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Old and new specimens of a poorly known glyptodont 
from the Miocene of Patagonia and their biochronological 
implications
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The Palaehoplophorini is a tribe of glyptodonts represented by fragmentary specimens for which the oldest records 
occur in the Pedregoso and Río Mayo formations (middle–late Miocene) in Patagonia (Argentina). The mammal fos-
sils from those formations were the basis for the recognition of the Mayoan fauna, placed between the Friasian sensu 
stricto/Colloncuran–Laventan and the Chasicoan faunas. The only identified glyptodont from Río Mayo Formation is 
Palaehoplophorus meridionalis represented only by its type material (i.e., caudal tube) and the precise provenance is 
unknown. We describe a new specimen of Palaehoplophorus meridionalis collected in the Río Mayo Formation rep-
resented by associated osteoderms of the dorsal carapace and postcranial elements, plus part of the type and assigned 
specimens that remain unpublished from the old collection. This is the first description of osteoderms from the dorsal 
carapace of this species and postcranial elements (the first for a Palaehoplophorini), and the first glyptodont with pre-
cise provenance from Río Mayo Formation. As result of improving the description and emending the diagnosis, we 
agree with previous authors about the basal position of Palaehoplophorus meridionalis within the tribe. Finally, we 
review the Glyptodontidae association of the Mayoan fauna, which are exclusively represented by Palaehoplophorini 
(Palaehoplophorus meridionalis and Palaehoplophoroides rothi) and Glyptodontidae indet. This association supports a 
greater affinity of this fauna with the younger Chasicoan than with the older Friasian sensu stricto/Colloncuran–Laventan 
faunas.
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Introduction
The Glyptodontidae (late Eocene–early Holocene) (Simpson 
1948; Soibelzon et al. 2012), like other members of the order 
Cingulata (i.e., Dasypodidae, Peltephilidae, Pampatheriidae, 
Palaeopeltidae) (McKenna and Bell 1997), are mammals 
that have a carapace that covers much of the animal’s body, 
forming in glyptodonts, a cephalic shield, a rigid dorsal 
carapace without complete transverse movable bands (some 
basal species have incomplete lateral movable bands) and a 
caudal carapace (Ameghino 1889; Scott 1903; Hoffstetter 
1958). Some specimens could have osteoderms in the limbs, 

cheeks and in the ventral region as well (Rinderknecht 2000; 
Tauber and Di Ronco 2000; Soibelzon et al. 2006). 

The carapace consists of articulated individual osteo-
derms having in the dorsal surface a particular pattern due to 
the overlying epidermal scales (Lydekker 1895; Ameghino 
1895, 1920; Holmes and Simpson 1931; Carlini et al. 2009). 
These osteoderms are usually abundant in the Cenozoic fos-
sil record and their characters from the dorsal surface (e.g., 
foramina, figures, sulci), particularly those of the dorsal 
and caudal carapace, are used for the recognition of fossil 
and extant cingulates, especially when the skull of the an-
imal has not been preserved (González Ruiz et al. 2011b; 
Gaudin and Croft 2015). While the exclusive use of osteo-
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derms for species diagnosis may lead to artificial groupings 
(Hoffstetter 1958; Perea 2005) most of the time osteoderms 
are the only preserved elements. Furthermore, in the case of 
glyptodonts it has been proven that exoskeletal characters 
have levels of homoplasy similar to that of endoskeletal 
characters and there is no reason to exclude them from a 
phylogenetic analysis or to favor them as the only evidence 
(Fernicola and Porpino 2012). 

In this contribution we describe a new specimen of 
Palaehoplophorus meridionalis Ameghino, 1904 (Glypto-
dontidae, Palaehoplophorini) from the Río Mayo Formation 
(middle–late Miocene) that includes osteoderms of the dor-
sal carapace and postcranial elements of one individual 
(there are no duplicate elements). This species of glyptodont 
was recognized by Florentino Ameghino (1904) based on a 
caudal tube and osteoderms from the dorsal carapace col-
lected by his brother Carlos Ameghino in Lago Blanco re-
gion (formerly Laguna Blanca, southwest Chubut Province), 
but the osteoderms were never described nor new specimens 
added (González Ruiz 2010).

The fossil mammals recovered since the early twentieth 
century in the headwaters of the Fénix and Mayo rivers, and 
in Lago Blanco region in the southwest of Chubut and north-
west of Santa Cruz provinces (Argentina) have been the 
basis for the recognition of the Mayoan fauna (Ameghino 
1903, 1904, 1906; Roth 1908, 1920), characterized by an 
aggregate of mammals which place it as an intermediate 
fauna between the Friasian sensu stricto/Colloncuran and 
the Chasicoan faunas (Ortiz-Jaureguizar et al. 1993). While 
it is accepted that the sediments bearing this fauna corre-
spond to the Río Mayo Formation (e.g., González 1967) 
in general there is little data on the precise geographic or 
stratigraphic provenance of the specimens that were used to 
identify this fauna, which is a common methodological is-
sue in the paleontological studies during the early twentieth 
century (Tauber 1997). 

According to that, and considering that in both Chilean 
and Argentine areas, have been recognized several fossili-
ferous continental formations that could bear this fauna 
(e.g., Pedregoso Formation sensu Scillato-Yané and Carlini 
1998), new collections with stratigraphic provenance be-
came important to corroborate the validity and position of 
this association of mammals (i.e., Mayoan).

