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Abstract: The Caviidae (Rodentia) are taxonomically diverse caviomorphs. Their fossil record is 
abundant and their oldest representatives date back to the middle/late Miocene. The genus Galea 
MEyEn includes small-sized species, exclusively distributed in South America. In this work we de-
scribe new remains of Galea (Rodentia, Caviidae) from the Toropí Formation (late Pleistocene, ca. 52 
ka) of Corrientes Province, Argentina, and discuss the paleobiogeography of late Pleistocene species. 
The remains consist of a partial maxillary with complete P4-M3 dental series, anterior portion of the 
zygomatic arches, one associated left upper incisor, and one isolated left P4. Anatomical differences 
in relation to the remaining recognized species, differences in temporal and latitudinal distribution, 
as well as in the taxonomic composition of faunas associated to extinct species of Galea, suggest 
that it corresponds to a new species related to Galea tixiensis. The presence of this taxon in the late 
Pleistocene sediments of Corrientes Province represents a new element to characterize the complex 
biological dynamics of this region during much of the Pleistocene; in this area, intertropical elements 
co-occurred with typical Pampean-Patagonian taxa, and conditions could have eventually promoted 
differentiation of endemic species.

Key words: Galea, Pleistocene, Caviidae, Mesopotamian region, paleobiogeography, Lujanian, Ar-
gentina.

1. Introduction

The Caviidae (Rodentia) are taxonomically diverse 
caviomorphs restricted to South America (WooD 1955; 
McKEnna & BEll 1997). Their fossil record is abun-
dant and their oldest representatives date back to the 
middle/late Miocene (MarsHall et al. 1984; VucE-
ticH et al. 1999; PérEZ & VucEticH 2011). rEig (1986) 
proposed that the origin of this group was associated 
to low and humid areas of South America, with sub-
sequent evolution of a progressive adaptation to more 

arid regions during the Miocene and Pliocene. Recent 
phylogenetic studies (based on DNA sequences and 
morphological data) corroborate the close relationship 
of Caviidae and Hydrochoeridae (Da silVa nEto 2000; 
roWE & HonEycutt 2002; oPaZo 2005; Blanga-KanFi 
et al. 2009; PérEZ 2010).

The genus Galea MEyEn, 1833 includes small-
sized species distributed exclusively in South America 
(caBrEra 1953), with a complex taxonomic history. 
In Argentina, the first record of the genus is from the 
Ensenadan of Punta Negra, Buenos Aires Province 
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(VucEticH & VErZi 1999). The following extant spe-
cies of the genus have been recognized: G. flavidens 
(BranDt, 1835), G. monasteriensis solMsDorFF et al., 
2004, G. musteloides MEyEn, 1832, G. wellsi (osgooD, 
1915), G. saxatilis (lunD, 1841), and G. spixii (Wa-
glEr, 1831). In addition, two extinct species have been 
described: G. ortodonta uBilla & rinDErKnEcHt, 
2001 from the Pleistocene of Bolivia and Uruguay, 
and G. tixiensis Quintana, 2001 from the Pleistocene-
Holocene of Argentina. It is worth mentioning that not 
all these nominal species have been considered valid: 
solMsDorFF et al. (2004) only included four living spe-
cies in the genus, whereas BEZErra (2008), using geo-
metric morphometry, divided the living species of Ga-
lea into two main groups, “musteloides” and “spixii”. 
On the other hand, DunnuM & salaZar-BraVo (2010) 
consider that G. monasteriensis is a junior synonym 
of G. musteloides boliviensis and suggest that the ge-
nus is currently composed of G. spixii, G. flavidens 
and the species belonging to the musteloides group, in 
which they recognize G. musteloides (in the Bolivian 
altiplano, south Peru and extreme northeastern Chile), 
G. leucoblephara BurMEistEr, 1861 (in the plains of 
eastern Bolivia and part of Paraguay to central Ar-
gentina) and G. comes tHoMas, 1919 (in the Andes of 
south Bolivia and north Argentina). However, several 
studies have shown that poorly characterized species 
with questionable validity, such as G. flavidens, G. 
saxatilis and G. wellsi, show no significant anatomi-
cal differences with respect to G. spixii (see, among 
others, caBrEra 1961; uBilla & rinDErKnEcHt 2001).

In this paper we describe new Galea material 
from the late Pleistocene of Corrientes Province, Ar-
gentina. Its cranio-dental anatomy is analyzed and 
compared with that of other species both living and 
extinct. In this context, the paleobiogeographical rel-
evance of its occurrence in Pleistocene deposits of the 
Argentinian Mesopotamia is discussed taking into ac-
count the current geographical distribution of the spe-
cies of this genus and their respectives environmental 
preferences.

