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ARTICLE INFO ABSTRACT

Keywords: Echimyidae is an ancient, widely diversified hystricomorph clade whose evolutionary history is linked to the
Echimyidae Neotropical forested areas. Its fossil record, mostly from southern South America, shows temporal stages con-
Euryzygomatomyinae current with Cenozoic climatic trends. Fossils from the late Oligocene to middle Miocene are related to living
Extinction

arboreal species, whereas those known since the late Miocene are restricted to lineages currently inhabiting the
Chacoan diagonal of open vegetation in eastern South America. Since the late Quaternary, echimyid faunas were
already composed of currently living genera, with the only exception of Dicolpomys. Here we report the discovery
of a mandibular fragment of Dicolpomys in the late Holocene of Argentina. In accordance with phylogenetic
affinities, geographic distribution, and fossorial adaptations, the new record, like those of the late Miocene-
Pleistocene echimyids of Argentina, can be interpreted as a southward expansion of open-adapted Brazilian
lineages through the Chacoan corridor. This supports a previously proposed pattern of changes of the southern
boundary of these Chacoan faunas linked to Cenozoic paleoclimatic fluctuations. The occurrence of Dicolpomys
in the late Holocene represents the most recent record of an extinct South American caviomorph genus. Since the
phylogenetic pattern of echimyids among Octodontoidea supports the hypothesis of the survival of lineages at
lower latitudes after their extinction at higher latitudes, the absence of Dicolpomys in Brazilian sites con-
temporaneous with, or younger than the new Argentinian site, is here interpreted as a case of taphonomic or
sampling bias.

Late Holocene

1. Introduction

Echimyidae is a very diversified clade of Neotropical hystricomorph
rodents (‘caviomorphs’) currently distributed mainly in northern South
America, occupying Andean, Amazonian, and coastal tropical forests
and occasionally more open, xeric habitats of the Cerrado and Caatinga
(Emmons and Feer, 1997; Eisenberg and Redford, 1999; Fabre et al.,
2013, 2016; Emmons et al., 2015; Upham and Patterson, 2015; Alvarez
et al, 2017). As an exception, Myocastor is the only extant re-
presentative that inhabits the steppes of southern South America,
among other habitats (Patton, 2015).

Tertiary fossils of this family are known mainly from Argentina (late
Oligocene-Pliocene), and are less frequently recorded in Chile (early-
middle Miocene), Brazil (late Miocene), and Peru (late Miocene)
(Sant’Anna-Filho, 1994; Campbell et al., 2006; Flynn et al., 2008;
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Olivares et al., 2017); the more modern, late Pleistocene-Holocene
paleontological and archaeological records come essentially from Brazil
(e.g., Winge, 1887; Roth et al., 2008; Hadler et al., 2008, 2016; Ferreira
et al., 2012, 2016). Whereas the Tertiary-early Quaternary fossils be-
long to extinct genera, with the single exception of Myocastor (Candela
and Noriega, 2004), the late Quaternary echimyid faunas already
consisted of genera that exist at present (Ferreira et al., 2016, table 1).
TDicolpomys is the only extinct genus recorded among these modern,
late Pleistocene-Holocene echimyids. This is a monotypic genus, its
single species, fD. fossor, being a small echimyid with craniodental
specializations for burrowing (Winge, 1887; Hadler et al., 2008). It was
originally described through five mandibles collected by Lund from the
Quaternary caves of Lagoa Santa, in Minas Gerais, southeastern Brazil
(Winge, 1887); more recently, abundant samples have been recovered
from late Pleistocene-Holocene archaeological sites in Rio Grande do
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Sul, southern Brazil (Roth et al., 2008; Hadler et al., 2008, 2016). Here
we report the discovery of a mandibular fragment of {Dicolpomys fossor
in the late Holocene of Argentina, which represents the most recent
record of an extinct South American caviomorph genus. We discuss the
contribution of this finding to the understanding of the evolutionary
patterns of southern fossil echimyids and their climatic context. In
addition, we provide an interpretation of this record in the context of
the hypothesis of survival of lineages in lower latitudes.

