 1999; Madanes et al. 2010; Apodaca et al. 
2019). The main vegetal formation in our study area is 
the temperate grassland, with the grass genera Axono-
pus, Paspalum, Digitaria, Schizachtrium, and Bothrio-
chloa (Poaceae) dominating (Bilenca and Miñarro 2004; 
Matteucci 2012). The grasslands alternate wetlands and 
forests of Prosopis spp. (Fabaceae), Erythrina crista-
galli (Fabaceae), Celtis ehenbergiana (Cannabaceae), 
and Vachellia caven (Fabaceae), among others (Apo-
daca et al. 2019), and many species of invasive exotic 
trees have been added in recent decades [e.g., Gleditsia 
triacanthos (Fabaceae), Fraxinus sp. (Oleaceae), Melia 
azedarach (Meliaceae), Ligustrum lucidum (Oleaceae)] 
(Quintana et al. 2005; Bortoluzzi et al. 2008; Torresín et 
al. 2013).

At the zoogeographic level, the area is located in the 
Entre Ríos sector of the Mesopotamian District (Ringue-
let 1961), where species of the Pampas fauna [e.g., Rhea 
americana (Linnaeus, 1758), Didelphis albiventris Lund, 
1840, Lagostomus maximus (Desmarest, 1817), Cavia 
aperea (Erxleben, 1777), Dasypus hybridus (Desmar-
est, 1804), Conepatus chinga (Molina, 1782), and Leop-
ardus geoffroyi (d'Orbigny & Gervais, 1844)] are mixed 
with Mesopotamian representatives (Salvator merianae 
Duméril & Bibron, 1839, Hydrochoerus hydrochaeris 
(Linnaeus, 1766), Dasypus novemcinctus Linnaeus, 1758,  
Cerdocyon thous (Linnaeus, 1766), and Procyon can-
cri vorus (Cuvier, 1798), among others) (Quintana et al. 
2005; Muzzachiodi 2007; Madanes et al. 2010). This 
diverse fauna is characteristic of the Pampa Ecoregion, 
Pampa	 Húmeda	 Subregion,	 and	 Mesopotamic	 Pampa	
Complex (Mateucci 2012). The main human activities in 
the study area are agriculture, particularly soybean and 

Table 1. Summary of the records out of the distribution area of Chrysocyon brachyurus in news reports.

Date Locality Province Commentary Reference

Sep-2017 Pérez Millán, Ramallo Buenos Aires Captured and released later on San Alonso Island (Iberá Natural Reserve, Corrientes) Ramallo Informa 2017

Jul-2017 El Porvenir, Florentino Ameghino Buenos Aires Video recording Soler et al. 2017

Jun-2019 Trapiche, Coronel Pringles San Luis Video recording Agencia de Noticias San Luis 2019

May-2020 Rosario, Rosario Santa Fe El Litoral 2020
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corn crops, and cattle ranching. The lands are privately 
owned and currently there is no protected area in the 
Department of Gualeguay (Chebez 2005).

The	first	 identification	 of	 the	 specimens	was	 based	
on morphological traits, such as the pelage, limbs, and 
foot pads, and also the diagnostic large size of this 
canid. Samples of skin and hair (Sample no. 1303) were 
taken and deposited in the sample bank of the Centro 

de Bioinvestigaciones (CeBio, UNNOBA-CICBA, Per-
gamino, Buenos Aires, Argentina) and preserved in 96% 
alcohol	and	kept	at	−20	°C.	For	the	molecular	identifica-
tion of the individual, the genomic DNA was extracted 
following the phenol-chloroform protocol (Sambrook and 
Russell 2006) and a fragment of the COI gene (approxi-
mately	710	bp)	was	amplified	by	polymerase	chain	reac-
tion	(PCR)	using	the	primers:	LCO-1490	(5ʹ-GGTCAAC

Figure 1. Location of the new records, previous records, and southern limit of the geographic distribution of Chrysocyon brachyurus in 
central Argentina. A. Map with recent records (last 30 years). Black dots = records from Pautasso (2009) and Queirolo et al. (2011). Red star 
and red dots = border and occasional records in the last 3 years: (1, 2) Gualeguay Department, Entre Ríos Province (new records); (3) Perez 
Millán, Buenos Aires Province; (4) Rosario, Santa Fe Province; (5) Florentino Ameghino, Buenos Aires Province (Soler et al. 2017); (6) Trapi-
che, San Luis Province (Agenciasanluis 2019). Black squares = other recent records mentioned in the text within the Entre Ríos Province: 
(7) mouth of the Diego López stream, Federal Department; (8) San Salvador, Federal Department; (9) Villaguay, Federal Department; (10) 
Paraná city, Federal Department. Orange dotted lines = southern limits of the geographic distribution of C. brachyurus after Paula and
Dematteo (2015). B. Satellite map of the area of the new records (yellow stars) in southern Entre Ríos Province.
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AAATCATAAAGATATTGG-3ʹ)	and	HCO-2198	(5ʹ-TA
AACTTCAGGGTGACCAAAAAATCA-3ʹ)	 (Folmer	 et	
al.	1994).	The	amplification	product	was	purified	using	
10U of Exonuclease I and 1U of FastAp thermosensible 
alkaline	phosphatase	and	sequenced	by	Sanger	sequenc-
ing	in	Macrogen	Co.	Ltd.	(South	Korea).	The	sequence	
obtained was viewed and edited manually using BioEdit 
v. 7.0.5 (Hall 1999). BLAST (Altschul et al. 1990) was
performed	 to	 verify	 sequence	 similarity	 among	 our
obtained	 COI	 sequence	 and	 other	 carnivore	 sequences
deposited in the GenBank database (Table 2). Multiple
alignment was made using the ClustalW algorithm in
MEGA v. 6 (Tamura et al. 2013) and the phylogenetic tree
was generated by the Bayesian inference method imple-
mented in BEAST (Drummond et al. 2012). For the tree
reconstruction, the following settings were used: HKY +
G substitution model obtained from JModelTest v. 2.1.4
software (Darriba et al. 2012), a relaxed lognormal clock
as molecular clock rate variation model and a 10,000,000
generations Monte Carlo Markov Chain length, sampling
every 1,000. The trees were summarized with the maxi-
mum clade credibility (MCC) option from Tree Annota-
tor	v.	1.7.5	(Drummond	et	al.	2012)	and	the	final	tree	was
visualized in FigTree v. 1.4.0 (Rambaut 2012).

