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ABSTRACT

Fossil remains of the sigmodontine rodent Holochilus brasiliensis (Desmarest, 1819) from two geographic areas from the state of Rio Grande do Sul,
southern Brazil are reviewed and described here. The specimens came from two localities: Quarai River in the western region, which has yielded
a dentary with an incisor and molars, and Chui Creek in the eastern region, where a fragmented right dentary and a maxillary fragment with
molars were collected. The presence of this taxon in the late Pleistocene of meridional Brazil suggests the existence of perennial water bodies.

Keywords: mammals, rodents, late Pleistocene, paleoenvironment, Rio Grande do Sul.

RESUMO

SOBRE A PRESENCA DE HOLOCHILUS BRASILIENSIS (DESMAREST, 1819) (RODENTIA: CRICETIDAE: SIGMODONTINAE) NO PLEISTOCENO FINAL DO SUL
DO BRASIL. Fosseis do roedor sigmodontineo Holochilus brasiliensis (Desmarest, 1819), identificados em duas areas geograficamente distintas do
Estado do Rio Grande do Sul, sul do Brasil, sdo aqui revisados e descritos. Os espécimes analisados provém de duas localidades: o Rio Quarai, no
extremo oeste, onde foi identificado um dentario, com um incisivo e molares, e o Arroio Chui, na porcao leste, onde foram coletados um dentario
direito fragmentado e um fragmento de maxilar com molares. A presenca deste taxon no Pleistoceno final do Brasil meridional sugere a presenca
de corpos de agua perenes.

Palavras-chave: mamiferos, roedores, Pleistoceno final, paleoambiente, Rio Grande do Sul.
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INTRODUCTION

The marsh rats of the genus Holochilus
Brandt, 1835 (Cricetidae: Sigmodon-
tinae) comprise three extant and one
extinct species (Pardifias and Teta, 2011).
This taxon shows a wide geographic
distribution, covering almost all regions
of South America, except the Andes and
southern Patagonia. The living species
include H. sciurens Wagner, 1842, found in
Venezuela, Guyana, Colombia, Ecuador,
Bolivia, Peru, and northern Brazil; H.
chacarius Thomas, 1906 found in Paraguay
(Chaco), Brazil (State of Mato Grosso
do Sul) and northern Argentina; and H.
brasiliensis, distributed through eastern
Paraguay, southern, southeastern and
some areas of northeastern Brazil, Uru-
guay and Argentina (Hershkovitz, 1955;
Marques, 1988; Eisenberg and Redford,
1989; Barreto and Garcia-Rangel, 2005;
Oliveira and Bonvicino, 2006; Weksler
et al., 2008; Pardifias and Teta, 2011).
Hershkovitz (1955) recognized several
subspecies of H. brasiliensis.

The only recognized extinct species
of the genus is H. primigenus Steppan,
1996 from the middle Pleistocene of
Bolivia. However, this taxon shares
several dental features with Lundomys
Voss and Carleton, 1993 and its generic
position must be re-evaluated (Pardifias
and Teta, 2011). Although a major review
of Holochilus is needed (see Pardifias and
Teta, 2011), these recognized species
are distinguished by several cranial and
dental features.

The stratigraphic distribution of Ho-
lochilus ranges from the early Pleistocene
to the Recent. Fossils of H. brasiliensis
have been reported from the Ensenadan
(eatly Pleistocene) to Platan (Holocene)
of Argentina (Mazzanti and Quintana,
1997; Pardifias, 1999; Quintana, 2004;
Teta et al., 2004, 2005; Pardifias and
Teta, 2011; Fernandez ef al., 2011) and
late Pleistocene to Holocene of Brazil
(Winge, 1887; Voss and Myers, 1991;
Oliveira, 1992; Salles ¢# al., 1999, 2006;
Rosa and Jacobus, 2009 and references
therein). H. chacarius was reported from
the Holocene of Bolivia and Argentina
(Pardifias and Galliati, 1998; Pardifias
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and Teta, 2011). H. sczureuns was reported
for the late Pleistocene of Venezuela
(Rincén, 2006). The only record of H.
primigennsis from the middle Pleistocene
Tarija beds of Bolivia (Steppan, 1996).
More information on the fossil record of
the marsh rats can be seen in the exten-
sive review of Pardifias and Teta (2011).

The knowledge about the Pleisto-
cene sigmodontines in southern Brazil
is scarce (Pardifias, 1999). The only
records in the literature consist of a
dentary assigned to Holochilus brasilien-
sis (Desmarest, 1819) from the upper
Pleistocene deposits of the Quarai River
(Oliveira, 1992); a molar of a Cricetidae
aff. Reithrodon from the Touro Passo
Formation (Oliveira ef al., 1999); and an
ml of Reithrodon auritus (Fisher, 1814)
from the continental shelf (Rodrigues
and Ferigolo, 2004), all from the State of
Rio Grande do Sul. The material from
the Touro Passo Formation referred
by Oliveira ez al. (1999) is currently lost
and its taxonomic status cannot be con-
firmed. According to Pardifias (1999)
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the material reported by Oliveira (1992)
could possibly be attributed to Lundomys
molitor (Winge, 1887) — “the murid re-
cord is restricted to Holochilus brasiliesis
(may be Lundomys molitor?)” (Pardifias,
1999, p. 240).

In this paper, we review the presence
of the marsh rat Holochilus brasiliensis in
the upper Pleistocene beds of the State
of Rio Grande do Sul, contributing to
the knowledge of the southern Brazilian
fossil rodents.