The study of this new specimen of Palaehoplophorus 
meridionalis and the unpublished specimens from the Ame-
ghino National Collection, led us to improve the knowledge 
of this species with the description for the first time of 
osteoderms from the carapace, postcranial elements (the 
first ones for a Palaehoplophorini), amend the diagnosis 
and confirm the presence of this species in the Río Mayo 
Formation (middle–late Miocene). Finally we review the 
status of all glyptodonts cited for fossil localities assigned to 
the Mayoan fauna.

Institutional abbreviations.—MACN A, Colección Nacional 
Ameghino del Museo Argentino de Ciencias Naturales 

“Bernardino Rivadavia”, Buenos Aires, Argentina; MLP, 
Museo de La Plata, La Plata, Buenos Aires Province, Argen-
tina; MPM-PV, Museo Regional “Padre Jesús Molina”, Río 
Gallegos, Argentina.

Material and methods
The anatomical description follows mostly Gillette and Ray 
(1981), Duarte (1997), and Porpino et al. (2014). 

For the regions of the carapace we modified the termi-
nology used by the mentioned authors because the scarcity 
of our specimens does not allow us to assign them to a more 
specific region/section of the carapace, according to that we 
used more general divisions: cephalic shield, dorsal carapace 
(anterior, middle and posterior regions) and caudal carapace 
composed completely of movable rings (each composed of 
a proximal row of movable osteoderms and a distal row of 
fixed osteoderms) or by movable rings plus caudal tube.

Osteoderms were grouped according their mobility fol-
lowing Góis et al. (2013) considering that perpendicular (to 
the dorsal and ventral surface of the osteoderm) articular sur-
face indicates fixed articulations and oblique articular sur-
faces indicates movable articulations between osteoderms: 
(i) fixed osteoderms: with all articular surfaces (anterior, 
laterals, posterior) perpendicular; (ii) semi-movable osteo-
derms: with the lateral articular surfaces perpendicular and 
with an antero-dorsal articular surface or a postero- ventral 
articular surface oblique to the dorsal or ventral surface of 
the osteoderm respectively; and (iii) movable osteoderms: 
with the lateral articular surfaces perpendicular and with 
antero-dorsal and postero-ventral articular surfaces oblique. 

The macrotaxonomy follows McKenna and Bell (1997) 
(but see Fernicola 2008; Porpino et al. 2010; Zamorano and 
Brandoni 2013; Zurita et al. 2013a).

We analyzed specimens by direct observation of Palae-
ho plophorus antiquus (Ameghino, 1883a) (MACN A 741, 
cast; MACN A 589, cast; MACN A 1373, cast), Protoglyp-
todon primiformis Ameghino, 1885 (MLP M 119, cast- type), 
Palaehoplophoroides rothi Scillato-Yané and Carlini, 1998 
(MLP 92-XI-15-1, type) and Aspidocalyptus castroi Cabrera, 
1939 (MLP 37-III-7-6, type) whereas characters of Proto-
glyptodon sanpedroi Calcaterra, 1978 and Protoglyptodon 
sagradoi Calcaterra, 1978 are from Calcaterra (1978).

For comparative purposes we included characters from 
the literature of Glyptatelus Ameghino, 1897 (Glyptateli-
nae), Propalaehoplophorus Ameghino, 1887a (Propalae-
hoplophorinae), Neuryurus Ameghino, 1889 (Neuryurini), 
Pano chthus Burmeister, 1866 (Panochthini), Plohophorus 
Ame ghino, 1887b (Plohophorini), Lomaphorus Ameghino, 
1889 (Lomaphorini), Neosclerocalyptus Paula Couto, 1957 
(Hoplophorini), Doedicurus Burmeister, 1874 (Doedi-
curinae), and Glyptodon Owen, 1839 (Glyptodontinae) 
(Ameghino 1889, 1897; Scott 1903; Castellanos 1940, 1941, 
1942; Hoffstetter 1958; Zurita et al. 2005, 2009, 2013b, 2016; 
Fernicola and Porpino 2012; Zamorano et al. 2014).
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The geochronologic scheme follows Flynn and Swisher 
(1995), Madden et al. (1997), and Cohen et al. (2013). We 
use the faunal concept proposed by Woodburne (2004: 12): 
“For paleontology, this is an assemblage of vertebrate fossils 
of similar taxonomic composition obtained from a small 
number sites considered to have a limited temporal range. A 
fauna is commonly composed of a number of local faunas. 
See Tedford (1970). Depending on historical context and au-
thor intent, stratigraphic limits of a fauna may be supplied.”

Geological settting
Old specimens.—The precise provenance (especially geo-
graphic) of the Mayoan fossils collected by Carlos Ameghino 
and Santiago Roth were not identified in the original works, 
however, the available information restricts the provenance 
to the bluish grey sandstone levels cropping out at Guenguel 
and Chalía tablelands (Fig. 1).

Meseta de Guenguel and Pampa de Chalía: Ameghino 
(1904) published fossil mammals collected by Carlos 
Ameghino during 1901–1902 in the Arroyo Chalía, Río 
Fénix, and Lago Blanco regions, at different levels of the 
lower and middle part or the outcrops corresponding to the 
bluish grey sandstone (Ameghino 1906).

Later, Roth (1908) recognized two sandstone horizons in 
the Lago Blanco region and the headwaters of the Río Mayo, 
the lower with abundant mammal fossils and the upper with 
scarce mammals but abundant gastropods and mollusks, 

and he later called these levels of bluish grey sandstone 
“Piso Mayoense” (Roth 1920).