2. Material and methods

Revised extant and fossil echimyids are housed in the paleontolo-
gical and mammalogical collections of MACN, Museo Argentino de
Ciencias Naturales ‘Bernardino Rivadavia’, Buenos Aires, Argentina;
MAMA, Museo Arqueolégico Manuel Almeida, Gualeguaychd,
Argentina; MARSUL, Museu Arqueoldégico do Rio Grande do Sul,
Taquara, Brasil; MN-UFRJ, Museu Nacional, Universidade Federal do
Rio de Janeiro, Rio de Janeiro, Brasil; UFRGS, Setor de Arqueologia da
Universidade Federal do Rio Grande do Sul, Porto Alegre, Brasil; UnB,
Universidade de Brasilia, Brasil; UNISC, Centro de Ensino e Pesquisas
Arqueoldgicas da Universidade de Santa Cruz do Sul, Santa Cruz do Sul,
Brasil. Winge's type series was revised through photographs provided
by Z.M.K., Zoologisk Museum, Kgbenhavns Universitet, Danmark.

The new specimen, MAMA-SPL-S1-5-1, comes from the Sambaqui
de Puerto Landa archaeological site, 500 m from the western margin of
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Uruguay river (Entre Rios Province, 33° 19’ 25” S, 58° 27’ 13” W;
Fig. 1A). The site is a mound lying in a NE-SW line, at 3.0 m above the
flatland and with a maximum diameter of 80 m and a minimum of 38 m
(Greslebin, 1931; Krapovickas, 1957; Castro and Del Papa, 2015;
Castro, 2017). An exploratory test pit was excavated in the NE extreme
(grid square 1). Excavation was set up using a 1 X 1 m grid system, and
the removal of sediment followed 5 cm thick artificial layers to control
the vertical resolution of the remains, through a depth of 70 cm. The
sediment was screened through a 3 mm mesh. The mandible of {Di-
colpomys was recovered from level 5, at a depth of 20-25 cm.
Radiocarbon dates were obtained in the Laboratorio de Tritio y
Radiocarbono, Centro de Investigaciones Geoldgicas CONICET- UNLP,
La Plata, Argentina. According to '*C dating of the freshwater mussel
Diplodon from the fDicolpomys-bearing level, the archaeological site
corresponds to the late Holocene, 1100 + 60 radiocarbon yr. BP (LP
3290), which, when calibrated as Southern Hemisphere calendar years
(Hogg et al., 2013) with a 1o range, matches the 1056-997 yr BP
(894-953 CE) lapse. A previous radiocarbon dating of human remains
yielded an age of 630 = 50yr BP (LP 2828; Castro and Del Papa,
2015). However, it is not possible to establish a univocal relationship
between this date and the age of the site, because the human skeleton
was collected from a burial site within the sector but without precise
provenance data. The assemblage of archaeological materials collected
at grid squared 1 includes lithic and ceramic artifacts, animal and
human skeletal remains, bone tools, coals, mineral pigments and baked
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Fig. 1. A, fDicolpomys-bearing localities. 1, Lagoa Santa caves, Minas Gerais, Brazil; 2, Sangao, Garivaldino, Pilger and Deobaldino Marques sites, Rio Grande do Sul,
Brazil; 3, Sambaqui de Puerto Landa, Entre Rios, Argentina. Gray shaded areas indicate the biogeographic Provinces of Chacoan Dominion. Abbreviations: Ca,
Caatinga; Ce, Cerrado; Ch, Chaco; Pa, Pampa; SDTF, Seasonally Dry Tropical Forests (after Pennington et al., 2004; Morrone, 2014). Solid gray line denotes the
boundary between Brazilian and Patagonian Subregions (sensu Hershkovitz, 1958). B, Reconstructed annual temperature anomalies for Laguna Escondida, Regién
Aysén, Chile (asterisk in A), after Elbert et al. (2013). The reconstruction shows warm periods between ca. 550 CE and 1150 (gray shaded areas). The time calibrated

record of tDicolpomys fossor from Argentina is between dotted lines.
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clay lumps. Remains of the following mammal species were recovered
from the same level: Blastocerus dichotomus, Ogzotoceros bezoarticus
(Cervidae), Hydrochoerus hydrochaeris, Cavia aperea (Caviidae), Myo-
castor coypus (Echimyidae), Euphractus sexcinctus (Dasypodidae). Some
elements of the archaeofaunal assemblage show clear evidences of man-
made handling, such as cut marks, negative impact marks and thermal
alteration (Castro, 2017). In addition, small rodents (Sigmodontinae)
show evidences of predation by barn owls. Although it was not possible
to determine how the single mandible of {Dicolpomys reached the site,
this assemblage lacks allochthonous taxa resulting from transport but
includes species currently extinct in the deposit area (O. bezoarticus; see
Politis et al., 2011). Thus, we consider that Dicolpomys occurred natu-
rally in the area.