MATERIAL AND METHODS

The fossils described here were col-
lected in the banks of Quarai River,
located in westernmost Rio Grande
do Sul State, and in the banks of Chui
Creek, in the coastal plain of the state
(Figure 1). The specimens are housed
at the paleovertebrate collections of the
Museu de Ciéncias Naturais da Funda-
¢ido Zoobotinica do Rio Grande do
Sul (Porto Alegre) and Museu Coronel
Tancredo Fernandes de Melo (Santa

Rio Grande do Sul
57°W 50°W
s
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Figure 1. Location and expositions from the Passo do Juquiry (Quarai River) and Chui

Creek outcrops.
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Vitéria do Palmar). The material from
Quarai River is the specimen mentioned
preliminarily by Oliveira (1992) and the
specimens from the Chui Creek were
recently collected. These fossil remains
were compared with recent specimens
of Holochilus brasiliensis (IMCN-M 661,
MCN-M 326, MCN-M 668, MCN-M
651, MCN-M 1722, MCN-M 666,
MCN-M 594) and anatomic descriptions
in the literature (see the description and
comparison). The dental nomenclature
follows Reig (1977). The measurements
(expressed in millimeters) were taken
with a digital caliper accurate to 0.01 mm
and a stereomicroscope.

Institutional Abbreviations.
MCN-M: mammals collection of the
Museu de Ciencias Naturais da Funda-
¢io Zoobotanica do Rio Grande do Sul,
Porto Alegre. MCN-PV: paleoverte-
brates collection of the Museu de Cién-
cias Naturais da Fundac¢io Zoobotanica
do Rio Grande do Sul, Porto Alegre.
MCTFM: paleovertebrates collection of
Museu Coronel Tancredo Fernandes de
Melo, Santa Vitéria do Palmar.

Geological and
biostratigraphic remarks

Quarai River is located in Brazilian-
Uruguayan border; the fossiliferous
beds in the Brazilian side of the border
have not been formally named, but are
correlated to the Sopas Formation of
Uruguay (Ubilla ef al., 2004). The beds
exposed along its banks are composed
of brownish muddy sandstones, with
paleosols that exhibit carbonatic rhizo-
concretions levels (Da-Rosa, 2003). On
the Brazilian side there are four well-
studied localities: L.agoa da Musica, Passo
da Cruz, Cerro da Tapera and Passo do
Juquiry; the material described here was
collected in the latter.

Available absolute ages (*C and
thermoluminescence) for the fossil and
sediments from the Brazilian banks give
an interval between 33 and 10 ka BP
(Miller, 1987; Ribeiro e al., 2008), but
some older ages were obtained from the
deposits of Uruguay (Ubilla ¢z al., 2004).
The presence of Eguus (Amerbippus)

neogens Lund, 1840 in the Quarai River
(Ubilla ez al. 2004; Kerber and Oliveira,
2008) suggests a Lujanian Age/Stage
for these deposits, according to the bio-
stratigraphic scheme of Cione and Tonni
(1999). However, according to Ubilla ez
al. (2004), some taxa found in the Sopas
Formation were originally described
from the Ensenadan and Bonaerian beds
from Argentina, such as Neuryurus rudis
(Gervais, 1878), Lestodon armatus (Owen,
1842), Neolicaphrium recens Frenguelli,
1921, Antifer ultra (Ameghino, 1888)
and Morenelaphus brachyceros (Gervais and
Ameghino, 1880). The previous knowl-
edge about the Passo do Juquiry local
fauna indicates the presence of: Hydro-
choerns hydrochaeris (Linnaeus, 1766), Ho-

Fluvial / palustrine
Facies

Paleosoils

Fluvial Facies

22
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Marine Facies

lochilus brasiliensis (material here revised),
Glyptodontidae indet., Tremarctinae
indet., Antifer Ameghino, 1889, Equus
(A.) neogeus and Notiomastodon platensis
(Ameghino, 1888) (=Stegomastodon waring
Holland, 1920) (Oliveira, 1992; 1996;
Ribeiro ¢# al., 2003; Kerber and Oliveira,
2008; Marcon, 2008).

Chuf Creck is located on the south-
ernmost portion of the coastal plain
(Figure 1) and the fossils are found
mostly in the lower portion of a ~1
meter-thick muddy sand layer overlying
shallow marine sediments with Ophio-
morpha nodosa and Rosselia sp. ichnofos-
sils and other bioturbations (Figure 2).
In several places along the banks, 30 to
40 centimeter-thick lenses of organic
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Figure 2. Stratigraphic section at Chui Creek.
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matter—rich brown sand deposited by
fluvial systems are found in the interface
between the underlying marine facies
and the upper continental beds. These
lenses are considered to represent small
water bodies (oxbow lakes) and besides
mammals have also yielded fish remains
(Lopes et al., 2005; Lopes and Pereira,
2011). Other fossil-bearing sand-muddy
lenses with very low organic matter
content, located at the same stratigraphic
level as the dark lenses, also suggest
fluvial deposition, but under different
environmental conditions.

The mammalian remains are found
either articulated or isolated, mostly
fragmented, but also including complete
and well-preserved specimens, probably
deposited and reworked in meandering
fluvial systems (Lopes e# af., 2001, 2005).
Lopes ez al. (2010) dated teeth of me-
gamammals from the fossiliferous level
using Electron Spin Resonance obtaining
ages between 226 and 33 ka BP. The most
common taxa are large-bodied herbivores,
but some carnivores and rodents have
also been found (Oliveira e al., 2005;
Ketber e al., 2011a; Pereira e al., 2011;
2012; Lopes et al., 2011; Lopes, 2013).