To compare our records with the current distribution 
(last 30 years) of C. brachyurus, we followed Pautasso 
(2009) and Queirolo et al. (2011), as well as the IUCN 
distribution map (Paula and Dematteo 2015).

Results
New records. ARGENTINA – Entre Ríos Province • 
Gualeguay Department, km 186 of Provincial Route No. 
11; 32°59ʹ52ʺS, 059°30ʹ59ʺW; 7.VII.2019; Juan Sebas-
tián Schweizer, Hernán Schweizer, and Nicolás Chi-
mento	legs.;	road-killed	individual;	1	♀	adult;	GenBank	
accession (COI): MW735445 • Gualeguay Department, 
32°57ʹ12ʺS, 059°38ʹ38ʺW; 1.XI.2020; Hernán Schweizer 
obs.; 1 adult, sex indet.

Identification. The specimens had the typical orange pel-
age, with a long mane, and long, black limbs. In addition, 
the road-killed individual had limbs ending in strong, 
non-retractable nails and characteristic foot pads, with 
fingers	3	and	4	fused	at	their	base	on	both	front	and	back	

limbs	 (Fig.	 2),	 confirming	 their	 assignment	 to	Chryso-
cyon brachyurus. The road-killed individual was 115 cm 
long from nose to the tip of the tail, 85 cm at the withers. 
The mane was distinct mane and there was a white chin 
typical of adult specimens.

At the genetic level, our molecular phylogenetic anal-
ysis	grouped	our	specimen	with	a	known	sequence	of	C. 
brachyurus, separate from all other Neotropical canids, 
with	a	maximum	posterior	probability	value	equal	 to	1	
(Fig. 3).

Discussion
In	this	work,	we	present	the	first	formal	records	of	Chrys-
ocyon brachyurus in the Department of Gualeguay, 
southern	 Entre	 Ríos	 Province.	 We	 confirm	 the	 pres-
ence of this species near the southern limit of its current 

Table 2. Sequences of COI mitochondrial gene from several Canidae species obtained from GenBank and their accession number.

Species Origin GenBank Accession numbers

Chrysocyon brachyurus Argentina, Corrientes, Mburucuyá MK321444

Canis lupus — AF028189

Cerdocyon thous Argentina, Corrientes, Mercedes MK321358

Lycalopex culpaeus Argentina, Chubut, Cholila MK321360

Lycalopex fulvipes Chile, Araucanía, Gorbea MK321398

Lycalopex griseus Argentina, Río Negro, 40 km W Viedma MK321353

Lycalopex gymnocercus — AF028201

Lycalopex sechurae — AF028202

Lycalopex vetulus — AF028196

Speothos venaticus Brazil, Lagoa da Pedra, Januária, Minas Gerais MK321384

Figure 2. Chrysocyon brachyurus in Gualeguay Department, Entre 
Ríos Province, Argentina. A, B. Specimen recorded at 32°59ʹ52ʺS, 
059°30ʹ59ʺW; road-killed at km 186 of Provincial Route No. 11. 
A. Left lateral view of the complete specimen. B. Plantar view of
the left hindlimb. C. Two images captured from the filming of the
specimen recorded at 32°57ʹ12ʺS, 059°38ʹ38ʺW.
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distribution. Our records extend the area of occurrence 
of this species more than 170 km south from its previ-
ously known southernmost distribution limit (Paula and 
DeMatteo 2015).

During the last two decades, new occurrence data of 
C. brachyurus have shown that this species is expand-
ing to previously unoccupied territories (Miatello and
Cobos 2008; Pautasso 2009; Queirolo et al. 2011; Soler
et	 al.	 2014).	 Other	 recent	 data	 have	 verified	 the	 spe-
cies at localities where only historical or archaeological
records existed (García-Esponda et al. 2001; Prevosti et
al. 2004). Until the late 1980s, the distribution of the spe-
cies included the provinces of Corrientes, northern Santa
Fe, eastern Chaco and Formosa, and southeastern San-
tiago del Estero (Beccaceci 1988; 1993). However, in the
last 30 years, specimens have been recorded in west-
ern Santiago del Estero (Jayat et al. 1999; Richard et al.
1999), northeastern Córdoba (Haro et al. 2001; Miatello
and Cobos 2008), and south-central Santa Fe (Beccaceci
1992; Pautasso and Fandiño 2008; Arnaudo and Pautasso
2009).

In the province of Entre Ríos, there are several reports 
of C. brachyurus from the second half of the 19th cen-
tury,	but	specific	localities	are	not	mentioned,	except	for	
very broad areas (Ambrosetti 1887; Ripoll 1888; Cerutti 
1990; Prevosti et al. 2004). More recently, records have 
been recorded from northern Entre Ríos (Muzzachiodi 
2007; Queirolo et al. 2011), although no population-level 
studies have been conducted in this province. Perhaps 
for this reason, Entre Ríos is not included in the dis-
tribution of C. brachyurus by some authors (Díaz and 
Lucherini 2006; Queirolo et al. 2011; Orozco et al. 2015) 
or	 its	 presence	 in	 this	 province	was	 questioned	 (Cane-
vari and Vaccaro 2007; Parera 2018). There are several 