3. Systematic paleontology

Order Rodentia Bowdich, 1821.

Suborder Hystricomorpha Brandt, 1855.

Superfamily Octodontoidea Waterhouse, 1839.

Family Echimyidae Gray, 1825.

Subfamily Euryzygomatomyinae Emmons, 2005.

TDicolpomys Winge, 1887.

Type Species. — tDicolpomys fossor Winge, 1887.

Included Species. — Only the type species.

TDicolpomys fossor Winge, 1887.

Figs. 2 and 4.

Syntypes. — Five mandibles labelled Z.M.K. 1/1845:13344 (Lund's
numbers 1-5; Fig. 2B-F; Winge, 1887:pl. VIII, fig. 10).

Material. — The syntypes and 220 specimens from the Holocene of
Brazil (see Roth et al., 2008; Hadler et al., 2008, 2016); the new spe-
cimen, MAMA-SPL-S1-5-1, a right hemimandible with m1, part of the
masseteric crest, and base of the condyle and coronoid process, from the
late Holocene of Argentina (Fig. 2A).

Stratigraphic and Geographic range. — The type series comes from
Lapa da Escrivania Nr. 5, Lagoa Santa, Minas Gerais, Brazil (Late
Pleistocene-Holocene). Samples from the Holocene of Rio Grande do
Sul, Brazil, come from the sites Garivaldino (from < 7250 to > 8290 yr
BP), Sangao (from < 3730 to > 7390yr BP), Pilger (from < 3000
to > 8010 yr BP), and Deobaldino Marques (Holocene). MAMA-SPL-S1-
5-1 come from the late Holocene of Sambaqui de Puerto Landa ar-
chaeological site, Entre Rios, eastern Argentina (1056-997 yr BP;
894-953 CE).

Remarks. — Description of {Dicolpomys fossor can be found in Winge
(1887) and Hadler et al. (2008). Here we provide complementary
comparative data on its mandibular and dental morphology (Figs. 2—4).

The mandible of {Dicolpomys (Fig. 2) differs from that of the eur-
yzygomatomyines Clyomys laticeps, TClyomys riograndensis, TEur-
yzygomatomys mordax, Euryzygomatomys spinosus, and Carterodon sulci-
dens by having the chin process (i.e. the ventral tip of the symphysis in
the sagittal plane) anterior with respect to the dp4 location (cp, Figs. 2
and 3). The notch for the tendon of the infraorbital part of medial
masseter muscle (nm; preserved in the new material) is longer than that
of C. laticeps and E. spinosus. The condyle is lower than in C. laticeps and
TC. riograndensis; it is larger and more posteriorly extending than in C.
laticeps, E. spinosus, and C. sulcidens.

The lower incisor of TDicolpomys is more deeply inserted than that of
extant euryzygomatomyines, as in {C. riograndensis and E. mordax. It is
less recurved (i.e. with higher radius of curvature) and consequently
more procumbent than that of the extant and extinct taxa above-
mentioned. Its base is oriented towards the condyle and the mandibular
foramen (mf, Figs. 2 and 3) is ventral to it; in the other abovementioned
taxa, the base of the incisor (bi) is oriented toward, or located within
the sigmoid notch (sn), and the foramen is posterior to it.

The new material from Sambaqui de Puerto Landa, in Argentina,
can be confidently assigned to {Dicolpomys fossor based on: its figure-
eight shaped, anteroposteriorly compressed m1; long and procumbent
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diastema; chin process anterior to the dp4 level; lower incisor moder-
ately recurved, and with its base and accompanying mandibular
foramen reaching the base of the condylar process (condyle was not
preserved); mandibular foramen ventral (not posterior) to base of the
incisor. The ontogenetic state of the m1 of MAMA-SPL-S1-5-1 is very
similar to that of the syntype Z.M.K. 1/1845:13344 (Lund's number 1),
and corresponds to a subadult or adult, non-senile individual (Fig. 4F
and G).

The simplified molars of fDicolpomys fossor, superficially similar to
those of Octodontidae, led Winge (1887) to relate this species to extant
members of that family. Unlike octodontids, however, the mesoflexid
closes earlier than the metaflexid in {Dicolpomys, as in the equally
simplified fReigechimys and the remaining Echimyidae (Verzi et al.,
1994).

