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Abstract: Marsh rats of the species Holochilus vulpinus 
inhabit mesic and humid environments. For this rea-
son, it is frequently used in paleoenviromental studies 
to infer past humid conditions. Holocene archeological 
record indicates that H. vulpinus had a wider geographi-
cal distribution than today. Its regional extinction in north 
Patagonia at the XIX century was attributed to the dry and 
cold Little Ice Age (LIA). Here we present the finding of a 
specimen of H. vulpinus from northeastern Patagonia (Val-
cheta stream, Río Negro province, Argentina), just at the 
end of LIA. Implications of this novel historical record are 
discussed.
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Marsh rats of the genus Holochilus Brandt, 1835 are large 
rodents of the tribe Oryzomyini which are widely distrib-
uted through tropical and subtropical lowlands of South 
America from Venezuela and the Guyanas to southern 
Buenos Aires province, Argentina (Hershkovitz 1955). 
As currently understood, Holochilus is composed of six 
living species (Pardiñas et al. 2013, Gonçalves et al. 2015). 

However, the alpha taxonomy of this genus is still pending 
of a comprehensive revision (D’Elía et al. 2015).

These rodents have morphological specializations to 
semi-aquatic life that enable them to inhabit marsh envi-
ronments (Hershkovitz 1955, Massoia 1971, 1976). Due to 
their current ecological requirements, the presence of 
Holochilus in archeological or paleontological sites was 
regarded as indicative of relatively humid and temperate 
climatic conditions (Teta et al. 2005, Stoessel et al. 2008, 
Fernández et al. 2011, Pardiñas and Teta 2011).

The southernmost geographical limit of the genus cor-
responds to the species Holochilus vulpinus (Brants, 1827) 
at southern Buenos Aires province (referred as Holochilus 
brasiliensis by Formoso et al. 2010; Figure 1). Yepes (1935) 
and Cabrera (1957) mentioned this genus for northeastern 
Río Negro province, but without voucher specimens sus-
taining this assertion.

Some records of Holochilus vulpinus in Holocene 
archeological sites in Córdoba (Teta et al. 2005), Río Negro 
and Neuquén provinces (Formoso et  al. 2010, Fernán-
dez et  al. 2011, Pardiñas and Teta 2011, Teta et  al. 2014) 
indicate that the species had a much wider distributional 
range in the past (Figure 1). These findings extended the 
past distribution of H. vulpinus more than 250 km to the 
southwest and west from its current distributional range 
(Pardiñas and Teta 2011). On the basis of this record, the 
authors propose that H. vulpinus modified its distribu-
tional range during the Late Holocene.

In this work, we present a historical record for Hol-
ochilus vulpinus in northeastern Río Negro province, 
Patagonia, Argentina. Because this record is 300 km from 
the current distribution of this taxon we explore its pale-
oclimatic significances.

The specimen, housed at the Museo Argentino de 
Ciencias Naturales “Bernardino Rivadavia” under the 
number MACN-Ma 41.485 (Figure 2), consists of a damaged 
skin of an adult individual recovered from the public exhi-
bition. The external measurements of this animal are: 
head and body length = 247.11 mm; tail length = 188.13 mm; 
ear length = 15.9  mm; hindfoot length with and without 
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claw = 46.6–40.79  mm). The skin has a long, dense and 
hispid fur. Dorsal coloration is reddish brown intermixed 
with black hairs, darker in the midline. Dorsal individual 
hairs are gray in the base and orangish toward the middle 
and tip; in some cases, tips are blackish. The belly is covered 
by soft orange fur, with the throat and inguinal region 
almost completely white. Tail is slightly bicolor, darker in 
the dorsum and proportionally longer than in Holochilus 
lagigliai (Pardiñas et al. 2013). Feet are covered with short 

orangish hairs. Overall, these characteristics allow recog-
nition of this specimen as belonging to Holochilus vulpinus 
(cf. Hershkovitz 1955, Massoia 1976; specimens referred to 
Holochilus brasiliensis darwini Thomas, 1897).

The specimen MACN-Ma 41.485  was collected by  
C. Burmeister on 1887. Burmeister wrote in February 8 
in 1887, that when he was crossing the Río Negro valley 
at Fortín Castre locality (Lat –39.8667; Long –65.2833), 
one settler gave him a specimen of Hesperomys vulpinus  
(=H. vulpinus) that was captured in the Valcheta stream 
valley. This settler informed Burmeister that this rat was 
very common and ate his crops, mainly pumpkins (Bur-
meister 1888: 194). This specimen then was prepared 
for exhibition at the Museo Público de Buenos Aires 
(currently Museo Argentino de Ciencias Naturales “Ber-
nardino Rivadavia”).