SYSTEMATIC PALEONTOLOGY

Rodentia Bowdich, 1821
Muroidea Miller & Gidley, 1918
Cricetidae Fisher, 1817
Sigmodontinae Wagner, 1843

Oryzomyini Vorontsov, 1959
Holochilus Brandt, 1835

Holochilus brasiliensis (Desmatest, 1819)
(Figures 3-4; Table 1)

Material. MCN-PV 1457, a left dentary
with the m1-m3 series; MCTFM-PV
0916, a fragment of right dentary with the
complete m1-m3 series; MCTFM-PV 870,
a right maxillary fragment with M1-M2.
Geographic and stratigraphic prov-
enance. MCN-PV 1457 — Passo do
Juquiry locality - Quarai River, up-
per Pleistocene. MCTFM-PV 870,
MCTFEFM-PV 0916 — Lower portion of
the fossiliferous horizon, Chui Creek,
upper Pleistocene. MCTFM-PV0916
was collected from a dark sand lens
at the same stratigraphic position as
MCTFM-PV0870, but some 2 km to the
south. This sand lens has also yielded
several fragments of other taxa such as
Toxodon and Lestodon. MCTEM-PV870
was collected from a muddy sand lens of
the fluvial facies located at the matine-
continental transition; this lens has also
yielded an isolated tooth of Myocastor
(Pereira et al., 2012).

Description and comparison. Den-
tary (MCN-PV 1457) — The body of
the dentary is deep and robust. The
chin is well developed, as described for
Holochilus, differing from Lundomys, in
which it is reduced (Pardifias and Des-
champs, 1996). The superior and inferior
masseteric crests are convergent at the
level of the m1/m2 contact, below the
mental foramen, forming a single crest
that extends anteriorly up to the anterior
area of the m1 (Figure 3A), this character
being described for H. brasiliensis (Voss
and Carleton, 1993). In H. chacarius, the
convergence of these crests occurs more
anteriorly (at the level of the mesial area

of m1) than in H. brasiliensis, and it is at
the level of the mental foramen (Voglino
et al., 2004). In Lundomys the contact be-
tween both crests forms a chevron and
not a single crest as in Holochilus (Noss
and Catleton, 1993).

Lower teeth (MCN-PV 1457 and
MCTFM-PV 0916) — The labial surface
of the lower incisor is convex mesiodis-
tally. The m1 has a subelliptical outline
(Figure 3B-C). The lophids are not as
compressed as in H. chacarins and H.
scinrens (Pardifias and Teta, 2011). The
enamel layer that mesially surrounds
the procingulum of MCN-PV 1457 is
rounded and itis fractured. In the middle
of the procingulum there is a transversely
elongated anteromedian fossetid, larger
in MCTEM-PV 0916 (Figure 3C) than
in MCN-PV 1457. In H. chacarins and
H. sciurens this fossetid is located motre
labially (Pardifias and Galliari, 1998;
Voglino et al., 2004) and in Lundomys it is
rounded (Pardifias and Lezcano, 1995).
The metaflexid is transversely oriented,
penetrating up to the midline of the tooth
in MCN-PV 1457, while in MCTFM-PV
0916 it is in connection with the proto-
flexid (Figure 3C). In H. chacarius and H.
scinrens, the metaflexid is pootly devel-
oped (Pardifias and Galliari, 1998). The
mesoflexid is slightly oblique, differing
from H. chacarius and H. sciureus, in which
the mesoflexid is transversely oriented
(Pardifias and Teta, 2011). The proto-
flexid and hypoflexid are transversely
oriented and the lingual end of the latter
is opposite the entolophid (Figure 3B).

The m2 has a subquadrangular outline
and it retains a vestigial metalophid. This

Table 1. Measurements (in mm) of H.brasiliensis from the late Pleistocene of southern Brazil and living H. brasiliensis from the State
of Rio Grande do Sul. 1. Mesiodistal length (MDL) of m1. 2. Linguolabial width (LLW) of m1. 3. MDL of m2. 4. LLW of m2. 5. MDL of m2.
6. LLW of m2.7. Height of the dentary body, at the level of m1. 8. MDL of M1. 9. LLW of M1. 10. MDL of M2. 11. LLW of M2. Specimens

in bold are the fossils.

Specimens 1 2 3 4 5 6 8 9 10 11
MCN-PV 1457 3.32 2.22 2.38 2.27 698 - em e e
MCTFM-PV 0916 3.20 221 2.37 2.15 2.39 216 - e e e e
MCTFM-PV870 - - o e e e 3.39 2.82 2.58 2.55
MCN-M 661 3.48 2.13 2.29 2.25 2.58 2.03 7.73 3.36 2.60 2.35 2.40
MCN-M 326 3.30 2.14 2.49 2.24 2.62 2.09 8.07 3.09 2.42 2.23 2.30
MCN-M 668 3.36 2.29 2.52 2.25 2.48 2.05 7.07 3.20 2.46 2.29 2.35
MCN-M 651 331 2.34 2.30 2.15 2.65 2.10 7.48 3.42 2.46 2.40 2.39
MCN-M 1722 2.99 2.12 2.09 2.13 2.40 2.15 2.17 3.06 2.27 2.36 2.19
MCN-M 666 3.12 2.28 2.38 210 - e 6.94 3.27 2.57 221 2.20
MCN-M 594 3.27 2.20 2.10 2.25 2.35 2.09 6.35 3.06 2.27 2.19 2.02
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Figure 3. Left dentary and lower cheek teeth of H. brasiliensis from southern Brazil. A. lateral view of the left dentary and B.
occlusal view of lower cheek teeth of the specimen MCN-PV 1457 from the Quarai River. C. occlusal view of the right lower cheek
teeth of the specimen MCTFM-PV 0916 from Chui Creek. The striped area in the schematic drawings indicates fragmented areas.
Scale-bars: 3 mm.
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Figure 4. Fragment of left maxilla and upper cheek teeth of H. brasiliensis (WCTFM-PV870) from Chui Creek. A. lateral view of a
fragment of left maxilla and B. occlusal view of M1 - M2. Scale-bar: 4 mm.