Kraglievich (1930) based on the mammals collected by 
Santiago Roth included in the Mayoan horizon part of the 
sediments of Huemúles, Guenguel, Fénix, and Mayo rivers 
and Lago Blanco. This author also includes the lower levels 
of Lago Blanco in the Friasian horizon by the sharing record 
of Megathericulus Ameghino, 1904, however, this record 
was not confirmed for the Río Frías Formation that bears the 
Friasian sensu stricto (De Iuliis et al. 2008), plus Ameghino 
(1906) mentioned that Megathericulus was collected in the 
bluish grey sandstone levels of Lago Blanco, meaning in the 
levels that bears the Mayoan fauna.

Feruglio (1949) restricted the region where Carlos Ame-
ghino and Santiago Roth collected the Mayoan fossils to the 
region between Río Fénix at south and Río Mayo at north. 
Between both rivers are located the Meseta de Guenguel 
(crossed by Arroyo Guenguel) and the Pampa de Chalía 
(crossed by Río Chalía), and between them is located the 
Lago Blanco.

González (1967, 1978) formally recognized in the area 
(Meseta de Guenguel and Pampa de Chalía) two consecutive 
sedimentary formations, Río Mayo and Pedregoso (but see 
Dal Molín and Franchi 1996), and limited the stratigraphic 
provenance of the fossils to the upper levels of Río Mayo 
Formation, and at the same time he mentioned that Carlos 
Ameghino and Santiago Roth collected the fossils at Lago 
Blanco (formerly Laguna Blanca).

Finally, new works mentioned and/or described new 
mammal fossils from Pedregoso Formation (or equivalent) 
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and Río Mayo Formation at Cerro Guenguel and Arroyo 
Pedregoso, and considered the fossils from both formations 
as Mayoan (Dal Molín and Franchi 1996; Scillato-Yané and 
Carlini 1998; Escosteguy et al. 2003; De Iuliis et al. 2008).

Río Huemúles: Roth (1920) collected fossil mammals 
from a level of sandstone at Río/Arroyo Huemúles/Huemúl 
near its junction with Río Corcovado, according to Feruglio 
(1949) near Avilés farm, so they did not mention the Río/
Arroyo Huemúles or Río/Arroyo Huemúl located at Lago 
Blanco nor Lago Fontana located further south. In the area 
indicated by Roth (1920) outcrops of the Mimosa Formation 
are composed of sandstone and tuffs, where the fossils could 
be collected, although the specific locality has not been 
identified (Turner 1982; Haller et al. 2010). 

Those mammals were assigned to the Friasian by Roth 
(1920) and to the Mayoan by Kraglievich (1930), and accord-
ing to Haller et al. (2010) the Mimosa Formation—where the 
fossil were supposed to be collected—to a post-Paleocene 
and pre-Pleistocene age, although there are no detailed pale-
ontological or geological studies about this formation.

New specimen.—The new specimen (MPM-PV 17410) was 
collected from outcrops located on the northern slope of 
Meseta de Guenguel (Fig. 1), corresponding to the northern 
boundary of the 4772-II Lago Buenos Aires Geologic Chart 
(Escosteguy et al. 2003). The specimen was found disartic-
ulated, in a 2 m level of brown grayish sandstone, of coarse 
grain sized, poorly consolidate, well sorted and with very 
smooth horizontal bedding (Fig. 2). Above this fossiliferous 

level, there is a 1.5 m level of whitish gray claystone with 
bioturbation, then a 2 m level of bluish grey sandstone of 
medium to coarse grain, with moderately horizontal bed-
ding at the base that changes to cross bedding on the top. 
Above and below the described section, are outcrop banks 
of sandstone and siltstone with occasional more clayey lev-
els, some of these corresponding to paleosoils. The section 
is truncated by an erosional unconformity, and is overlain 
by stratified gravel covered by till, with a thickness of more 
than 10 m, preliminary assigned to Pliocene glaciations. We 
follow Escosteguy et al. (2003) and assign the fossiliferous 
section to the Río Mayo Formation, based on the presence 
of cross-bedding bluish grey sandstone plus paleosoils that 
characterize this formation.

In this region of Argentina, Cenozoic outcrops composed 
of four formations have been identified, from the base: (i) 
Río Frías Formation; (ii) El Portezuelo Formation; (iii) Río 
Mayo Formation; and (iv) Chalía Formation. Further north, 
on the Pampa de Chalía, on the 4572-IV Alto Río Senguerr 
Geologic Chart (Dal Molín 1998), the Pedregoso Formation 
has been proposed instead as equivalent of El Portezuelo 
Formation (González 1967; Escosteguy et al. 2003). In the 
equivalent region of Chile, above Río Frías Formation is 
the Galera Formation in which mammals have not yet been 
recorded (Skarmeta 1976; Skarmeta and Charrier 1976) and 
which is conceptually equivalent to Pedregoso, Río Mayo, 
and Chalía formations. Another remarkable correlation is 
the one between the upper levels of Oscuro and El Portezuelo 
formations (Dal Molin and Franchi 1996; de la Cruz et al. 

Fig. 2. Stratigraphic profile of the fossil locality (photograph by LRGR, 2015). Abbreviations: c, coarse; f, fine; m, medium; vc, very coarse; vf, very fine. 
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2003; Escosteguy et al. 2003; Quiroz and Bruce 2010; de la 
Cruz and Cortés 2011; Rivas et al. 2015). 