2. Material and methods

The fossil remains studied here are: CTES-PZ 7471, 
incomplete maxillary with both P4-M3 dental series, 
anterior portion of both zygomatic arches, and one as-
sociated upper left incisor; CTES-PZ 7537, isolated 
left P4. For descriptions and comparisons, the follow-
ing cranio-dental materials corresponding to living 
and extinct species of genus Galea were also used: 

G. spixii: MN-RJ: 35417, 35337, 35376, 35341, 35410, 
35371. G. musteloides group: MACN-Ma: 34.197, 
15.324, 15.497, 15.499, 36.419, 47.390, 50.415, 34.189, 
29.10, 36.746, 36.756, 50.306, 50.307, 29.18, 34.193, 
28.141, 54-134, 54-135; MLP-Ma: 15-X-98-5, 14-IX-
98-3, 5-II-49-5, 15-X-98-7. G. tixiensis: LARQ: 123, 
124, 125, S/N. G. ortodonta: FC-DPV-900, TAR-22. 
Galea sp.: MACN-Ma: 14.936, 14.937, 17.352; MLP-
Ma: 22-VI-99-4, 738-2.

A total of 21 cranio-dental characters were 
analyzed, following contrEras (1964), uBilla & 
rinDErKnEcHt (2001) and Quintana (2001): 1. Bizy-
gomatic width at level of P4-M1 contact; 2. Position of 
anteriormost extreme of mesopterygoid fossa; 3. Shape 
of mesopterygoid fossa; 4. Position of middle vertex of 
maxillary-palatine contact; 5. Morphology of palatal 
surface; 6. Length of P4-M3 prisms; 7. Morphology 
of zygomatic arch; 8. Position of zygomatic root; 9. 
P4-M3 length, 10. Outer palatal width at level of ex-
ternal alveolar margin of M3; 11. Transversal width 
of upper incisor; 12. Anteroposterior width of upper 
incisor; 13. Width of P4; 14. Length of P4; 15. Propor-
tion between length of P4 and total length of M1-M3 
series; 16. Width of M3; 17. Length of M3; 18. Propor-
tion between length of M3 and total length of M1-M3 
series; 19. Presence and development of furrows; 20. 
Angle at union of zygomatic arch and maxillary; 21. 
Thomas’ angle (The angle formed between the chord 
of the exposed incisor and a line parallel to the oc-
clusal plane of the upper molariforms. Categories of 
upper-incisor procumbency are defined as: “proodont” 
for rodents with incisors thrown forward more than 
90º to the rostrum, “orthodont” for rodents with inci-
sors at about 90º to the rostrum, and “opisthodont” for 
rodents with incisors formed an angle of less than 90º 
with the rostrum).

X-ray images were obtained in lateral and occlusal 
views to allow better observation for the comparative 
analysis of those characters that so required (e.g. 20, 
21).

Nomenclature of cranio-dental characters follows 
KragliEVicH (1940) and contrEras (1964). Quanti-
tative characters were measured using calipers; all 
measurements are expressed in millimeters. Statistical 
analyses were made using the software PAST v 1.97 
(HaMMEr et al. 2001). The goal of the descriptive bi-
variate analysis is to visualize the spread of data in the 
space generated from two variables, in order to make 
quantitative comparisons regarding the existence of 
size differences between specimens.
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Abbreviations: CTES-PZ, Facultad de Ciencias Exactas 
y Naturales y Agrimensura de la Universidad Nacional del 
Nordeste, Colección Paleozoológica, Corrientes, Argentina; 
FC-DPV, Facultad de Ciencias, Paleontología de Verteb-
rados, Montevideo, Uruguay; LARQ, Colección Científica 
del Laboratorio de Arqueología, Facultad de Humanidades, 
Universidad Nacional de Mar del Plata, Argentina; MACN-
Ma, Museo Argentino de Ciencias Naturales, Colección de 
Mastozoología, Buenos Aires, Argentina; MLP-Ma, Museo 
de La Plata, Colección de Mastozoología, La Plata, Argen-
tina; MN-RJ, Museo Nacional de Rio de Janeiro, Brazil; 
TAR, Muséum National d’Histoire Naturelle, France; Hy, 
hypoflexus; I1, upper incisor; Ka, thousand years; M, up-

per molar; Ma, million years; Mx, maxillary; OIS, Oxygen 
Isotope Stages; OSL, Optically Stimulated Luminescence; 
P, upper premolar; PrI, first prism; PrII, second prism; Za, 
zygomatic arch.