tooth has a pootly developed protoflexid
(MCN-PV 1457) plus a small and round-
ed fossetid located lingually to this flexid.
In MCTFM-PV 0916 the protoflexid is
absent. The mesoflexid and the entoflexid
extend up to the midline of the tooth,
with the first penetrating more deeply;
the hypoflexid surpasses the midline of
the occlusal surface and is opposite the
entolophid. In H. chacarius and H. scinrens
the hypoflexid does not reach the midline

(Pardinas and Galliari, 1998). The m3 of
MCN-PV 1457 is very fragmented, lack-
ing its distal portion. On the first lophid
there is a small fossetid located as in the
m2. In MCTFM-PV 0916 there is a very
small fossetid in the lingual area of the the
posteroloph (Figure 3C). The hypoflexid
is well developed, covering almost the full
width of the tooth.

Upper teeth (MCTFM-PV870)
— The M1 exhibits in labial view an

Gaea - Journal of Geoscience, vol. 8, n. 2, jul/dez 2012, p. 47-54.

accessory labial root, corresponding
to the fourth one (Figure 4A). This
character differentiates this genus
from Lundomys, which has only three
(Voss and Carleton, 1993; Pardifias,
2008). The M1 and M2 are subelliptical
and subquadrangular, respectively. In
both teeth, the margins of the labial
and lingual cusps are rounded. The
procingulum of the M1 is narrow
and transversely oriented (Figure 4B),
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without an anteromedian flexid, which
is present in other oryzomines, such as
Pseudoryzomys Hershkovitz, 1959 and
Carletonomys Pardinas, 2008. The lingual
end of the paraflexus and metaflexus
are distally oriented, more evident in
the first. There is a small mesoloph-like
structure (sezs# Pardinas, 2008). Ac-
cording to Pardifias (2008), Lundomys,
Carletonomys, Psendoryzomys and Noron-
homys Carleton & Olson, 1999 share
a true minute mesoloph, which arises
from the median mure, while Holochilus
brasiliensis has a poorly developed struc-
ture, similar to the mesoloph, but that
arises from the coalescence between
the most anterior point of the median
mure with a paralophule. In H. sciureus
and H. chacarius this structure is absent
(Massoia, 1971; Voss and Carleton,
1993; Voglino et al., 2004; Pardifas,
2008). In the comparative specimens
(Table 1), this structure is quite variable,
from almost absent or pootly developed
(MCN-M 661; MCN-M 666) to well
developed, reaching the labial margin
(MCN-M 651). The labial end of the
hypoflexus surpasses the midline, dif-
fering from Lundomys and H. scinrens, in
which it is poorly developed (Voss and
Catleton, 1993). The metacone is mesi-
ally oriented. In the M2, the hypoflexus
extends up to the midline of the tooth
(Fig. 4B). The mesoloph-like structure
is almost absent.

In both upper (MCTFM-PV 870)
and lower (MCTFM-PV 0916; MCN-PV
1457) cheek teeth the occlusal surfaces
are planar (sensu Hershkovitz, 1955).
Their cusps ate slightly alternating (less
evident in the M1), more alternated than
in Lundomys and H. primigenns, but not
so alternated as in H. sciurens and H. cha-
carius (Steppan, 1996; Pardifias and Teta,
2011). Regarding the cusp arrangement,
H. brasiliensis shows an intermediate
morphology between Lundomys and H.
scinrens and H. chacarius (Voss and Car-
leton, 1993; Pardifias and Teta, 2011).
With respect to the size, the specimens
here reported are within the variation of
H. brasiliensis (Table 1). The specimen
MCTFM-PV 0916 shows less wear than
MCN-PV 1457, being probably younger.
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Final remarks

The specimen MCN-PV 1457 was
previously reported by Oliveira (1992)
and assigned to H. brasiliensis, but without
pointing out its diagnostic traits. Here, we
mantained this specific assignment and
assigned new material to this taxon. The
taxonomic assignment is based on the
combination of the following characters:
(i) presence of a mesoloph-like structure
in the M1; (ii) masseteric crests conflu-
ent at the level of the m1/m2 contact,
forming a single crest; (iii) presence of
well-developed hypoflexus/id; (iv) slightly
alternating cusps; (v) presence of an ac-
cessory labial root in the M1; (vi) oblique
mesoflexid; (vii) anteromedian fossetid of
m1 transversely elongated and centralized
(Hershkovitz, 1955; Massoia, 1971;Voss
and Catleton, 1993; Steppan, 1996; Pardi-
fias and Galliari, 1998; Voglino e al., 2004;
Pardinas and Teta, 2011).