The absolute Ar40/Ar39 dates indicate an age of 12.18± 
0.15–12.2 Ma for Pedregoso Formation at the margins of 
Arroyo Pedregoso, and an age of about 11.8 Ma for a level 
just below the fossil level of Río Mayo Formation at El 
Portezuelo on Cerro Guenguel (Dal Molin and Franchi 
1996; Madden et al. 1997; De Iuliis et al. 2008). Dunn et al. 
(2015) mentioned an age of 11.78 for Río Mayo Formation 
(referring to the age of Madden et al. 1997) and an age 
of 12.2–13.3 for the underlying formation (El Portezuelo 
Formation according to Escosteguy et al. 2003), both at 
Cerro Guenguel. Finally, Rivas et al. (2015) obtained ages 
of 12.3±0.16 Ma, and 12.18±0.4 Ma for the upper levels of 
Oscuro Formation. 

These ages place the Pedregoso/El Portezuelo, and Río 
Mayo formations around the Serravallian–Tortonian bound-
ary (middle–late Miocene, 11.63 Ma; Cohen et al. 2013), 
between the older Collón Curá Formation (14.86±0.13 Ma; 
Bilmes et al. 2013) and Río Frías Formation (14.83±0.17 Ma; 
de la Cruz and Cortés 2011), and the younger Arroyo Chasicó 
Formation (9.23±0.09 Ma; Schultz et al. 2004). These ages 
partially overlap with La Victoria and Villavieja formations 
(13.5–11.8 Ma; Madden et al. 1997).

Systematic palaeontology
Xenarthra Cope, 1889
Cingulata Illiger, 1811
Glyptodontidae Gray, 1869
Palaehoplophorini Hoffstetter, 1958
Genus Palaehoplophorus Ameghino, 1883b
Type species: Palaehoplophorus antiquus (Ameghino, 1883a) (= Gly-
ptodon? antiquus Ameghino, 1883a, = Palaehoplophorus scalabrini 
Ame ghino, 1883b); Barrancas del río Paraná (Entre Ríos Province, 
Argentina), Ituzaingó Formation, Late Miocene (Ameghino 1883a; 
Scillato-Yané et al. 2013).

Palaehoplophorus meridionalis Ameghino, 1904
Figs. 3–7.
Type material: MACN A 11737, caudal tube (Fig. 4A); MACN A 11137, 
three fragments of 4, 2, and 2 articulated osteoderms and 12 disarticu-
lated osteoderms of the dorsal carapace, and one osteoderm of the 
caudal ring (Fig. 3).
Nomenclatorial remarks: Ameghino (1904) in the original description 
mentioned as type material a caudal tube and osteoderms of the dorsal 
carapace, but described only the caudal tube (subsequently figured by 
Rovereto 1914: pl. 2: 3). The only evidence about the association of the 
type material (caudal tube plus osteoderms) is that they all were men-
tioned in the original description, and the osteoderms (MACN A 11137) 
are the only osteoderms assigned to Palaehoplophorus meridionalis in 
the collection. Accordingly, we suppose that they belong to the same 
individual or at least they are the osteoderms mentioned by Ameghino 
(1904) and collectively they should be considered as the holotype.
Type locality: Lower and middle levels of Río Fénix and Lago Blanco 
(formerly Laguna Blanca) (Ameghino 1906).
Type horizon: Río Mayo Formation, middle–late Miocene.

Material.—MPM-PV 17410, 250 complete and 29 frag-
ments of osteoderms, left half of the atlas, anterior por-
tion of a caudal vertebra, medial and distal portion of right 
unla, right cuboid, right ectocuneiform, 1st right ungual pha-
lanx, 12 indeterminate postcranial fragments (Figs. 5–7); 
from northern slope of Meseta de Guenguel (Santa Cruz 
Province), Río Mayo Formation. MACN A 11132, distal 
portion of the caudal tube (Fig. 4B) according to MACN 
database from “Rionegrense”. Although, the provenance of 
MACN A 11132 is lower and middle levels of Río Fénix and 
Lago Blanco (Río Mayo Formation, late–middle Miocene) 
because some mammals from this area of old collections 
were labeled “Rionegrense” (see Ameghino 1904, 1906).
Emended diagnosis (of Ameghino 1904: 286–287).—Osteo -
derms of the dorsal carapace with the rosette pattern (similarly 
to Propalaehoplophorus, Neosclero calyp tus, and Glyptodon, 
and absent in Neuryurus, Doedicurus, and Panochthus), 
with a circular or ellipsoidal flat central figure (concave in 
Palaehoplophorus antiquus, convex in Protoglyptodon sa-
gradoi), surrounded by one row of 8–12 angular peripheral 
figures (one of rounded figures in Aspidocalyptus castroi, two 
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Fig. 3. Osteoderms of old specimens (MACN A 11137, syntype) of glyptodont Palaehoplophorus meridionalis Ameghino, 1904 from Río Fénix and Lago 
Blanco, Patagonia, Serravallian–Tortonian, middle–late Miocene. Osteoderms from posterior region (A–N) and caudal ring (O). Abbreviations: apf, acces-
sory periferal figure; cf, central figure; f, foramina; s, sulci; pf, periferal figure. 
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plus one incomplete in Palaehoplophorus antiquus, one of 
small plus one of larger figures in Palaehoplophoroides rothi), 
defined by deep and narrow sulci (shallow and narrower in 
Glyptatelus, Pro palaehoplophorus, and Neosclerocalyptus, 
wide and deeper in Glyptodon and Palaehoplophoroides 
rothi, obscurely defined in Palaehoplophorus antiquus and 
Protoglyptodon primiformis). Cylindrical caudal tube (absent 
in Propalaeho plophorus and Glyptodon) distally curved dor-
sally (straight in Palaehoplophorus antiquus, totally curved 
Palaehoplo phoroides rothi). Composed by flat or slightly con-
vex osteoderms (elevated cone-like in Palaehoplo phoro ides 
rothi), without peripheral figures (with peripheral figures in 
Palaehoplophorus antiquus and Protoglyptodon), separated 
by narrow sulci (wider in Protoglyptodon and Aspidocalyptus 
castroi) with conspicuous and numerous foramina (more than 
15). The distal portion is formed by 1–2 terminal osteoderms 
surrounded by a ring of 6–7 small osteoderms (absent in 
Palaehoplophorus antiquus). The distal lateral osteoderms 
are the larger of the caudal tube (similar to Palae hoplo phorus 
antiquus) but the big terminal osteoderms (of Plohophorus, 
Lomaphorus, Neosclerocalyptus) or the large excavated fig-
ures of Panochthus and Doedicurus are absent.
Description.—Dorsal carapace (anterior region): Fixed os-
teoderms (MPM-PV 17410), small sized (Table 1), quadran-
gular, rectangular, trapezoidal or pentagonal osteoderms 
(Fig. 5A). They have a large circular, sub-circular or ellip-
soidal central figure, which occupies most of the dorsal 