3. Geology and stratigraphy

The materials studied here were collected from Qua-
ternary outcrops in the Arroyo Toropí valley (28°36’ 
S and 59°02’ W), located about 10 km south from the 
town of Bella Vista, in Bella Vista Department, Cor-
rientes Province, Argentina (Fig. 1).

Fig. 1. Map showing location of the paleontological site.
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The Arroyo Toropí runs in ES-WN direction, almost 
perpendicular to the Paraná river into which it flows. It 
extends for about 3 km, with a maximum width of its 
valley of approximately 500 m (ÁlVarEZ 1974). Tradi-
tionally, two lithostratigraphic units have been recog-
nized for the late Quaternary of Corrientes Province: 
Toropí Formation and Yupoí Formation (HErBst & 
ÁlVarEZ 1977; HErBst & santa cruZ 1999) (Fig. 2). 
However, Iriondo (1996) proposed the unification of 
both units in what he called the Toropí/Yupoí Forma-
tion, correlating it with the Hernandarias Formation 
(middle Pleistocene, between 1.3 and 0.8 Ma) that out-
crops on the left margin of Paraná river, in Entre Ríos 
Province. From a lithological perspective, both units are 
very similar, with a composition of “areniscas bastan-
te pelíticas hasta pelitas bastante arenosas, con pro-
porciones variables de ambos componentes... sin una 
estratificación visible” [“rather pelitic sandstone to 
rather sandy pelites, with variable proportions of both 
components… without visible stratification”] (HErBst 
& santa cruZ 1999: 43). Regarding the age of the bear-
ing sediments, scillato-yané et al. (1998), based on 
the study of fossil mammals in the area, attributed an 
age referrable to the Lujanian s.l. (middle Pleistocene 
– early Holocene; cionE & tonni 1995) to the sequence 
(Toropí Fm./Yupoí Fm.). Lastly, datings of the bearing 
sediments by means of OSL analyses have yielded ages 
between 52 ka and 36 ka BP, corresponding to the Luja-
nian s.st. (late Pleistocene; tonni et al. 2005).

4. Systematic paleontology 

Class Mammalia linnaEus, 1758
Order Rodentia BoWDicH, 1821

Suborder Hystricomorpha BranDt 1955
Family Caviidae FiscHEr DE WalDHEiM, 1817

Subfamily Caviinae FiscHEr DE WalDHEiM, 1817
Genus Galea MEyEn, 1833

Galea aff. G. tixiensis Quintana, 2001
Figs. 3A, 4

Referred material: CTES-PZ 7471, incomplete maxillary, 
with both complete P4-M3 series, anterior portion of both 
zygomatic arches and one associated upper left incisor. 
CTES-PZ 7537, isolated left P4.

Geographic and stratigraphic provenance: The studied 
material was exhumed 300 m west from the headwaters of 
the Arroyo Toropí (28°36́  S and 59°02´ W), 10 km south 
from Bella Vista, Bella Vista Department, Corrientes, Ar-
gentina. Toropí Formation (late Pleistocene; ca. 52 ka, ton-
ni et al. 2005) (Figs. 1-2).Fig. 2. Lithostratigraphic profile of Toropí/Yupoí Forma-

tions (Corrientes Province).
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Description and comparison: In palatal view the maxillary 
is short, the maxillary root of the zygomatic arch is robust 
as in G. tixiensis and located at level of P4, extending to hy-
poflexus of M1; the flat area for insertion of anterior portion 
of lateral masseter muscle is very large, more so than in G. 

tixiensis (Fig. 3B). The palatal surface is broad as in G. tix-
iensis and different from G. spixii, which has a narrower and 
less concave palate. The bizygomatic width is greater than in 
G. spixii and the G. musteloides group, and somewhat lesser 
than in G. tixiensis (Table 1). The limits of the mesopterygoid 

Fig. 3. Palatal views of Galea. A – Galea aff G. tixiensis (CTES-PZ 7471). B – G. tixiensis (LARQ 123). C – G. ortodonta 
(FC-DPV 900). D – G. spixii (MN-RJ 35337). E – G. musteloides (MACN 54-134). Scale bar =  20 mm.
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fossa cannot be precisely determined due to the preservation 
of the material; however, its morphology appears to be rather 
narrow and V-shaped, as in all examined specimens of G. tix-
iensis and G. ortodonta (Fig. 3C). This condition differs from 
that observed in G. spixii specimens, in which this fossa is 
wide and has rounded margins (Fig. 3D). On the other hand, 
in the G. musteloides group and in contrast with the unifor-
mity observed in the remaining species, the shape of the me-
sopterygoid fossa is a highly variable character (Fig. 3E).