records of specimens from the Department of San Sal-
vador, in central Entre Ríos Province (Maranta 1998; 
Friedlander 2019), and Chebez (2008) mentioned other 
records from the departments of La Paz, Federal, and 
San Salvador, also in Entre Ríos, and referred to com-
ments from residents’ occasional records of Maned Wolf 
in the departments of Islas del Ibicuy and Villaguay on 
the Uruguay River. In Villaguay Department, the most 
recent record was of an adult female killed on a ranch 
by	farmers	(Azambuyo	2008;	Fig.	1:	square	8),	which	is	
the southernmost recent record in the province previous 
to our study. In October 2019, a Maned Wolf appeared 
prowling at night in the city of Paraná (ELONCE 2019). 
That specimen was captured and released a month later 
in a reserve in northern Entre Ríos Province (Unoentre-
rios 2019). Orozco et al. (2015) reported small popula-
tions in La Paz, Federal, and Feliciano Departments, as 
well	 as	 sightings	 in	fields	near	Gualeguay	River	 in	 the	
marsh environments of the Bracamonte Lagoon at the 
mouth of Diego López Creek. In the Federal Depart-
ment, several records were cited in addition to others 
previously known (Prevosti et al. 2004; Chebez 2005; 
Oroz	co	et	al.	2015).	As	there	are	no	specific	records	from	
southern Entre Ríos Province, we note the importance of 
Gualeguay	Department	record;	it	is	the	first	thoroughly	
documented record of the species from the extreme south 
of Entre Ríos Province, separated by more than 170 km 
from the southernmost previously known records in the 
province at Villaguay and Paraná.

Our new record is added to sightings of C. brachy-
urus in	 the	news	 reports	 at	Rosario,	Pérez	Millán,	 and	
Trapiche (Table 1) and from personal communications, 
which represent individuals occurring beyond the pre-
viously known geographic range of the species. The 

Figure 3. Bayesian phylogenetic tree obtained for the 710 bp fragment in the COI marker. Orange box shows the grouping of the road-
killed individual (Sample no. 1303) with known sequences of Chrysocyon brachyurus. Posterior probability is expressed in the nodes.
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specimen	 sighted	 in	 a	 field	 in	 Paraje	 El	 Porvenir,	 Flo-
rentino Ameghino County, Buenos Aires Province (Soler 
et al. 2017; Table 1), is the southernmost record for the 
species in recent decades (Cirignoli et al. 2019). These 
scattered, southern records of C. brachyurus in Argen-
tina possibly represent specimens that were previously in 
captivity and either intentionally or accidentally released 
into the wild. It is also plausible that our new records rep-
resent individuals of C. brachyurus which may have dis-
persed in the western Gualeguay river basin and looking 
for new territories.

Although C. brachyurus has some tolerance to an-
thropic environments (Dietz 1984; Michelson 2005; 
Soler et al. 2014; Orozco et al. 2015), the increasing frag-
mentation and degradation of the landscape as a result 
of ranching and monoculture is expected to increase the 
numbers of individuals dispersing in search of new ter-
ritories (Arnaudo and Pautasso 2009).

The apparent recent expansion of the geographic 
range this species may be due to climate change, par-
ticularly more abundant rainfall and warmer temper-
atures (Prevosti et al. 2004), and some authors have 
mentioned that the increasingly southern distribution 
of several species of mammals (e.g., Holochilus cha-
carius (Thomas, 1906), Dasypus novemcinctus, Hydro-
choerus hydrochaeris, Cerdocyon thous, and Procyon 
cancrivorus) (Voglino et al. 2004; Fracassi et al. 2010; 
Doumecq	Miliau	et	al.	2012),	birds,	 insects,	and	plants	
could	correspond	to	the	effects	of	climate	change	(Guer-
rero and Agnolin 2016). However, this may not be the 
most plausible explanation for C. brachyurus, as it is 
historically inhabited the Pampean Region in past cen-
turies, where the climate was colder and more arid than 
it is today (Politis 1984; Deschamps et al. 2003; Tonni 
2006, 2017). Chrysocyon brachyurus suffered	 a	 strong	
retraction in its geographic range (Queirolo et al. 2011; 
Soler et al. 2015b) at the end of the 19th century and the 
beginning of the 20th century (Prevosti et al. 2004), but 
now, the expansion of its range could be in search of ani-
mal prey (e.g., Holochilus spp., Dasypus spp., and Cerdo-
cyon thous) and plant food (e.g., Pouteria spp., Solanum 
spp.) (Queirolo and Motta-Junior 2007; Rodrigues et al. 
2007), instead of dispersal in search of warmer and more 
humid places. Many of the species that form the diet of 
C. brachyurus are being recorded increasingly farther to
the south in the last decades (e.g., Voglino et al. 2004;
Fracassi et al. 2010; Guerrero and Agnolin 2016). How-
ever, other hypotheses are possible and should not be
discounted, such as less hunting due to better laws and
conservation actions, or greater conservation awareness,
or even the impacts of agriculture.

Finally, the poor availability of information on the 
distribution of C. brachyurus, especially along its south-
ern limits, does not allow us to assert that the new records 
represent recent expansions of the species. Instead, these 
reports may be vagrant specimens or small, isolated pop-
ulations, or may be due to greater attention recently given 
to this species by researchers (Pautasso and Fandiño 

2008).	More	study,	specifically	long-term	monitoring,	is	
needed, and measures to protect against potential human 
conflict	need	to	be	in	place.

Acknowledgements
We thank H. Schweizer for his collaboration in obtain-
ing the specimen, Agustín Baricalla for supporting us 
with laboratory procedures and in the bioinformatics 
analyzes, and Nicolás Andrada for his help in revising 
our English. We also thank the two anonymous review-
ers and the editor for their valuable comments which 
improved the manuscript. This work was funded by the 
Universidad Nacional del Noroeste de la Provincia de 
Buenos Aires (UNNOBA, SIB 2019_0600/2019). M.E. 
Mac Allister and N.R. Chimento were funded by Argen-
tine national funds through CONICET and G.P. Fernán-
dez was funded by UNNOBA.