The material assigned to fDicolpomys by Ameghino (1907:64, figs. 2
and 3) from the Caves of Iporanga, Sao Pablo, Brazil, does not belong to
this genus and could correspond to the living Echimyidae Trinomys.

3.1. Paleoclimatic context

Radiocarbon dating indicates that the bearing levels of {Dicolpomys
at the Sambaqui de Puerto Landa site correspond to the Medieval Warm
Period (MWP). This global climate event (also known as Medieval
Climate Anomaly) was associated to warmer temperatures during ca
800-1300 CE (Ljungqvist, 2010; Elbert et al., 2013; Rosenthal et al.,
2013; Danladi and Akcer-On, 2017; Tonni, 2017). In southern South
America, a sustained warm lapse between ca 700 CE and 1200 is sup-
ported by several sources of evidence (Fig. 1B; Iriondo, 1999; Cioccale,
1999; Favier-Dubois, 2007; Quattrocchio et al., 2008; Del Puerto et al.,
2013; Elbert et al., 2013 and literature therein). This warm period is
largely associated to humid conditions (although see Mauquoy et al.,
2003; Perez et al., 2016; Ponce et al., 2017); in this case, however, local
climate data based on the genesis of the sediments and terrestrial
mollusk assemblage at the site Aldea Valle Maria, located ca. 200 km
northwest from Sambaqui de Puerto Landa and nearly contemporary
with the latter (895-1162 CE), suggest an arid to semiarid episode
(Tonni et al., 2001; Compagnucci and Tonni, 2006).

4. Discussion

4.1. The significance of {Dicolpomys in the fossil record of South American
echimyids

Echimyidae is an ancient clade of hystricomorphs whose evolu-
tionary history is linked to forested areas of South America. Throughout
the Cenozoic environmental changes (including diastrophic events),
they mostly tracked their original habitats. Thus, extant representatives
primarily inhabit Amazonian and Atlantic forests whereas only a few
lineages have colonised the open areas of eastern and southern South
America (Pascual, 1967; Hoffstetter, 1986; Verzi et al., 1994; Upham
and Patterson, 2012; Olivares et al., 2012; Fabre et al., 2013; Patton
et al., 2015). The fossil record of Echimyidae is poor when compared to
the current high diversity of the family. This paucity is not unexpected,
primarily because this record is not geographically coincident with the
area where the main radiation of the group would have taken place.
Due to the biased distribution of both fossil beds and paleontological
collecting (Marshall et al., 1983; Hoffstetter, 1986; MacFadden, 2006),
Oligocene to Pliocene echimyids are known essentially from southern
South America (Flynn et al., 2008; Vucetich et al., 2015; Verzi et al.,
2016, appendix table 2). In this context, fossil echimyids from southern
locations have been interpreted as representing an impoverished mar-
ginal sample of the outstanding diversity achieved by the clade in the
Brazilian Subregion (sensu Hershkovitz, 1958, Fig. 1A) of northern
South America (Verzi et al., 2016; Olivares et al., 2017). Undisputed
Amazonian fossil echimyids are exceptionally recorded in the late
Miocene Acre region (Brazil and Peru; Sant’Anna-Filho, 1994; Campbell
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Fig. 2. Lateral, medial, and occlusal views of right hemimandibles of {Dicolpomys fossor. A, MAMA-SPL-S1-5-1, Sambaqui de Puerto Landa, Entre Rios, Argentina; B-
F, ZM.K. 1/1845:13344 (Lund's numbers 1 to 5), Lagoa Santa, Minas Gerais, Brazil (syntypes); G, UNISC 1757-14, Garivaldino site, Rio Grande do Sul, Brazil. E, F
and G, reversed left hemimandibles. Scale bar equals 5 mm. Abbreviations: bi, base of the lower incisor; ¢, condyle; cp, chin process; mf, mandibular foramen; nm,

mandibular notch.

et al., 2006).