The living representatives of Ho-
lochilus have semi-aquatic habits, and
today live in diverse geographic areas,
that include the Amazon Forest, Caat-
inga, Cerrado, Pantanal, Atlantic Forest,
Chaco, Pampean lowlands and north-
ern Patagonian region (Moojen, 1952;
Hershkovitz, 1955; Marques, 1988; Bar-
reto and Garcfa-Rangel, 2005; Oliveira
and Bonvicino, 2006; Formoso et al.,
2010). In the State of Rio Grande do
Sul, Holochilus is found today in almost all
regions always associated with marshes
and water bodies (Marques, 1988). By
analogy its presence in the fossil record
in South Brazil allows to infer the exis-
tence of perennial water bodies during
the late Pleistocene in this area. This
inference is supported also by the pres-
ence of other aquatic vertebrates such as
Myocastor, Hydrochoerus hydrochaeris, chelo-
nians and fishes (Oliveira, 1992; Hsiou,
2009; Kerber and Ribeiro, 2011; Lopes
and Pereira, 2011; Pereira et al., 2012). Its
presence in Chuf Creek also reinforces
the correlation of the datk sand lenses to
perennial, lentic water bodies of fluvial
origin proposed by Lopes ez al. (2005).
Nonethless, other rodents found in Chui
Creek, such as Microcavia, Iagostonus and
Dolichotinae also indicate some intervals

of drier conditions (Ubilla e a/., 2008;
Kerber et al., 2011a).

Pleistocene sigmodontines from Rio
Grande do Sul are poorly known, being
restricted to the material herein de-
scribed, plus that reported by Rodrigues
and Ferigolo (2004). Holocene materials
from H. brasiliensis pointed by Rosa and
Jacobus (2009) were not described or fig-
ured and need revision and description.

Remains of the marsh rat Lundomys
molitor have not been found in Quater-
nary beds of Rio Grande do Sul but
there are records of this taxon in the
Uruguayan banks of the Quarai River
(Pardifias and Teta, 2011).

Taking into account the scarcity of
data it is impossible to infer if the sig-
modontine diversity was distinct in the
late Pleistocene when compared to the
Holocene, as it is observed among the
caviomorphs. The biogeographic pat-
terns of some of the late Pleistocene
caviomorphs from Rio Grande do Sul in-
dicate a distinct pattern when compared
with the extant ones (Kerber ezal., 2011a,
2011b, 2012), but additional specimens
with good stratigraphic control are re-
quired in order to evaluate this aspect.

ACKNOWLEDGMENTS

To CNPq (Conselho Nacional de Desen-
volvimento Tecnoldgico) for financial support
(Process 474485/2008-0) and to L.K.
and R.P.L. in their PhD work in the Pro-
grama de Pds-Graduagao em Geociéncias from
UFRGS, to FZBRS and LGP-V FURG
for the infrastructure provided; V.G. Pi-
tana for the photo of Passo do Juquiry;
U. Pardifias for facilitating the access to
bibliography; D. Sanfelice, from MCN/
FZBRS, for the access to the collection;
E. Moysés, for the photographies; the
reviewers L. S. Avillaand M. A. Reguero
and the editor T. Dutra for their useful
commentaries.

REFERENCES

BARRETO, G.R.; GARCIA-RANGEL, S. 2005.
Holochilus sciureus. Mammalian Species, 780:1-5.
http://dx.doi.org/10.1644/780.1

CIONE, A.L.; TONNIL E.P. 1999. Biostratigraphy
and chronological scale of uppermost Cenozo-
ic in the Pampean Area, Argentina. Quaternary



Leonardo Kerber, Renato Pereira Lopes, Edison Vicente de Oliveira, Ana Maria Ribeiro, Jamil Pereira

of South America and Antarctic Peninsnla, 12:23-52.
DA-ROSA, A. A. S. 2003. Preliminary correlation
of fluvial deposits at the extreme west of
Rio Grande do Sul State, southern Brazil. In:
Latinamerican Congtess of Sedimentology, 3,
Belém, 2003. Abstracts. .. Belém, p. 243-245.

DESMAREST, A.G. 1819. Nouvean dictionnaire
d’histoire naturelle. Paris, Chez Deterville, vol.
35,478 p.

EISENBERG, J.E; REDFORD, K.H. 1989. Man-
mals of the Neotropics — The Central Neotropics.
Chicago, Chicago Press, 609 p.

FERNANDEZ, EJ.; PAPA, L.M,; MOREIRA, G.J.;
PRATES, L.; DE SANTIS, L.J.M. 2011. Small
mammal remains recovered from two archaeo-
logical sites in the middle and lower Negro River
valley (Late Holocene, Argentina): Taphonomic
issues and paleoenvironmental implications.
Quaternary International, 245(1):136-147.

http://dx.doi.org/10.1016/j.quaint.2010.12.027

FORMOSO, A.E.; SAUTHIER, D.E.U,; PARDI-
NAS, UEJ. 2010. Mammalia, Rodentia, Sig-
modontinae, Holochilus brasiliensis (Desmarest,
1819): Distribution extension. Check List, Jour-
nal of Species List and Distribution, 6(2):195-197.

HERSHKOVITZ, P. 1955. South American marsh
rats genus Holochilus, with a sammary of sigmo-
dont rodents. Feldiana. Zoology, 37(24):639-673.

HSIOU, A.S. 2009. O registro féssil de répteis e
aves no Pleistoceno final do estado do Rio
Grande do Sul, Brasil. In: A.M. RIBEIRO;
S.G. BAUERMANN; C.S. SCHERER (eds.).
Quaterndrio do Rio Grande do Sul — Integrando
Conbecimentos. Porto Alegre, Monografias da So-
ciedade Brasileira de Paleontologia, p. 144-154.