Authors’ Contributions
Conceptualization: GPF. Data curation: MEM, NRC. 
Formal	 analysis:	 MEM,	 NRC,	 GPF.	 Funding	 acqui-
sition: GPF. Methodology: MEM, NRC. Project admin-
istration: GPF. Validation: MEM, NRC, GPF. Writing –  
original draft: MEM, NRC, GPF. Writing – review and 
editing: MEM, NRC, GPF.

References
Agencia	de	Noticias	San	Luis	(2019)	Se	habría	visto	un	aguará	guazú	

en la zona de El Trapiche. Agencia de Noticias San Luis (ANSL), 
San Luis, Argentina. http://agenciasanluis.com/notas/2019/06/21/
se-habria-visto-un-aguara-guazu-en-la-zona-de-el-trapiche/. Ac-
cessed on: 2020-2-3.

Altschul SF, Gish W, Miller W, Myers EW, Lipman DJ (1990) Basic 
Local Alignment Search Tool. Journal of Molecular Biology 215: 
403-410.

Amboni MPM (2007) Dieta, disponibilidade alimentar e padrão de 
movimentação do lobo-guará, Chrysocyon brachyurus,	no	Parque	
Nacional da Serra da Canastra. Master’s thesis, Universidade Fed-
eral de Minas Gerais, Belo Horizonte, Brazil, 108pp.

Ambrosetti JB (1887) Fauna de Entre Ríos. 1. Museo de la provincia de 
Entre-Ríos, Paraná, 1–23.

Apodaca MJ, Katinas L, Guerrero EL (2019) Hidden areas of ende-
mism: small units in the south-eastern Neotropics. Systematics 
and Biodiversity 17: 425–438. https://doi.org/10.1080/14772000.2
019.1646833

Aragona M, and EZF Setz (2001) Diet of the Maned Wolf, Chrysocyon 
brachyurus (Mammalia: Canidae), during wet and dry seasons at 
Ibitipoca State Park, Brazil. Journal of Zoology 254: 131–136.

Arnaudo ME, Pautasso AA (2009) Región Centro-Sur Santafecino 
(Espinal y Norte de Pampas). In: Pautasso AA (Ed.) Estado de 
conocimiento	 y	 conservación	 del	 aguará	 guazú	 (Chrysocyon 
brachyurus) en la provincia de Santa Fe, Argentina. Revista Bio-
lógica 11: 17–19.

Azambuyo	C	(2008)	Mataron	un	aguará	guazú	en	nuestro	departamen-
to. AP Noticias, Villaguay, Argentina. https://www.apnoticias.com 
.ar/secciones/ampliada.php?seccion=locales&id=6393. Accessed 
on: 2020-2-3

Beccaceci	 MD	 (1985)	 Plan	 aguará	 guazú.	 Estatus	 poblacional	 del	
aguará	guazú	 (Chrysocyon brachyurus) en la provincia de Cor-
rientes. Fundación Vida Silvestre Argentina, Buenos Aires, Ar-

http://agenciasanluis.com/notas/2019/06/21/se-habria-visto-un-aguara-guazu-en-la-zona-de-el-trapiche/
http://agenciasanluis.com/notas/2019/06/21/se-habria-visto-un-aguara-guazu-en-la-zona-de-el-trapiche/
https://doi.org/10.1080/14772000.2019.1646833
https://doi.org/10.1080/14772000.2019.1646833
https://www.apnoticias.com.ar/secciones/ampliada.php?seccion=locales&id=6393
https://www.apnoticias.com.ar/secciones/ampliada.php?seccion=locales&id=6393


Mac Allister et al. |  New records of Chrysocyon brachyurus 1037

gentina, 26.
Beccaceci MD (1992) The Maned Wolf, Chrysocyon brachyurus, 

in Argentina. In: Matern B (Ed.) International studbook for the 
Maned Wolf Chrysocyon brachyurus (Illiger, 1811). Frankfurt 
Zoological Garden, Frankfurt, Germany, 50–56.

Beccaceci	MD	(1993)	El	aguará	guazú,	Chrysocyon brachyurus, en la 
provincia de Corrientes. Facena 10: 19–31.

Bilenca	D,	Minarro	F	(2004)	Identificacion	de	Areas	Valiosas	de	Pas-
tizal (AVP) en las Pampas y Campos de Argentina, Uruguay y sur 
de Brasil. Fundación Vida Silvestre Argentina, Buenos Aires, Ar-
gentina, 323 pp.

Bó RF, Malvárez AI (1999) Las inundaciones y la biodiversidad en 
humedales. Un análisis del efecto de eventos extremos sobre la 
fauna silvestre. In: Malvarez AI (Ed.) Tópicos sobre humedales 
subtropicales	y	templados	de	Sudamérica.	Oficina	Reg.	de	Cien-
cia	y	Tecnología	de	la	UNESCO	para	América	Latina	y	el	Caribe,	
Montevideo, Uruguay, 147–168.

Borisenko AV, Lim BK, Ivanovan, Hanner RH, Hebert PDN (2008) 
DNA	barcoding	in	surveys	of	small	mammal	communities:	a	field	
study in Suriname. Molecular Ecology Resources 8 (3): 471–479.

Bortoluzzi A, Aceñolaza P, Aceñolaza FG (2008) Caracterización 
Ambiental de la Cuenca del Arroyo las Conchas, provincia de En-
tre Ríos. Instituto Superior de Correlación Geológica 17: 219–230.

Cerutti C (1990) Sitio arroyo Las Mulas I (Departamento La Paz. Pcia. 
de Entre Ríos): aportes para un estudio del ecosistema. Revista de 
Antropología 9: 60–76.

Chebez JC (2005) Guía de las reservas naturales de la Argentina. Nor-
deste. Editorial Albatros, Buenos Aires, Argentina, 288 pp.

Chebez	 JC	 (2008)	 Los	 que	 se	 van.	 Fauna	Argentina	 amenazada.1st	
Edition. Editorial Albatros, Buenos Aires, Argentina, 336 pp.