surface of the osteoderm, and is surrounded by foramina. 
The peripheral figures are reduced, especially the lateral 
and posterior figures. Ventrally the osteoderms are flat or 
slightly convex. 

Movable and semi-movable osteoderms (MPM-PV 
17410), rectangular, quadrangular or exceptionally trapezoi-
dal osteoderms. The movable osteoderms (Fig. 5C), larger 
than the semi-movable osteoderms (Fig. 5B; Table 1), have 
beveled sagittal section due to the opposite antero-dorsal and 
postero-ventral articular surfaces (Fig. 5C2). In a single row, 
movable osteoderms are placed laterally close to the lateral 
margin of the carapace, then internally the semi-movable 
osteoderms, and finally the fixed osteoderms, going from 
postero-ventral articular surface oblique (= movable) in the 
movable osteoderms to posterior perpendicular (= fixed) ar-
ticulations in the semi-movable and fixed osteoderms, keep-
ing the semi-movable osteoderms a reduced antero-dorsal 
articular surface oblique. Those are incomplete movable 
rows of osteoderms that are placed ventrally at the antero- 
lateral region that become fixed to the dorsal region of the 
carapace. Both movable as semi-movable osteoderms have 
a circular central figure surrounded lateral and posteriorly 
with foramina, while peripheral figures are absent in mov-
able osteoderms and reduced in semi-movable osteoderms. 
Ventrally are slightly concave, especially in the posterior- 
most region.

Dorsal carapace (middle region): Fixed osteoderms 
(MPM-PV 17410), the anteriormost osteoderms are gener-
ally rectangular or pentagonal, and the posteriormost ones 
quadrangular, pentagonal or hexagonal. Osteoderms pro-
gressively increase in size from the anterior to posterior 
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Fig. 4. Caudal tubes of old specimens, syntype and assigned specimens 
of Palaehoplophorus meridionalis Ameghino, 1904 from Río Fénix, Lago 
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Table 1. Average measurements (in mm) of Palaehoplophorus meridi-
onalis osteoderms (MPM-PV 17410, MACN A 11137).

Diameter
 antero-posterior transversal dorso-ventral

Dorsal carapace
 Anterior region
 Fixed 25.2 20.6 13.8
 Movable 39.2 23.8 11.9
 Semi-movable 34.3 21.5 13.2
 Middle region

 Fixed
anterior 31.5 24.3 12.8
posterior 38.9 31.2 12.2

 Lateral margin 18.4 32.6 12.1
 Posterior region
 Fixed 42.0 34.0 14.1
 Posterior margin 33.9 26.1 14.1
Caudal carapace
 Caudal rings
 1º proximal row 25.1 22.1 15.1
 Proximal row 40.8 24.6 11.5
 Distal row 25.6 25.4 10.4
 Intederminate region
 Semi-
 movable

large 27.8 23.5 12.7
small 22.8 22.2 11.05
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(Table 1). The anteriormost osteoderms have circular or 
elliptical central figure with the major axis coincident with 
the antero-posterior axis of the carapace (Fig. 5D), and the 
posteriormost osteoderms have a circular central figure 
(Fig. 5E). From the anteriormost to the posteriormost and 
from the lateral to the dorsal region of the carapace, the pe-
ripheral figures progressively increase size; in the anterior-
most osteoderms the lateral figures are reduced or absent 
and in posteriormost osteoderms all (anterior, laterals and 
posterior) have 8–12 peripheral figures, but where there 
are more than ten, usually two of them are much smaller. 
In the intersections of the sulci there are well developed fo-
ramina. Accessory peripheral figures are in general absent. 
Ventrally the osteoderms are flat or slightly convex.