KERBER, L.; OLIVEIRA, E.V. 2008. Presenca
de Eguus (Perissodactyla, Equidae) e Neuryurus
(Cingulata, Glyptodontidae) no municipio de
Quarai, oeste do Rio Grande do Sul. Caderno
de Pesquisa, Série Biologia, 20(3):18-24.

KERBER, L.; RIBEIRO, A.M. 2011. Capybaras
(Rodentia, Hystricognathi, Hydrochoeridae)
from the late Pleistocene of southern Brazil.
Nenes Jabrbuch fiir Geologie und Paliontologie, Ab-
handlungen, 261(1):1-18.

http://dx.doi.org/10.1127/0077-7749/2011/0142

KERBER, L,; RIBEIRO, A.M.; OLIVEIRA, E.V.
2011b. The first record of Galea Meyen, 1832
(Rodentia, Hystricognathi, Caviidae) in the late
Pleistocene of southern Brazil and its paleobio-
geographic implications. Alberinga, 35:445-457.

http://dx.doi.org/10.1080/03115518.2011.533985

KERBER, L.; HADLER, P; RIBEIRO, A. M.
2012. Late Quaternary caviomorph rodents
from southern Brazil: systematics, palebiogeog-
raphy, faunal turnover and landscape evolution.
In: Simpésio Brasileiro de Paleontologia de Ver-
tebrados, 8, Recife, 2012. Anais... Recife, p. 132.

KERBER, L.; LOPES, R.P; VUCETICH, M.G,;
RIBEIRO, A.M.; PEREIRA, J.C. 2011a. Chin-
chillidae and Dolichotinae rodents (Rodentia,
Hystricognathi, Caviomorpha) from the late
Pleistocene of southern Brazil. Revista Brasileira
de Paleontologia, 14(3):229-238.

http://dx.doi.org/10.4072/rbp.2011.3.03

LOPES, R.P. 2013. Biostratigraphy of the Pleis-
tocene fossiliferous deposits of the southern
Brazilian coastal area. Journal of Mammalian

Ewvolution, 20(1):69-82.
http://dx.doi.org/10.1007/s10914-011-9173-y
LOPES, R.P; PEREIRA, J.C. 2011. First record

of fossil fishes (Siluriforms, Pimelodidae) from

Chui Creek (late Pleistocene), southern Brazil.

Ameghiniana (suplemento), 48(4):178.
LOPES, R.P; BUCHMANN, ES.C.; CARON,

E; TTUSARRY, M.E. 2001. Tafonomia dos

fésseis de vertebrados (megafauna extinta)

encontrados ao longo das barrancas do arroio

Chui e linha de costa, RS, Brasil. Pesquisas em

Geociéncias, 28(2):67-73.

LOPES, R.P.; BUCHMANN, ES.C;; CARON,
F.; ITUSARRY, M.E.G. 2005. Barrancas
fossiliferas do arroio Chui, RS - Importante
megafauna pleistocénica no extremo sul do
Brasil. In: M. WINGE; C. SCHOBBENHAUS;
M. BERBERT-BORN; E.T. QUEIROZ; D.A.
CAMPOS; C.R.G. SOUZA; A.CS. FER-
NANDES (eds.), Sitios Geoldgicos e Paleontoldgicos
do Brasil (Vol. 2). Available at: http://sigep.
cprm.gov.bt/sitio119/sitio119.pdf. Accessed
on: 2013/02/22.

LOPES, R.P; KINOSHITA, A.; FIGUEIREDO,
AM.G.; BAFFA, O,; BUCHMANN, ES.C.
2010. ESR dating of Pleistocene mammal teeth
and its implications for the biostratigraphy
and geologic evolution of the Rio Grande do
Sul coastal plain, southern Brazil. Quaternary
International, 212(2):213-222.

http://dx.doi.org/10.1016/j.quaint.2009.09.018

LOPES, R.P; ZURITA, A.E.; PEREIRA, ].C;
FRANCIA, A. 2011. First record of Neuryurus
Ameghino, 1889 (Xenarthra, Glyptodontidae)
in Chui Creek and a comparison between
glyptodontid faunas from southern Brazil
and the Mesopotamian Region of Argentina.
Ameghiniana (suplemento), 48(4):178-179.

MARCON, G.T.G. 2008. Contribuicio ao estudo
dos Proboscidea (Mammalia, Gomphotheri-
idae) do Quaternario do estado Rio Grande do
Sul, Brasil. Revista da Universidade de Guarulhos
— Geociéncias, 7(1):93-109.

MARQUES, R. V. 1988. O género Holochilus
(Mammalia: Cricetidae) no Rio Grande do
Sul: taxonomia e distribuicao. Revista Brasileira
de Zoologia, 4(4):347-360.

http://dx.doi.org/10.1590/80101-

81751987000400007
MASSOIA, E. 1971. Caracteres y rasgos bio-

ecolégicos de Holochilus brasiliensis chacarius

Thomas (“rata nutria”) de La provincia de

Formosa y comparaciones com Holochilus

brasiliensis vulpinus (Brants) (Mammalia, Ro-

dentia, Cricetidae). Revista de Investigaciones

Agropecuarias, INTA, Serie 1, Biologia y Produccion

Animal, 8:13-40.