In specimen CTES-PZ 7471, the P4-M3 series form an 
pointed arch-shaped dental arch, with M3 slightly displaced 

toward the sagittal plane. The molariforms are proportion-
ally large, with both prisms subtriangular in section; the 
prisms are separated lingually by a deep hypoflexus par-
tially filled with cement, and labially by two shallower fur-
rows; a primary and secondary external furrow are always 
present. The posterior prisms are equal or larger in size than 
the anterior ones and present a variably-developed posterior 
extension on the labial face. This extension is maximally 
developed in M3, where it forms an additional prolongation 
of the posterior prism, defined lingually by a secondary in-
ternal furrow. The anterior prisms of P4-M3 are narrower 

Fig. 4. Palatal views of Galea aff G. tixiensis (CTES-PZ 
7471). A – Line drawing of palatal view of the maxillary 
and B – left hemimaxillary showing the dental series and 
the flat area for insertion of the anterior portion of the lateral 
masseter muscle. Abbreviations: Hy, hypoflexus; M, upper 
molar; Mx, maxillary; P, upper premolar; PrI, first prism; 
PrII, second prism;  Za, zygomatic arch.

Fig. 5. Right lateral view of rostral region of: A – G. spixii 
(MN-RJ 35376), B – G. spixii (MN-RJ 35337), C – G. ort-
odonta (TAR-22). D – Lateral view of the upper right inci-
sor of Galea aff. G. tixiensis (CTES-PZ 7471). Scale bar = 
10 mm.
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anteroposteriorly than the posterior ones, and their trans-
versal diameter is always lesser than that of the posterior 
prism (Fig. 4).

I1 is separate from the skull; however, its wear facet and 
degree of curvature indicate that its morphology would cor-
respond to the opisthodont condition (see lanDry 1957), as 
in all the species analyzed with the exception of G. ortodon-
ta (Fig. 5). According to its measurements, the I1 is smaller 
than in G. ortodonta and intermediate in size between the 
values observed in G. spixii and G. tixiensis (Table 1). Al-
though one of the diagnostic characters indicated for G. 
tixiensis is that the I1 would be narrower in this species 
than in G. spixii, the individuals analyzed here presented 
overlapping values for this character, and the measurements 
for specimen CTES PZ 7471 fell within the recorded range. 
Lastly, the isolated P4 (CTES-PZ 7537) is formed by two 
subtriangular prisms separated by a hypoflex whose base is 
filled with cement. On the basis of its size and prism mor-
phology, it can also be assigned to Galea aff. G. tixiensis.

The results of the descriptive bivariate analysis indicate 
considerable intraspecific variation in several craniodental 
characters considered for the interspecific comparison (Fig. 
6). It seems clear that the material from Corrientes shows 

the diagnostic characters of the genus: (a) teeth formed by 
two prisms with the base of the hypoflexus filled with in-
terprismatic cement (uBilla & rinDErKnEcHt 2001; solMs-
DorFF et al. 2004), (b) upper molariforms with primary and 
secondary external furrows of variable configuration (uBil-
la & rinDErKnEcHt 2001), and (c) palatines clearly exposed 
in a relatively shallow palate (uBilla & rinDErKnEcHt 
2001). Nevertheless, we prefer to leave the species assigna-
tion open because of the nature of this remain and its state 
of preservation. The inclusion of these remains in the most 
recent published phylogenetic analyses (e.g. Quintana 1998; 
PérEZ 2010; PérEZ & VucEticH 2011) conducted to poorer 
results with politomies due to the large number of missing 
entries, and did not contribute to any additional informa-
tion.

On the other hand, the quantitative comparisons made 
here reinforce this tentative assignation (Fig. 6). In this 
sense, the values for the metric variables analyzed in the 
materials assigned to G. aff. G. tixiensis are higher than the 
means observed in the G. musteloides group and G. spixii, 
and mostly coincide with the value ranges observed in G. 
tixiensis and G. ortodonta (Table 1).