Lateral margin osteoderms (MPM-PV 17410), rectangu-
lar osteoderms with sharp ends (Fig. 5F) have an ellipsoidal 
central figure anteriorly that is laterally surrounded by a 
row of small foramina, and by poorly defined and generally 
reduced peripheral figures. The anterior margin presents a 
perpendicular articular surface while the posterior is sharp 
and does not articulate with any other osteoderm. The ven-
tral surfaces are slightly concave or convex.

Dorsal carapace (posterior region): Fixed osteoderms 
(MACN A 11137, type; MPM-PV 17410), quadrangular, 
pentagonal, or hexagonal osteoderms, some could be rect-
angular with the major axis perpendicular or parallel to 
the antero-posterior axis of the carapace, generally of large 
sizes (Figs. 3A–N, 5G, H; Table 1). Fixed osteoderms have 
a circular central figure that becomes an ellipse posteri-
orly with the major axis transversal to the antero-posterior 
axis of the carapace, usually surrounded by 8–11 peripheral 
figures, and with foramina at the intersections of the sulci 
that delimit the figures. The presence of more than one or 

two accessory peripheral figures in the anterior or posterior 
region (outside of the row surrounding the central figure) is 
common, in some cases forming a complete anterior and/
or posterior row of up to six figures. Towards the margins 
of the carapace fixed osteoderms become smaller but keep 
the described pattern. Generally, they are ventrally concave.

Posterior margin osteoderms (MPM-PV 17410), qadran-
gular osteoderms that become posteriorly thinner (Fig. 5I). 
They have a circular or sub-circular central figure contact-
ing the posterior margin of the osteoderm and surrounded 
by foramina. They have an anterior roughened region, fol-
lowed posteriorly by a region with three peripheral figures, 
and occasionally an accessory latero-anterior figure. They 
have no lateral or posterior peripheral figures. Foramina 
that are located at the intersections of the sulci that delimit 
the figures are larger. Posterior margin osteoderms are ven-
trally concave.

Caudal carapace (caudal rings): Osteoderms from the 
1st proximal row (MACN A 11137, type), pentagonal os-
teoderms, with concave anterior margin concave in frontal 
view), two perpendicular lateral articular surfaces, and two 
perpendicular posterior articular surfaces (Fig. 3O). The 
posterior articular surfaces are at an oblique angle between 
them forming a vertex pointing posteriorly. A sub-circular 
central figure contacts the posterior margin of the osteo-
derm, with five very small anterior peripheral figures, and 
four foramina at the intersections of the sulci that delimits 
the figures. The ventral surface is concave.

Movable osteoderms from a proximal row (MPM-PV 
17410), these pentagonal osteoderms have a large, oblique, 
antero-dorsal articular surface that covers ca. 40% of the 
surface and tubercle-like projections in the anterior margin 
(Fig. 5J). An intermediate region with 3–4 foramina and 

Fig. 5. Osteoderms of new specimen (MPM-PV 17410) of Palaehoplophorus meridionalis Ameghino, 1904 from Meseta de Guenguel, Patagonia, Río 
Mayo Formation, Serravallian–Tortonian, middle–late Miocene. Anterior region: fixed (A), semi-movable (B), movable (C). Middle region: fixed (D, E), 
lateral margin (F). Posterior region: fixed (G, H), posterior margin (I). Caudal rings: movable (J), fixed (K). Indeterminated region: semi-movable (L). 
Osteoderms in lateral view (C2, L2). 
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three peripheral figures is followed by an ellipsoidal central 
figure with its major axis transverse to the carapace sur-
rounded by a row of foramina. The lateral and posterior ar-
ticular surfaces are perpendicular. Two obliquely oriented, 
posterior articular surfaces form a vertex pointing posteri-
orly. The ventral surface is flat or slightly concave.

Fixed osteoderms from a distal row (MPM-PV 17410), 
two adjacent osteoderms of the proximal row articulate rig-
idly with one osteoderm of the distal row (Fig. 5K). These 
osteoderms are pentagonal with two anterior, obliquely ori-
ented, perpendicular articular surfaces, forming an anteriorly 
oriented vertex. The lateral and posterior articular surfaces 
are perpendicular. These osteoderms have a sub-circular 
central figure reaching the posterior margin, and surrounded 
posteriorly and laterally by a row of foramina; they typically 
have no peripheral anterior figures (exceptionally they can 
have one). The ventral surface is slightly concave.

Caudal carapace (caudal tube): MACN A 11737 (type), 
the caudal tube is mostly cylindrical but somewhat de-
pressed at its anterior and posterior portion (taphonomic 
deformation?) it is slightly narrowed and curves dorsally at 
its distal portion (Fig. 4A). The total length is 38.2 cm, the 
dorso-ventral diameter decreases from the anterior (10.6 cm) 
to the posterior region (6.86 cm) and the transverse diameter 
increases from the anterior (7.8 cm) to the middle region 
(9.1 cm), and decreases to the posterior region (8.7 cm). 
The caudal tube is made of osteoderms arranged in rings 
anteriorly that become disordered distally. The osteoderms 
from the 1st ring have an antero-dorsal articular surface. The 
osteoderms of the caudal tube have a rough dorsal surface 
without surface sculpturing, unlike the osteoderms from 
the carapace (i.e., figures, sulci), and are separated by sulci 
in which are located several foramina (ca. 15). Posteriorly, 
lateral osteoderms are larger than osteoderms in dorsal or 
ventral positions. Distally, a ring of seven osteoderms plus 
two terminal osteoderms “close” the caudal tube.