MAZZANTI, D.L.; QUINTANA, C.A. 1997.
Asociacién cultural con fauna extinguida en
el sitio arqueoldgico Cueva Tixi, provincia de
Buenos Aires. Revista Espaiiola de Antropologia
Americana, 27:11-21.

MILLER, E.T. 1987. Pesquisas arqueoldgicas
paleoindigenas no Brasil Ocidental. Estudios
Atacamesios, 8:37-61.

MOOJEN, ]J. 1952. Os roedores do Brasil. Rio de
Janeiro, Ministério de Educagao e Saude, In-
stituto Nacional do Livro, 214 p.

Gaea - Journal of Geoscience, vol. 8, n. 2, jul/dez 2012, p. 47-54.

OLIVEIRA, E.V. 1992. Mamiferos fosseis do Quater-
nario do Fstado do Rio Grande do Sul, Brasil. Porto
Alegre, RS. Dissertagio de Mestrado. Univer-
sidade Federal do Rio Grande do Sul, 118 p.

OLIVEIRA, E.V. 1996. Mamiferos Xenarthra
(Edentata) do Quaternario do Estado do Rio
Grande do Sul, Brasil. Ameghiniana, 31(1):65-75.

OLIVEIRA, E.V,; LEIPNITZ, L.L; LAVINA, E.L.;
NOWATZKI, C.H.; DUTRA, T.L.; FLECK,
A. 1999. Novos achados de mamiferos na Lo-
calidade Ponte Velha, Formagio Touro Passo
(Neoquaternario), Oeste do Rio Grande do
Sul. In: Congtesso Brasileiro de Paleontologia,
16, 1999. Anais... p. 80-81.

OLIVEIRA, E.V,; PREVOSTI, EJ.; PEREIRA,
J.C. 2005. Protocyon troglodytes (Iund) (Mam-
malia, Carnivora) in the Late Pleistocene of
Rio Grande do Sul and their paleoecological
significance. Revista Brasileira de Paleontologia,
8(3):215-220.

OLIVEIRA, J.A.; BONVICINO, C. 2006. Ordem
Rodentia. In: N.R. REIS; A.L. PERACCHI;
W.A. PEDRO; LP. LIMA (eds.), Mamiferos
do Brasil. Londrina, Editora da Universidade
Estadual de Londrina, p. 347-400.

PARDINAS, U.FJ. 1999. Fossil murids: taxonomy,
paleoecology, and paleoenvironments. Quater-
nary of South America and Antarctic Peninsula,
12:225-254.

PARDINAS, U.EJ. 2008. A new genus of ory-
zomyine rodent (Cricetidae: Sigmodontinac)
from the Pleistocene of Argentina. Journal of
Mammalogy, 89(6):1270-1278.

http://dx.doi.org/10.1644/07-MAMM-A-099.1

PARDINAS, U.FJ.; DESCHAMPS, C. 1996.
Sigmodontinos (Mammalia, Rodentia) pleis-
tocénicos del sudoeste de laprovincia de Bue-
nos Aires (Argentina): Aspectos sistematicos,
paleozoogeograficos y paleoambientales.
Estudios Geoldgicos, 52:367-379.

http://dx.doi.org/10.3989/egeo0l.96525-6277

PARDINAS, UEJ,; LEZCANO, M.J. 1995. Cri-
cetidos (Mammalia: Rodentia) del Pleistoceno
tardio del nordeste de la Provincia de Buenos
Aires (Argentina): Aspectos sistemdticos y
paleoambientales. Aweghiniana, 32(3):249-265.

PARDINAS, U.FJ.; GALLIARI, C.A. 1998.
Sigmodontinos (Rodentia, Muridae) del Ho-
loceno inferior de Bolivia. Revista Espaiiola de
Paleontologia, 13:17-25.

PARDINAS, UFEJ; TETA, P.2011. Fossil history of
the marsh rats of the genus Holochilus and Lun-
domys (Cricetidae, Sigmodontinae) in southern
South America. Estudios Geolggicos, 67(1):111-129.

http://dx.doi.org/10.3989/egeol.40347.136

PEREIRA, J. C; LOPES, R. P; KERBER, L. 2012.
New remains of late Pleistocene mammals
from Chui Creek. Revista Brasileira de Paleontolo-
gia, 15(2):228-239.

http://dx.doi.org/10.4072/1bp.2012.2.10

PEREIRA, J.C.; PREVOSTI, EJ.; LOPES, R.P
2011. First record of Dusicyon avus Burmeister,
1866 (Carnivora, Canidae) in the fossiliferous
deposits of Chui Creek (late Pleistocene),
southern Brazil. Awmeghiniana, Suplemento,
48(4):R190-191.

QUINTANA, C.A. 2004. Acumulaciones de res-

tos Oseos en reparos rocosos de las Sierras de

53



On the presence of Holochilus brasiliensis (Desmarest, 1819) (Rodentia: Cricetidae: Sigmodontinae) in the late Pleistocene

Tandilia Oriental, Argentina. Estudios Geoldgicos,
60(1-2):37-47.

REIG, O.A. 1977. A proposed unified nomen-
clature for the enamelled components of the
molar teeth of the Cricetidae (Rodentia). Journal
of Zoology, 181(2):227-241.

http://dx.doi.org/10.1111/j.1469-7998.1977.
tb03238.x

RIBEIRO, A.M.; RODRIGUES, PH.; FERIGO-
LO, J. 2003. Primeiro registro de Ursidae
(Tremarctinae) para o Pleistoceno do Estado
do Rio Grande do Sul, Brasil. Iz: Jornadas Ar-
gentinas de Paleontologia de Vertebrados, 19,
Buenos Aires, 2003. Anais... Buenos Aires, p. 27.