The taxonomic composition of the echimyid fossil record at lati-
tudes corresponding to the current Patagonian Subregion (sensu
Hershkovitz; Fig. 1A) shows temporal stages which are concurrent with
local and global Cenozoic climatic trends (Fig. 5; Verzi et al., 2015; see
Denton, 1999; Zachos et al., 2001; Le Roux, 2012). Early fossils, late
Oligocene to middle Miocene in age, are related to living arboreal tree-
rats and bamboo-rats (Echimyini sensu Fabre et al., 2017), which agrees
with the persistence of forests with tropical elements as far as southern
Argentina in this period (Fig. 5A; Palazzesi and Barreda, 2007). From
the late Miocene on, southern echimyid faunas no longer include
lineages related to living species from Amazonian or Atlantic forests;

rather, they are limited to lineages of terrestrial and fossorial Eur-
yzygomatomyinae and Myocastorini (sensu Fabre et al., 2017) that
currently inhabit open, shrubby to grasslands environments, and dry
forests of the Chacoan Dominion (sensu Morrone, 2014) (Fig. 5B; Verzi
et al., 1994, 2004, 2015, 2016; Vucetich et al., 1997; Olivares et al.,
2012, 2017; Olivares and Verzi, 2015; see Patton et al., 2015; Fabre
et al., 2016). Although these lineages originated earlier (Upham and
Patterson, 2012, 2015; Alvarez et al., 2017), they acquired their iden-
tity during the late Miocene concurrently with the establishment of the
diagonal of open vegetation biomes or Chacoan corridor in eastern
South America (Nascimento et al., 2013; Olivares et al., 2017 and lit-
erature therein). Currently, this Chacoan Dominion comprises
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Fig. 3. Lateral, medial, and occlusal views of right hemimandibles of A, Euryzygomatomys spinosus MACN 18103 (left reversed); B, Clyomys laticeps UnB 2079; C,
Carterodon sulcidens MN-UFRJ 24230 (left reversed); D, TEuryzygomatomys mordax UNISC 1759-3; E, tClyomys riograndensis UNISC 1700-1. Scale bar equals 10 mm.
Abbreviations: bi, base of the lower incisor; ¢, condyle; cp, chin process; mf, mandibular foramen; nm, mandibular notch; sn, sigmoid notch.

Fig. 4. Occlusal view of lower right molars of {Dicolpomys fossor. A, m1-2 UNISC 1756-18 (left reversed); B, dp4-m2 Z.M.K. 1/1845:13344 (Lund's number 4; left
reversed); C, dp4-m1 UFRGS 135-2; D, m1 UNISC 1757-14 (left reversed); E, dp4-m2 UNISC 1764-2; F, dp4-m3 Z.M.K. 1/1845:13344 (Lund's number 1); G, m1
MAMA-SPL-S1-5-1; H, m1-2 UNISC 1690-13 (left reversed); I, dp4-m3 UNISC 1699-3 (left reversed); J, dp4-m2 UNISC 1764-3. Not in scale.
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Fig. 5. Biochrons of Echimyidae in a combined molecular and morphological phylogeny of the family (after Olivares et al., 2017; time calibrated after Alvarez et al.,
2017). Maps A-C show the distribution of the living (solid and dotted black lines) and extinct representatives (triangles and squares) of the shaded lineages. Dotted
black line in B indicates the distribution of the Patagonian Myocastor; white dotted line indicates the boundary between the Brazilian and Patagonian Subregions;
dark gray shading in B and C denotes the distribution of the Chacoan Dominion (see Fig. 1).

Seasonally Dry Tropical Forests (including the Caatinga in its northern
portion) and the Cerrado, Chaco, and Pampa biomes (Figs. 1A and 5;
Morrone and Coscarén, 1998; Pennington et al., 2004; Werneck, 2011;
Morrone, 2014). These and other widespread open biomes of South
America postdated the withdrawal of the middle-late Paranense marine
transgression and the main diastrophic phases that gave rise to the
Andes, both events representing the onset of the current biogeo-
graphical situation (Pascual, 1984; Pascual and Ortiz Jaureguizar,

1990; Webb, 1995; Herndndez et al., 2005; see Carmignotto et al.,
2012, pp. 330).

Fossils indicate that the southernmost distribution of open-adapted
echimyids has changed over the time. Thus, the late Miocene-
Pleistocene echimyids from Argentina have been interpreted as being
part of episodes of southward drift distribution (sensu Vrba, 1992) from
the Brazilian Subregion through the Chacoan corridor (Verzi, 2002;
Olivares et al., 2017). In the Quaternary, one of these events is detected
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for the middle Pleistocene OIS 11 warm episode, and involves the
presence of the euryzygomatomyine faff. Clyomys in central Argentina
(Vucetich et al., 1997; Verzi et al., 2004; Tonni, 2009).