MACN A 11132, represented by a distal portion of cau-
dal tube, has a length of 8.7 cm, and an antero-posterior and 

dorso-ventral diameters in the preserved region of 6.2 cm 
and 7.3 cm, respectively (Fig. 4B). The osteoderm pattern is 
the same as the type (MACN A 11737), although distally a 
ring of six osteoderms and one terminal osteoderm “close” 
the caudal tube.

Osteoderms from indeterminate region: Semi-movable 
osteoderms (MPM-PV 17410), pentagonal osteoderms (Fig. 
5L). The larger pentagonal osteoderms have a large circular, 
sub-circular or elliptical central figure surrounded laterally 
and posteriorly by foramina, with no peripheral figures. The 
antero-dorsal articular surface has small tubercle-like projec-
tions in the anterior margin. In lateral view the antero-dorsal 
articular surface is slightly concave, and the transition be-
tween the osteoderm surface and the dorsal articulation is 
abrupt. The smaller pentagonal osteoderms have a reduced 
circular, sub-circular or ellipsoidal central figure and foram-
ina, with no peripheral figures and the antero-dorsal articular 
surface is smaller. Osteoderms are ventrally flat or slightly 
convex. These osteoderms could belong to a nuchal band 
placed between the dorsal carapace and cephalic shield or to 
an anterior caudal ring, but they do not belong to the typical 
semi-movable osteoderms of the antero-lateral region of the 
dorsal carapace or to the typical caudal ring osteoderms.

Axial skeleton (vertebral column): Atlas (MPM-PV 
17410), the dorsal arch (= neural arch) has a greater antero- 
posterior diameter (23.1 mm) than the ventral arch (= center) 
(15.2 mm). The vertebral foramen (= neural canal) has a 
dorso-ventral diameter of 27.4 mm and although only the 
left half of the atlas is preserved, the outline of the vertebral 
foramen indicates the ventral half is wider than the dorsal 
half. In anterior view (Fig. 6A), the major axis of the prezy-
gapophysis is concave and dorso-ventrally oriented (25.1 mm 
× 18.0 mm), and the anterior intervertebral foramen is situ-
ated dorsally and internally. In posterior view (Fig. 6A2), the 
postzygapophysis with its concave major axis transversally 
oriented (13.4 mm × 22.2 mm); the vertebroarterial foramen 
is dorsally located in the midline. The ventral arch has an 
internal tuberosity (= tubercle) where the odontoid process of 
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Fig. 6. Vertebrae of new specimen (MPM-PV 
17410) of Palaehoplophorus meridionalis Ame-
ghino, 1904 from Meseta de Guenguel, Patagonia, 
Río Mayo Formation, Serravallian–Tortonian, 
middle–late Miocene. A. Atlas in anterior (A1), 
posterior (A2), and latero-external (A3) views. 
B. Caudal vertebra in anterior view. 
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the axis articulates. In lateral view and externally (Fig. 6A3), 
only the base of the transverse process is preserved (23.2 
mm × 9.0 mm), dorsally the intervertebral foramen is located 
within the alar foramen, and ventral to the transverse process 
another opening of the alar foramen could be observed.

Caudal vertebra (MPM-PV 17410), has preserved the an-
terior portion of the vertebral body (= centrum) and a portion 
of the transverse processes (Fig. 6B1). The anterior inter-
vertebral articular surface has a dorso-ventral diameter of 
37.1 mm and a transverse diameter of 54.2 mm. The preserved 
portion of the transverse processes are long (73.0 mm) and 
wide (22.4 mm), expanding even more distally (25.3 mm), 
while directed downward and forward slightly, which is the 
morphology of the first free caudal vertebrae.

Appendicular skeleton (anterior member): Right ulna 
(MPM-PV 17410), most of the proximal extremity (= olec-
ranon) of the ulna is missing; only the anconeal process 
was preserved (Fig. 7A). Medially, the ulna has a large and 
wide trochlear notch (= semilunar notch, sigmoid cavity), 
a developed coronoid process for the articulation with the 
humerus, and the smaller radial notch (= fossa lunar) for the 
proximal articulation with the radius, all of them transverse 
to the longitudinal axis of the ulna. The diaphysis of the 
ulna is a straight, compressed triangular prism with a sharp 
and long interosseous crest. At the distal extremity there is 
a small styloid process, a large semicircular facet for the 
articulation with the cuneiform, an anterior facet from the 
contact with the radius, and a posterior smaller and rounded 

facet for the articulation with the pisiform. From the coro-
noid process to the styloid process the unla is 77.3 mm long 
and has a transverse diameter of 31.1 mm (not completely 
preserved).

Appendicular skeleton (posterior limb): Right cuboid 
(MPM-PV 17410), a pyramidal shape bone with a base of 
38.5 mm and 21.4 mm height, having four articular facets 
and a posterior tuberosity. In the internal lateral position 
the navicular facet is triangular (Fig. 7B1). Dorso-laterally, 
a semi-circular facet for the articulation with the calcaneum 
(Fig. 7B3). Facets for articulation with the 4th and 5th metatar-
sal are situated antero-ventrally (Fig. 7B2); the facet for the 
4th metatarsal is larger (22.4 mm × 13.0 mm) than the facet 
for the 5th metatarsal (15.8 mm × 9.8 mm). Separated from 
the cuboid’s body by a neck is a triangular plantar tuberosity.