Fig. 6. Bivariate diagram of P4-M3 length (X) vs. external palatal width at external alveolar margin of M3 (M3-M3) (Y) 
based on the range and mean for each Galea species. 
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5. Discussion 

Specimen CTES-PZ 7471 was previously listed by 
scillato-yané et al. (1998) as Galea sp., and here it is 
descibed, compared and interpreted as belonging to a 
taxon related to G. tixiensis, mainly because its met-
ric characters fall within the range of variation of this 
latter species, and also due to similarities in the mor-
phology of the palatal surface and the mesopterygoid 
fossa, and the shared opisthodonty. However, given 
the morphology of its zygomatic root and of the flat 
area for insertion of the anterior portion of the lateral 
masseter muscle (see Fig. 4B), the hypothesis that the 
studied material may represent a new extinct species 
of Galea with clear affinities to G. tixiensis cannot be 
dismissed. Morphological testing of this hypothesis 
depends on the finding of new specimens that allow a 
more thorough comparison.

From a paleozoogeographical and zoogeographi-
cal viewpoint, the record of Galea shows variations 
between its former and current geographical range 
(uBilla & rinDErKnEcHt 2001; KErBEr et al. 2011a). 
The same pattern is also observed in other rodents (see 
ÁlVarEZ 1974; uBilla et al. 2008; KErBEr et al. 2011a, 
b).

The extant species of Galea are characteristic of 
open environments and occur from the altiplano of 
Peru and Bolivia, parts of Brazil, Chile and Paraguay 
to the Province of Santa Cruz in Argentina (MarEs & 
ojEDa 1982; uBilla & rinDErKnEcHt 2001; agnolin et 
al. 2008). Particularly, G. spixii occurs in central-east 
South America (central, north and northeast Brazil and 
eastern Bolivia) (MarEs & ojEDa 1982), whereas the 

species of the G. musteloides group are known from 
Peru, Bolivia, northeast Chile and Argentina (Dun-
nuM & salaZar-BraVo 2010). In the latter territory, 
this species complex is typical of the Monte phytogeo-
graphical Province and has also been reported for the 
Patagonian phytogeographic Province (agnolin et al. 
2008).

It is worth noting that the distribution of each of the 
abovementioned species is tightly linked to character-
istics of their respective habitats, since none of them 
appear to have evident plasticity. Despite the ample lat-
itudinal ranges of some of the species, their occurrence 
within such ranges is associated with the existence 
of similar biomes. In this sense, consideration of the 
geographical and stratigraphical distribution of these 
taxa, the accompanying fauna reported for extinct Ga-
lea species, and the poor plasticity of extant species, 
opens an additional angle for discussion. The records 
of G. tixiensis are restricted to late Pleistocene-early 
Holocene deposits distributed throughout the strati-
graphic profile of the archaeological sites Cueva Tixi 
and Cueva El Abra (Balcarce Formation) of the hill 
system La Vigilancia, in General Alvarado (37º50’26” 
S; 58º3’57” W), Buenos Aires Province (Argenti-
na), which span a lapse of radiocarbon dates betwen 
10,300 and 170 years BP (Quintana 2001). The taxa 
associated with those deposits include: Lestodelphys 
halli, Lynchailurus pajeros, Dolichotis patagonum, 
Canis avus, Eutatus seguini, Monodelphis, Akodon 
azarae, Calomys, Necromys obscurus, Cavia aperea, 
Ctenomys talarum, Lagostomus maximus, Conepa-
tus chinga, Lycalopex gimnocercus, Puma concolor, 
Chaetophractus villosus, Dasypus hybridus, Zaedyus 