Cirignoli	 S,	Di	Bitetti	MS,	Giraudo	AR,	Guiscafré	AN,	 Iaconis	K,	
Quiroga VA, Soler L, Varela D, Zuleta GA (2019) Chrysocyon 
brachyurus. In: SAyDS–SAREM (Eds.) Categorización 2019 de 
los	mamíferos	de	Argentina	según	su	 riesgo	de	extinción.	Lista	
Roja de los mamíferos de Argentina. http://cma.sarem.org.ar. Ac-
cessed on: 2021-6-19.

Darriba D, Taboada GL, Doallo R, Posada D (2012) jModelTest 2: 
more models, new heuristics and parallel computing. Nature 
Methods 9 (8): 772. https://doi.org/10.1038/nmeth.2109

Deschamps JR, Otero O, Tonni EP (2003) Cambio climático en la 
pampa bonaerense: las precipitaciones desde los siglos XVIII al 
XX. Universidad de Belgrano, Departamento de Investigación,
Documentos de Trabajo 109: 1–18.

Díaz	MM,	Lucherini	M	(2006)	Canidae.	In:	Barquez	RM,	Díaz	MM,	
Ojeda RA (Eds.) Mamíferos de Argentina sistemática y distri-
bución. Sociedad Argentina para el Estudio de los Mamíferos, 
Tucumán, Argentina, 89–93.

Dietz JM (1984) Ecology and social organization of the maned wolf 
(Chrysocyon brachyurus). Smithsonian Contributions to Zoology 
392: 1–51. https://doi.org/10.5479/si.00810282.392

Dietz JM (1985) Chrysocyon brachyurus. Mammalian Species 234: 
1–4.

Doumecq	Milieu	RE,	Morici	A,	Nigro	NA	(2012)	Ampliación	de	 la	
distribución austral del carpincho (Hydrochoerus hydrochaeris) 
en la provincia de Buenos Aires, Argentina. Nótulas Faunísticas 
92: 1–10.

Drummond AJ, Suchard MA, Xie D, Rambaut A (2012) Bayesian 
phylogeneticswith BEAUti and the BEAST 1.7. Molecular Biol-
ogy Education 29 (8): 1969–1973. http://doi.org/10.1093/molbev/
mss075

El	Litoral	(2020)	Rescataron	un	Aguará	Guazú	en	Rosario,	pero	murió	
al	poco	tiempo	por	las	heridas	que	presentaba.	El	Litoral,	Santa	Fe,	
Argentina. https://www.ellitoral.com/index.php/id_um/242019-
rescataron-un-aguara-guazu-en-rosario-pero-murio-al-poco-
tiempo-por-las-heridas-que-presentaba-fue-llevado-al-centro-
de-salud-para-animales-sucesos.html. Accessed on: 2020-2-3.

ELONCE	 (2019).	Misterio	por	 aparición	de	un	Aguará	Guazú	en	el	
casco urbano de Paraná. ELONCE, Paraná, Argentina. https://

www.elonce.com/videos/614706-misterio-por-apariciyn-de-un-
aguarya-guazy-en-el-casco-urbano-de-paranya.htm. Accessed on:  
2021-5-29

Emmons LH (2012) The Maned Wolves of Noel Kemp Mercado Na-
tional Park. Smithsonian Contributions to Zoology 639: 1–135.

Fernández	Salvador	R	(1996)	Definición	de	las	familias	del	orden	Car-
nivora. In:	García-Perea	R,	Baquero	RA,	Fernández-Salvador	R,	
Gisbert J (Eds.) Carnívoros. Evolución, ecología y conservación. 
Consejo	Superior	de	Investigaciones	Científicas.	Museo	Nacional	
de Ciencias Naturales. Sociedad Española para la Conservación y 
Estudio de los Mamíferos, Fuengirola, Spain, 17–44.

Folmer O, Black M, Hoeh W, Lutz R, Vrijenhoek R (1994) DNA prim-
ers	for	amplification	of	mitochondrial	cytochrome	c	oxidase	sub-
unit I from diverse metazoan invertebrates. Molecular Marine Bi-
ology and Biotechnology 3: 294–299.

Fracassi NG, Moreyra PA, Lartigau B, Teta P, Landó R, Pereira JA 
(2010) Nuevas especies de mamíferos para el bajo Delta del 
Paraná y bajíos ribereños adyacentes, Buenos Aires, Argentina. 
Mastozoología Neotropical 17 (2): 367–373.

Fridlande	M	(2020)	Filmaron	a	dos	ejemplares	de	Aguará	guazú	en	
un campo de arroz. Infocampo, Ciudad Autónoma de Buenos Ai-
res, Argentina. https://www.infocampo.com.ar/filmaron-a-dos-
ejemplares-de-aguara-guazu-en-un-campo-de-arroz-de-entre-
rios. Accessed on: 2020-2-3

García Esponda CM, Acosta AA, Loponte DN, De Santis, L (2001) 
Registro de Chrysocyon brachyurus (Carnivora: Canidae) en con-
textos	arqueológicos	en	el	noreste	de	la	Provincia	de	Buenos	Ai-
res. Mastozoología Neotropical 8 (2): 159–163.

Gatto S (1939) El paradero-cementerio de Brazo Largo (delta del 
Paraná). Physis 16: 365–376.

Guerrero EL, Agnolin FL (2016) Recent changes in plant and animal 
distribution in the southern extreme of the Paranaense biogeo-
graphical province (northeastern Buenos Aires province, Argen-
tina): ecological responses to climate change? Revista del Museo 
Argentino de Ciencias Naturales 18 (1): 9–30.

Hall,	 TA	 (1999)	 BioEdit:	 a	 user-friendly	 biological	 sequence	 align-
ment editor andanalysis program for Windows 95/98/NT. Nucleic 
Acids 41 (41): 95–98.

Haro	 JG,	Torres	RM,	Bistoni	M	 (2001)	Presencia	del	 aguará	guazú	
Chrysocyon brachyurus en el Sistema de Humedales Laguna Mar 
Chiquita	–	Bañados	del	Río	Dulce.	Facena	17:	95–98.