The record of fDicolpomys in the Holocene of Argentina agrees with
this scenario. In recent phylogenies, {D. fossor nested within
Euryzygomatomyinae, and was more closely related to the living fos-
sorial Clyomys, Euryzygomatoniys, and Carterodon that inhabit the
Seasonally Dry Tropical Forests, the Cerrado, and grasslands in the
Atlantic Forest (Fig. 5C; Verzi et al., 2016; Olivares et al., 2017). In
addition, fDicolpomys, along with the extinct ¥Clyomys riograndensis and
TEuryzygomatomys mordax, show the most deeply inserted lower in-
cisors among echimyids, which is a clear fossorial specialization
(Winge, 1887; Verzi and Olivares, 2006; Hadler et al., 2008). Its geo-
graphic distribution, together with its presumptive ecological features
and phylogenetic affinities, indicate that fDicolpomys inhabited open
environments in the Chacoan partition of the Brazilian Subregion; in
some cases, possibly areas in a Chacoan-Atlantic Forest ecotone (see De
Queiroz and De Carvalho, 2008; Werneck, 2011; Carmignotto et al.,
2012) as suggested by the presence of the arboreal echimyine Phyllomys
in the same Holocene levels from Rio Grande do Sul (Hadler et al.,
2008; Phyllomys is still part of the extant fauna in Rio Grande do Sul).
Thus, the archaeological record of Dicolpomys from Argentina reported
here can also be interpreted as a southern expansion of the distribution
of this echimyid, coinciding with both the MWP and synchronous lo-
cally semiarid conditions. This supports a possible pattern of changes in
the southern boundary of Brazilian faunas, within the Chacoan Do-
minion, linked to paleoclimatic trends (see Quattrocchio et al., 2008;
Tonni, 2017).

4.2. Recent generic extinction among South American caviomorph rodents

The current taxonomic composition of Echimyidae has been estab-
lished since the late Pleistocene (Fig. 5; Ferreira et al., 2016: table 1).
Moreover, the present-day composition of the South American cavio-
morph fauna had been attained by that time (Vucetich and Verzi,
1999). Interestingly, the scarce subsequent generic extinctions are re-
corded in the late Pleistocene — Holocene of the Brazilian Subregion; i.e.
the chinchilloids tNiedemys and Tetrastylus in addition to {Dicolpomys
(Winge, 1887; Ferreira et al., 2016; Kerber et al., 2016). On this basis,
Vucetich et al. (2015, pp. 32) highlighted the survival of lineages at
lower latitudes after their extinction at higher latitudes. At first, {Di-
colpomys seems to defy this interpretation. Its southern late Holocene
record reported here is more recent than those from Brazilian sites and
represents the most recent extinction at genus level among South
American caviomorphs (an even more recent extinction of caviomorph
genera, especially capromyids, is recorded only at the West Indies as
part of a widespread loss of mammalian diversity extending into the
post-AD 1500 historical era; Cooke et al., 2017; Turvey et al., 2017;
Upham, 2017). Nevertheless, biases of the fossil record make it difficult
to establish a direct link between extinction and latitude on the basis of
paleontological evidence only. If the proposal is accepted that echi-
myids tracked their original habitats as an evolutionary response to
environmental changes (Pascual, 1967; Verzi et al., 2014, 2015, 2016),
the absence of {Dicolpomys in Brazilian sites that are contemporaneous
with, or younger than that of Sambaqui de Puerto Landa would be a
case of taphonomic or sampling bias. In fact, greater climatic stability
predicts fewer extinctions in tropical areas with respect to temperate
ones (Fine, 2015; Marin and Hedges, 2016). The phylogenetic structure
of Octodontoidea is consistent with this hypothesis, with the familial
clades Abrocomidae, Octodontidae, and Ctenomyidae from temperate
regions showing younger crown groups when compared to the essen-
tially tropical Echimyidae (Verzi et al., 2015, 2016).

Thus, tDicolpomys fossor could have occurred at even more recent
times in open Brazilian biomes. Its last occurrence, together with those
of {Euryzygomatomys mordax and 7Clyomys riograndensis, suggests that
fossorial euryzygomatomyines affected by the Quaternary extinctions
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were those with greater specialization for burrowing, a pattern that
remains to be contrasted in a comparative phylogenetic context.
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