Table 1. Craniodental measurements (in mm) of CTES-PZ 7471, G. tixiensis, G. ortodonta, G. musteloides group y G. 
spixii. 1) Bizygomatic width, 2) P4-M3 length, 3) External palatal width at external alveolar margin of M3, 4) Antero-
posterior width of upper incisor, 5) Transverse width of upper incisor, 6) Width of P4, 7) Length of P4, 8) Width of M3, 9) 
Length of M3. °Taken from Quintana (2001). *Taken from uBilla & rinDErKnEcHt (2001).
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pichiy, Lama guanicoe, Ozotoceros bezoarticus, Cle-
lia rustica, and Rhea americana, an association pri-
marily linked to open and transitional environments, 
with bushes, scrubland and grasslands, and with pri-
marily temperate-cold to cold, arid and semiarid cli-
mate. On the other hand, G. ortodonta is known from 
Pleistocene deposits of Uruguay and Bolivia (uBilla 
& rinDErKnEcHt 2001), from four different geographi-
cal localities: 1) El Caño (Colonia Department, Uru-
guay), whose sediments have been tentatively assigned 
to Libertad Fm.; 2) San Luis (Canelones Department, 
Uruguay), with sediments also tentatively assigned to 
Libertad Fm.; the fossil remains found here have al-
lowed linking it to the Ensenadan Age-Stage (goso 
aguilar 2006); 3) Arroyo Malo (Tacuarembó Depart-
ment, Uruguay), whose sediments have been assigned 
to Sopas Fm. and, according to C14 datings of Diplo-
don peraeformis (Mollusca) shells, yield ages >43,000 
years BP (uBilla & rinDErKnEcHt 2001; uBilla et 
al. 2004; 4) Pueblo Viejo (Tarija, Bolivia), in Tarija 
Fm. (Ensenadan Age-Stage, early-middle Pleistocene, 
according to uBilla & rinDErKnEcHt 2001, although 
recently tonni et al. (2009) discuss a younger age and 
coltorti et al. (2007) consider it as late Pleistocene. 
Recently, KErBEr et al. (2011a) reported the first re-
cord of Galea sp. in the late Pleistocene of Rio Grande 
do Sul State, Southern Brazil. This specimen comes 
from Ponte Velha I locality in Touro Passo Creek 
(Touro Passo Formation) and the associated taxa in-
clude typical South American Pleistocene mammals 
(see oliVEira 1999; KErBEr & oliVEira 2008; KErBEr 
et al. 2011a, b).

Regarding the faunal association present in the 
Quaternary deposits of Corrientes Province, it com-
prises a group of taxa with clear intertropical affinities 
together with others typical of the Pampean Region 
(carlini et al. 2004, 2008; Francia & carlini 2009). 
The paleoclimatic-environmental interpretation of 
the faunal diversity occurring in these sediments is 
consistent with an area characterized by alternation 
of colder, arid or semiarid pulses (evidenced by the 
presence of Dolichotis sp., Pampatherium typum, 
Neosclerocalyptus paskoensis, Glyptodon reticula-
tus, Chelonoidis? sp., etc.), with other more humid, 
warmer periods (indicated by the presence of Holm-
esina paulacoutoi, Tapirus sp., Tayassu pecari, Pan-
thera onca, Boa constrictor, etc.). Consequently, these 
deposits cannot be assigned to a single, uniform pa-
leoenvironment, but rather to a dynamic one typical 
of ecotonal areas readily affected by changes in the 
most relevant paleoclimatic variables (e.g. tempera-

ture and humidity). Similar scenarios have been inter-
preted in faunas from other parts of the world (lunDE-
lius 1983; uBilla 2004; uBilla et al. 2004; taMBussi 
et al. 2005; oliVEira & PErEira 2009 and references 
cited therein) for equivalent lapses and latitudes. In 
any case, and considering its peculiarities and range, 
the fauna recorded in Corrientes for the late Pleisto-
cene is not taxonomically equivalent to the one that 
accompanies Galea tixiensis, especially with respect 
to highly significant taxa (e.g. Lestodelphys halli). In 
this sense, there are noteworthy differences between 
the faunal associations recognized in Corrientes and 
in SW Buenos Aires, which add to the temporal dif-
ferences that apparently exist between the deposits in 
Uruguay and Bolivia and their counterparts in Cor-
rientes. Therefore, the possible assignation to a new 
species would be supported not only by the abovemen-
tioned anatomical differences, but also by temporal 
and latitudinal differences and by the widely different 
taxonomic composition of the accompanying faunas of 
these extinct Galea species. Although this hypothesis 
cannot be dismissed, the finding of additional remains 
is necessary to provide more solid anatomical support 
to propose a new morphospecies.

Lastly, the presence of Galea in the Pleistocene of 
Corrientes Province where there are no extant repre-
sentatives of the genus, provides other evidence to sup-
port the hypothesis of a complex, dynamic paleocli-
matic-environmental scenario for the late Pleistocene 
of the Mesopotamian Region (Erra et al. 2011), which 
includes the occurrence of colder, more arid pulses 
that would have favored the sporadic entrance of fau-
nal elements of central-pampean (or related) prov-
enance, and other warmer, more humid pulses that al-
lowed the entrance of brasilic taxa. It should be noted 
that this agrees with the paleoclimatic-environmental 
development proposed for the OIS 3 (65-28 ka), a lapse 
characterized by alternance of relatively humid tropi-
cal climates with cold, arid or semiarid periods (iri-
onDo 1999), which could have eventually promoted the 
differentiation of endemic species.
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