Hebert P, Cywinska A, Ball S, Dewaard J (2003) Barcode of Life: 
identifying	species	with	DNA	barcoding	biological	identifications	
through DNA barcodes. Proceedings of the Royal Society B: Bio-
logical Sciences 270: 313–321.

Jayat	JP,	Barquez	RM,	Diaz	MM,	Martínez	PJ	(1999)	Aportes	al	cono-
cimiento de la distribución de los carnívoros del noroeste de Ar-
gentina. Mastozoología Neotropical 6 (1): 15–30.

Luo	A,	Zhang	A,	Ho	S,	Xu	W,	Zhang	Y,	Shi	W	(2011)	Potential	efficacy	
of mitochondrial genes for animal DNA Barcoding: a case study 
using eutherian mammals. BMC Genomics 12 (1): 84. http://doi.
org/10.1186/1471-2164-12-84

Madanes N, Quintana RD, Biondini M, Loponte D (2010) Relation-
ships between photosynthetic plant types in the diet of herbivore 
mammals and in the environment in the lower Paraná river basin, 
Argentina. Revista Chilena de Historia Natural 83 (2): 309–319.

Malvárez AI (1999) El Delta del Río Paraná como mosaico de hume-
dales. In: Malvárez AI (Ed.) Tópicos sobre humedales subtrop-
icales	 y	 templados	 de	 Sudamérica.	 Oficina	 Regional	 de	 Cien-
cia	y	Técnica	para	América	Latina	y	el	Caribe	 (ORCyT)	MAB/
UNESCO. Montevideo, Uruguay, 35–54.

Maranta A (1998) Informe de Gestión de una reserva privada en el Es-
pinal entrerriano: establecimientos Ingleson y Tejera (Depto. San 
Salvador, Entre Ríos). Dirección General de Desarrollo Agrícola 
y Recursos Naturales de Entre Ríos, Entre Ríos, Argentina, 8 pp.

Margasin	A,	Bruno	S,	Giménez	V,	Mastaglia	MI,	Sato	R	(2020)	Es-
timación de curvas idf para tormentas de larga duración en la 
cuenca del río Gualeguay en la provincia de Entre Ríos. Revista 

http://cma.sarem.org.ar
https://doi.org/10.1038/nmeth.2109
https://doi.org/10.5479/si.00810282.392
http://doi.org/10.1093/molbev/mss075
http://doi.org/10.1093/molbev/mss075
https://www.elonce.com/videos/614706-misterio-por-apariciyn-de-un-aguarya-guazy-en-el-casco-urbano-de-paranya.htm
https://www.elonce.com/videos/614706-misterio-por-apariciyn-de-un-aguarya-guazy-en-el-casco-urbano-de-paranya.htm
https://www.elonce.com/videos/614706-misterio-por-apariciyn-de-un-aguarya-guazy-en-el-casco-urbano-de-paranya.htm
https://www.infocampo.com.ar/filmaron-a-dos-ejemplares-de-aguara-guazu-en-un-campo-de-arroz-de-entre-rios
https://www.infocampo.com.ar/filmaron-a-dos-ejemplares-de-aguara-guazu-en-un-campo-de-arroz-de-entre-rios
https://www.infocampo.com.ar/filmaron-a-dos-ejemplares-de-aguara-guazu-en-un-campo-de-arroz-de-entre-rios


1038 Check List 17 (4)

de Geología Aplicada a la Ingeniería y al Ambiente 44: 15–29.
Massoia E, Chebez JC, Bosso A (2012) Los mamíferos silvestres la 

provincia de Misiones, Argentina. Fundación Vida Silvestre Ar-
gentina, Buenos Aires, Argentina, 514 pp.

Matteucci S (2012) Ecorregión Pampa. In: Morello J, Matteucci S, Ro-
driguez AF, Silva ME (Eds.) Ecorregiones y complejos ecosis-
témicos	Argentinos.	Universidad	de	Buenos	Aires,	Buenos	Aires,	
Argentina, 391–445.

Mendes Coelho C, Bandeira de Melo LF, Lima Sábato MA, Vaz 
Magni EM, Hirsch A, Young RJ (2008) Habitat use by wild maned 
wolves (Chrysocyon brachyurus) in a transition zone environ-
ment. Journal of Mammalogy 89: 97–104.

Miatello R, Cobos V (2008) Nuevos aportes sobre la distribución del 
aguará	guazú	 (Chrysocyon brachyurus, Carnívora: Canidae) en 
las provincias de Córdoba y Santiago del Estero, Argentina. Mas-
tozoología Neotropical 15 (2): 209–213.

Michelson A (2005) Predicción de aptitud de hábitat para aguara-
guazú	 (Chrysocyon brachyurus) en un paisaje antropizado del 
noreste de Corrientes, Argentina. Bachelor’s thesis, Universidad 
Nacional de Buenos Aires, Buenos Aires, Argentina, 72 pp.

Muzzachiodi N (2007) Lista comentada de las especies de mamíferos 
de	la	provincia	de	Entre	Ríos,	Argentina.	In:	Fundación	Félix	de	
Azara,	Vázquez	Mazzini	 (Eds.)	Universidad	Maimónides,	Bue-
nos Aires, Argentina, 96 pp.

Nowak RM, Paradiso JL (1983) Walker’s mammals of the world. John 
Hopkins University Press, Baltimore, USA and London, UK, 1470 
pp.

Ormazábal P, Jaime PR, Spalletti P, Brea JD (2005) Implementación 
de un modelo hidrodinámico para el estudio de inundaciones en 
el Delta del Paraná. In: Farias HD, Brea JD, Cazeneuve R (Eds.) 
RIOS 2005: principios y aplicaciones en hidráulica de ríos. Se-
gundo	Simposio	Regional	sobre	Hidráulica	de	Ríos,	Neuquén,	Ar-
gentina, 1–11.