Phytogeographically, the Valcheta stream is emplaced 
within the Monte-Patagonian Ecotone, near the Rion-
egrino Ecotone (Cabrera and Willink 1980, Leon et  al. 
1998). The Valcheta stream conforms a wide valley that 

Figure 2: Holochilus vulpinus specimen MACN-Ma 41.485, in side 
view. Scale bar: 3 cm.

Figure 1: (A) Map showing current geographical distribution of Holochilus vulpinus shaded in gray, dots outside the shaded area corre-
spond to archeological records. (B) Map detailing archeological records of Holochilus vulpinus in Río Negro province, Argentina. References: 
1, Angostura 1 archeological site; 2, Negro Muerto archeological site; 3, Alero Arias archeological site; 4, Rincón Chico 2 archeological site; 
5, La Marcelina 1 archeological site; 6, Valcheta stream valley. Black circles indicate Holocene archeological findings; black triangle indi-
cates present finding.
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occasionally floods due to increase of the watercourse. It 
is an important and well-known area of endemisms that 
is strongly modified for agricultural activities (Cei 1969, 
1980, Ortubay and Cussac 2000, Rumi et  al. 2008), its 
native vegetation representing steppes of xerophythic, 
psammophytic and halophytic plants (Cabrera 1976).

By the Late Holocene Patagonia suffered important 
climatic fluctuations, with alternating pulses of warm 
and cool climates (Mayewski et  al. 2004). In Central 
Argentina some pulses of the last millennium have been 
associated mainly with two climate events: the Medieval 
Warm Period (MWP) and a Little Ice Age (LIA) (Cioccale 
1999, Teta et  al. 2005). At northern Patagonia succes-
sive pulses of warm and cool conditions were reported 
(900–1070, 1270–1380 and 1520–1660) (Villalba 1994a,b). 
Warm periods were characterized by a general increase 
of temperature and humidity, with increases of water 
body levels (Iriondo 1999, Schäbitz 2003, Stoessel et al. 
2008). On the other side, cool periods were associated 
with aridification characterized by general decreases 
of temperature and humidity (Carignano 1999, Cioccale 
1999), although some records indicate a moisture incre-
ment (Villalba 1994a,b).

The extralimital occurrence of Holochilus vulpinus 
have been attributed to warm and humid periods that 
probably enhance optimal environment conditions that 
allowed the expansion of populations of this species (Teta 
et al. 2005, Stoessel et al. 2008, Pardiñas and Teta 2011, 
Pardiñas et al. 2013). The same appears to occur with the 
horned frog Ceratophrys (Wied-Neuwied, 1824) that has 
similar environmental requirements to those of Holochi-
lus. This frog has been reported on archeological sites, 
approximately 400 km to the south of its current geo-
graphical distribution (Stoessel et  al. 2008). The recent 
retraction of distribution of both taxa was attributed to the 
LIA, that probably produced an aridification of this region 
by the end of XIX century (Stoessel et al. 2008, Pardiñas 
and Teta 2011).

The fact that a specimen of Holochilus vulpinus was 
captured in 1887 in Valcheta stream, has relevance in that 
it has occurred just at the end of the LIA, contradicting the 
idea of geographical retraction related with this phenom-
enon (see Stoessel et  al. 2008, Pardiñas and Teta 2011). 
Further, as informed by Burmeister (1888) the species was 
abundant at the Valcheta valley, at least. On the basis of this 
record, it is possible to sketch out two hypotheses explain-
ing the distribution of H. vulpinus in the area. The first one 
may hypothesize that the distribution of Holochilus was 
not severely affected by the LIA along the Late Holocene.

Another possibility is that the species was severely 
affected by the LIA, but some populations of this rodent 

(i.e. Valcheta valley) were able to survive to the rough 
climate of Patagonia on natural oasis. The recent finding 
in the Valcheta valley of Didelphis albiventris Lund, 1840 
(Carrera and Udrizar Sauthier 2014) would also add evi-
dence that this area of Patagonia could have acted alter-
natively as a refuge or corridor for northern fauna, as 
evidenced by some of its endemisms (e.g. Gymnocharaci-
nus bergii Steindachner, 1903; Ortubay and Cussac 2000).

In addition, because current mammalogical informa-
tion for the Valcheta area is incomplete we cannot securely 
reject the survival of relictual populations of Holochilus 
vulpinus in recent times.

The rejection or acceptance of any of these hypoth-
eses will depend on future findings of this species in old 
museum collections, or in new archeological sites.
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