RIBEIRO, A.M.; DA-ROSA, A.A.S.; SCHERER,
C.S.; PITANA, V.G. 2008. Sitio Cerro da
Tapera, uma nova localidade fossilifera para o
Pleistoceno do Estado do Rio Grande do Sul.
In: Simp6sio Brasileito de Paleontologia de
Vertebrados, 6°, Ribeirdo Preto, 2008. Anais. . .
23:164-165.

RINCON, A. 2006. Los roedores fésiles del Mene
de Inciarte, Sierra de Perija, Zulia, Venezuela.
Bioestratigraffa e implicaciones paleoambien-
tales. Mastozoologia Neotropical, 13(1):155.

RODRIGUES, P.H.; FERIGOLO, ]. 2004.
Roedores pleistocénicos da Planicie Costeira
do Estado do Rio Grande do Sul, Brasil. Revista
Brasileira de Paleontologia, 7(2):231-238.

http://dx.doi.org/10.4072/tbp.2004.2.16

ROSA, A.O,; JACOBUS, A.L. 2009. Registro de
mamiferos em sitios arqueolégicos do Rio
Grande do Sul, Brasil. In: A.M. RIBEIRO;
S.G. BAUERMANN; C.S. SCHERER (eds.),
Quaterndrio do Rio Grande do Sul — Integrando
Conbecimentos. Porto Alegre, Monografias da So-
ciedade Brasileira de Paleontologia, p. 234-241.

54

SALLES, L.O,; CARVALHO, G.S.; WEKSLER,
M.; SICURO, EL.; ABREU, E; CAMARDEL-
LA, AR;; GUEDES, P.G;; AVILLA, L.S;
ABRANTES, E.A.P; SAHATE, V.; COSTA,
1.S.A. 1999. Fauna de mamiferos do Quater-
natio de Serra da Mesa (Goids, Brasil). Publica-
coes avulsas do Musen Nacional, 78:1-15.

SALLES, L.O.; CARTELLE, C.; GUEDES, P.G,;
BOGGIANIL P.C; JANOO, A.; RUSSO, C.A.
2006. Quaternary mammals from Serra da
Bonoquena, Mato Grosso do Sul, Brazil. Bo/etin
do Musen Nacional, Nova Série Zoologia, 521:1-12.

STEPPAN, S. 1996. A new species of Holochilus
(Rodentia: Sigmodontinae) from the Middle
Pleistocene of Bolivia and its phylogenetic
significance. Journal of Vertebrate Paleontology,
16(3):522-530.

http://dx.doi.org/10.1080/02724634.1996.10
011337

TETA, P; LOPONTE, D;; ACOSTA, A. 2004.
Sigmodontinos (Mammalia, Rodentia) del
Holoceno tardio del nordeste de la Provincia
de Buenos Aires (Argentina). Mastozoologia
Neotropical, 11(1):69-80.

TETA, P; MEDINA, M.; PASTOR, S.; RIVERO,
D.; PARADELA, H. 2005. Holochilus brasiliensis
(Rodentia, Cricetidae) en conjuntos arqueo-
faunisticos del Holoceno tardio de la Provincia
de Cérdoba (Argentina). Mastozoologia Neotropi-
cal, 12(20):271-275.

UBILLA, M.; PEREA, D.; AGUILAR, C. G;
LORENZO, N. 2004. Late Pleistocene ver-
tebrates from northern Uruguay: tools for
bioestratigraphic, climatic and environmen-
tal reconstruction. Quaternary International,
114:129-142.

http://dx.doi.org/10.1016/S1040-6182(03)00048-X

UBILLA, M.; OLIVEIRA, E.V.;; RINDER-
KNECHT, A.; PEREIRA, J.C. 2008. The
hystricognath rodent Microcaviain the late Pleis-
tocene of Brazil (Rio Grande do Sul, South
America) (Mammalia: Caviidae): biogeographic
and paleoenvironmental implications. Nezxes
Jabrbuchfiir Geologie und PaldontologieAbhandly
247(1):15-21.

http://dx.doi.org/10.1127/0077-7749/2008/0247-
0015

VOGLINO, D;; PARDINAS, UFJ; TETA, P.
2004. Holochilus chacarins chacarins (Rodentia,
Cricetidaec em la Provincia de Buenos Aires, At-
gentina. Mastogoologia Neotropical, 11(2):243-247.

VOSS, R.S.; CARLETON, M.D. 1993. A new ge-
nus for Hesperomys molitor Winge and Holochilus
magnus Hershkovitz (Mammalia, Muridae) with
an analysis of its phylogenetic relationships.
American Musenm Novitates, 2085(3085):1-9.

VOSS, R.S.; MYERS, P. 1991. Pseudoryzomys simplex
(Rodentia: Muridae) and the significance of
Lund’s collections from the caves of Lagoa
Santa, Brazil. Bulletin of the American Musenm
of Natural History, 206:414-432.

WEKSLER, M.; QUEIROLO, D,; BRITO, D;
PARDINAS, U; TETA, P. 2008. Holochilus
brasiliensis. Available at: www.iucnredlist.org,
Accessed on: 20/11/2013.

WINGE, H. 1887. Jordfundneognuleven de Gna-
vere (Rodentia) fra Lagoa Santa, Minas Geraes,
Brasilien. E Museo Lundiz, 1(3):1-200.

>

Submitted on February 05, 2013
Accepted on November 11, 2013