Orozco	MM,	González	Ciccia	P,	Soler	L	(2015)	El	Aguará	Guazú	en	la	
Argentina. Lecciones aprendidas y recomendaciones para su con-
servación.	Fundación	de	Historia	Natural	Félix	de	Azara,	Buenos	
Aires, Argentina, 278 pp.

Parera AF (2018) Los mamíferos de Argentina y la región austral de 
Sudamérica.	AP	Ediciones	Naturales,	Buenos	Aires,	Argentina,	
464 pp.

Paula RC, DeMatteo K (2015) Chrysocyon brachyurus. The IUCN 
Red List of Threatened Species 2015: e.T4819A88135664. https://
doi.org/10.2305/iucn.uk.2015-4.rlts.t4819a82316878.en

Pautasso AA (2009) Estado de conocimiento y conservación del 
aguará	guazú	(Chrysocyon brachyurus) en la provincia de Santa 
Fe, Argentina. Plan de Acción para la Conservación del Aguara 
guazú	en	Santa	Fe.	Biológica,	Santa	Fe,	Argentina,	134	pp.

Pautasso	AA,	Fandiño	B	(2008)	Aguará	guazú	(Chrysocyon brachy-
urus). In: Ediciones Biologica (Ed.) Mamíferos de la provincia de 
Santa Fe, Argentina. Comunicaciones del Museo Provincial de 
Ciencias Naturales “Florentino Ameghino”, Santa Fe, Argentina, 
13 (2): 1–253.

Paz A, Gonzalez M, Crawford AJ (2001) DNA Barcode of Life: an 
introduction and Perspective. Acta Biológica Colombiana 16 (3): 
161–176.

Pereyra FX, Baumann V, Altinier V, Ferrer J, Tchilinguirian P (2004) 
Génesis	de	suelos	y	evolución	del	paisaje	en	el	delta	del	río	Paraná.	
Revista de la Asociación Geológica Argentina 59 (2): 229–242.

Politis GG (1984) Climatic variations during historical times in east-
ern Buenos Aires Pampas, Argentina. Quaternary of South Amer-
ica and Antarctic Peninsula 3: 133–161.

Prevosti FJ, Bonomo M, Tonni EP (2004) La distribución de Chryso-
cyon brachyurus (Illiger, 1815) (Mammalia: Carnivora: Canidae) 
durante el Holoceno en la Argentina: implicancias paleoambien-
tales. Mastozoología Neotropical 11 (1): 27–43.

Queirolo D, Motta-Junior JC (2007) Disponibilidad de presas y dieta 
del	lobo	de	crin	en	el	Parque	Nacional	Serra	da	Canastra,	sureste	
de Brasil. Acta Theriologica 52 (4): 391–402.

Queirolo D, Moreira JR, Soler GL, Emmons L, Rodrigues FHG, Pau-
tasso A, Cartes J, Salvatori V (2011) Historical and current range 
of the Near Threatened maned wolf Chrysocyon brachyurus in 
South America. Oryx 45: 296–303.

Queirolo D, Motta-Junior J (2007) Prey availability and diet of maned 
woft in Serra da Canastra National Park, southeastern Brazil. 
Acta Theriologica 52 (4): 391–402.

Quignard I, Sione W, Maldonado F, Gavilan S, Tentor F, Aceñolaza P 
(2013) Análisis de la distribución espacio temporal de puntos de 
calor en la cuenca del Río Gualeguay, Provincia de Entre Ríos, 
Argentina. Anales del XVI Simpósio Brasileiro de Sensoriamento 
Remoto, SBSR, Foz do Iguaçu, PR, Brasil, 2046–2053.

Quignard I, Sione W, Aceñolaza P, Zamboni L (2017) Análisis mul-
titemporal de la distribución espacial de incendios en la cober-
tura vegetal de la cuenca del río Gualeguay, Entre Ríos, Argen-
tina. Geoambiente On-line 28: 33–51. https://doi.org/10.5216/
revgeoamb.v0i28.46382

Quintana RD, Madanes N, Malvárez AI, Kalesnik FA, Cagnoni M 
(2005) Caracterización de la vegetación en tres tipos de hábitat de 
carpinchos en la baja cuenca del Río Paraná, Argentina. Temas de 
la	Biodiversidad	del	Litoral	fluvial	argentino	II	INSUGEO.	Mis-
celánea 14: 83–96.

Ramallo	informa	(2017)	Apareció	un	Aguará	Guazú	en	Pérez	Millán.	
Ramallo informa, Ramallo, Argentina. https://www.ramalloin-
forma.com.ar/interes-general/aparecio-aguara-guazu-perez-mil-
lan/. Accessed on: 2020-2-3.

Rambaut A (2012) FigTree v.1.4.0. http://tree.bio.ed.ac.uk/software/
figtree/. Accessed on: 2021-6-22.

Richard	E,	Giraudo	A,	Abdala	C	(1999)	Confirmación	de	la	presencia	
del	aguará	guazú	(Chrysocyon brachyurus, Mammalia: Canidae) 
en la provincia de Santiago del Estero, Argentina. Acta Zoológica 
Lilloana 45 (1): 155–156.

Ringuelet R (1961) Rasgos fundamentales de la zoogeografía de la Ar-
gentina. Physis 22 (63): 151–170.

Ripoll CR (1888) La provincia de Entre-Ríos: bajo sus diversos aspec-
tos. La Opinión, Paraná, Argentina, 356 pp.

Rodden M, Rodrigues FHG, Bestelmeyer S (2004) Maned wolf 
(Chrysocyon brachyurus: Illiger, 1815). In: Sillero-Zubiri C., 
Hoffman	M,	Macdonald	DW	(Eds.)	Canids:	foxes,	wolves,	jackals	
and dogs. Status survey and conservation action plan. IUCN/SSC 
Canid Specialist Group, Gland, Switzerland/Cambridge, UK, 26–
31.

Rodrigues FHG, Hass A, Lacerda ACR, Grando RLSC, Bagno MA, 
Bezerra AMR, Silva WR (2007) Feeding habitats of the maned 
wolf Chrysocyon brachyurus in the Brazilian Cerrado. Mastozoo-
logia Neotropical 14: 37–51.

Rumiz	D,	 Sainz	BLA	 (2002)	Estimación	 del	 hábitat	 útil	 y	 la	 abun-
dancia potencial del lobo de crin o borochi (Chrysocyon brachy-
urus) en Huachanca, Santa Cruz – Bolivia. Revista Boliviana de 
Ecología y Conservación Ambiental 11: 3–16.

Sambrook J, Russell DW (2006) Rapid isolation of yeast DNA. Cold 
Spring Harbor Laboratory Protocols 2006 (1): 631–632. http://doi.
org/10.1101/pdb.prot093542

Soler GL (2009a) Aspectos ecológicos y perspectivas de conservación 
de Chrysocyon brachyurus en Argentina. Master’s Thesis in Biol-
ogy. Universidad Nacional del Sur, Bahía Blanca, Argentina, 113 pp.

Soler GL, Luegos Vidal EM, Casanave EB, Chtcherbine A, Laconis K, 
Palacios Gonzalez MJ (2011) Uso de hábitat, home range, patrón 
de	actividad	y	dieta	del	aguará	guazú,	Chrysocyon brachyurus, en 
un paisaje fragmentado del nordeste argentino. In: X Congreso de 
la SECEM (Sociedad Española para la Conservación y Estudio de 
los Mamíferos). Fuengirola, Spain, 139.

Soler	GL,	Iaconis	K,	Palacios	Gonzalez	MJ,	Caruso	N,	Vázquez	Pardo	
FCE	(2014)	Solapamiento	de	nicho	trófico	en	una	comunidad	de	
carnívoros del nordeste de Argentina. In: XXI Reunión Argentina 
de Ecología. Ecología y desarrollo: un desafío hacia la sustentabi-
lidad. Comodoro Rivadavia, Chubut, Argentina, 270 pp.

Soler LG, Gonzalez MJP, Casanave EB (2015a) Algunos aspectos 

https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T4819A82316878.en
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T4819A82316878.en
https://doi.org/10.5216/revgeoamb.v0i28.46382
https://doi.org/10.5216/revgeoamb.v0i28.46382
http://tree.bio.ed.ac.uk/software/figtree/
http://tree.bio.ed.ac.uk/software/figtree/
http://doi.org/10.1101/pdb.prot093542
http://doi.org/10.1101/pdb.prot093542


Mac Allister et al. |  New records of Chrysocyon brachyurus 1039

sobre	 la	 biología,	 ecología	 y	 comportamiento	 del	 aguará	 guazú	
(Chrysocyon brachyurus) en la Argentina. In: Orozco M, Gonza-
lez	Ciccian	P,	Soler	GL	(Eds)	El	Aguará	Guazú	en	la	Argentina.	
Fundación	de	Historia	Natural	Félix	de	Azara,	Ciudad	Autónoma	
de Buenos Aires, Argentina, 43–57.

Soler GL, Orozco MM, Caruso N, Gonzalez Ciccia P, Pautasso A 
(2015b)	Presencia	y	distribución	del	 aguará	guazú	 (Chrysocyon 
brachyurus) en la Argentina. In: Orozco M, Gonzalez Ciccian P, 
Soler	GL	(Eds)	El	Aguará	Guazú	en	la	Argentina.	Fundación	de	
Historia	Natural	Félix	de	Azara,	Ciudad	Autónoma	de	Buenos	Ai-
res, Argentina, 59–72.

Soler LG, Orozco MM, Rodríguez P (2017) Registro de un individuo 
de	 aguará	 guazú	 (Chrysocyon brachyurus) en el noroeste de la 
provincia de Buenos Aires (Argentina). In: XXX Jornadas Argen-
tinas de Mastozoología, Bahía Blanca, Argentina, 219.

Tamura K, Stecher G, Peterson D, Filipski A, Kumar S (2013) MEGA6: 
molecular evolutionary genetics analysis version 6.0. Molecu-
lar Biology Education 30 (12): 2725–2729. http://doi.org/10.1093/
molbev/mst197

Tonni EP (2006) Cambio climático en el Holoceno tardío de la Ar-
gentina.	Una	síntesis	con	énfasis	en	los	últimos	1000	años.	Folia	

Histórica del Nordeste 16: 187–195.
Tonni EP (2017) Cambios climáticos en la región pampeana oriental 

durante	los	últimos	1000	años.	Una	síntesis	con	énfasis	en	la	in-
formación	 zoogeográfica.	 Revista	 del	Museo	 de	 La	 Plata	 2	 (1):	
1–11.

Torresín JA, Zamboni LP, Sione WF, Rodríguez EE, Aceñolaza PG 
(2013) Modelado de la distribución espacial de árboles exóticos 
invasores	(AEI)	en	el	Parque	Nacional	Pre-Delta	(Entre	Ríos,	Ar-
gentina).	Multequina	22:	3–13.

Unoentrerios (2019) Por primera vez en Entre Ríos liberaron un 
aguará	guazú.	Unoentrerios,	Paraná,	Argentina.	https://www.uno 
entrerios.com.ar/la-provincia/por-primera-vez-rios-liberaron-un-
aguara-guazu-n2541098.html. Accessed on: 2021-5-29

Voglino D, Pardiñas UFJ, Teta P (2004) Holochilus chacarius cha-
carius (Rodentia, Cricetidae) en la provincia de Buenos Aires, 
Argentina. Mastozoología Neotropical 11 (2): 243–247.

Wang X, Tedford RH, Van Valkenburgh B, Wayne RK (2004) Ances-
try. Evolutionary history, molecular systematic, and evolutionary 
ecology of Canidae. In: Macdonald DW, Sillero Zubiri C (Eds.) 
The biology and conservation of wild canids. Oxford University 
Press, Oxford, UK, 38–54.