Right ectocuneiform (MPM-PV 17410), the triangular 
ectocuneiform has a posteriorly oriented, rounded apex, 
with a base that measures is 28.8 mm, 35.2 mm height and 
12.4 mm thickness. The smaller proximal articular facet 
(26.5 mm × 17.0 mm) is slightly concave, for articulation 
with the navicular (Fig. 7C1). The larger distal articular facet 
(33.8 mm × 31.2 mm) occupies the entire surface of the bone 
and articulates with the 3rd and 4th metatarsal (Fig. 7C3). A 
small facet (10.9 mm × 8.7 mm) at right angle to the distal 
facet for the 4th metatarsal contacts internally the cuboid 
and/or the 4th metatarsal (Fig. 7C4); another small facet 
(5.9 mm × 7.5 mm) at right angle of the distal facet of the 3rd 
metatarsal internally contacts the 2nd metatarsal (Fig. 7C2). 

Fig. 7. Skeleton of new specimen (MPM-PV 17410) of Palaehoplophorus meridionalis Ameghino, 1904 from Meseta de Guenguel, Patagonia, Río Mayo 
Formation, Serravallian–Tortonian, middle-late Miocene. A. Ulna in anterior (A1), latero-external (A2), and distal (A3) views; B. Cuboid in latero-internal 
(B1), antero-ventral (B2), and dorso-lateral (B3) views. C. Ectocuneiform in proximal (C1), distal (C2), latero-internal (C3), and latero-external (C4) views. 
D. Ungual phalanx in dorsal (D1) and ventral (D2) views.
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Right 1st ungual phalanx (MPM-PV 17410), has a prox-
imal, concave, transversely oriented facet for the 2nd pha-
lanx. Ventrally, the ungual crest (= tubercle) possesses a 
sub-ungual foramen in the center and a smaller foramen in 
the external margin (Fig. 7D2). Distally, the ungual process 
is compressed and internally curved (Fig. 7D1). The antero- 
posterior length is 29.6 mm and the transverse diameter at 
the base is 24.1 mm.
Stratigraphic and geographic range.—Middle–late Mio-
cene; Patagonia, Argentina.

Discussion
Palaehoplophorus meridionalis in the Palaehoplophorini 
context.—The tribe Palaehoplophorini was created by 
Hoffstetter (1958) to include glyptodonts with osteoderms 
of the dorsal carapace with a pattern represented by a de-
pressed central figure or a depressed cone-like central fig-
ure, surrounded by a rough area with large foramina, 1–3 
disorderly rows of poorly defined tubercle-like or well de-
fined rounded peripheral figures, and a conical-cylindrical 
caudal tube formed by osteoderms similar to each other and 
without modifications especially at its distal region. This 
author, however, pointed out that these taxa are represented 
by very fragmentary remains, which could correspond to 
different regions of the carapace of the same species.

There has not been an updated review of the tribe, and 
considering the most widespread taxonomic changes pro-
posed would consist of two species of Palaehoplophorus 
(Palaehoplophorus antiquus, Palaehoplophorus meridio-
nalis), four species of Protoglyptodon (Protoglyptodon 
primiformis, Protoglyptodon? solidus Ameghino, 1891, Pro-
toglyptodon sagradoi, Protoglyptodon sanpedroi) and three 
monotypic genera (Aspidocalyptus castroi, Chlamyphractus 
pressulus [= Palaehoplophorus pressulus Ameghino, 1885] 
and Palaehoplophoroides rothi) (Hoffstetter 1958; Mones 
1986; Scillato-Yané and Carlini 1998; Scillato-Yané et al. 
2013). At the same time, Aspidocalyptus castroi has been in-
cluded in Palaehoplophorus (i.e., Palaehoplophorus castroi) 
or in Urotherium Castellanos, 1926 (i.e., Urotherium cas-
troi), Palaehoplophorus chapalmalensis Ameghino, 1908 
was synonymized with Urotherium simplex Castellanos, 
1926 and Palaehoplophorus disjunctus Ameghino, 1889 with 
Urotherium antiquus (Ameghino, 1888). Chlamyphractus 
pressulus and Pseudoeuryurus lelongianus Ameghino, 
1889 are considered nomen dubium and Pseudoeuryurus 
lelongianus is sometimes included in the tribe Neuryurini. 
Finally Pseudohoplophorus Castellanos, 1926 and allied gen-
era have been considered possibly to be Palaehoplophorini 
(Ameghino 1895, 1920; Castellanos 1926, 1940; Hoffstetter 
1958; Paula Couto 1979; Scillato-Yané et al. 2013).

In this context, Palaehoplophorus meridionalis has 
been considered in pre-cladistic times a basal glyptodont 
within those having a caudal tube (i.e., Hoplophorinae and 

Doedicurinae sensu MacKenna and Bell 1997) because of 
the absence of differentiated osteoderms at its distal portion 
(e.g., large figures, depressions, projections) and because 
its carapace osteoderms were supposed to be similar to 
those of Palaehoplophorus antiquus (= Palaehoplophorus 
scalabrini) (i.e., without a clearly defined rosette pattern), 
although authors noted the inconsistency between this basal 
caudal tube and its derived osteoderms pattern (Castellanos 
1925, 1926; Hoffstetter 1958).

Palaehoplophorus meridionalis (or any Palaeho plo pho-
rini) has not yet been included in a cladistic phylogenetic 
analysis, mainly due to the fragmentary specimens, but cer-
tain characters used in cladistic phylogenies of glyptodonts 
can be applied to this species.

Phylogenetic analyses of Porpino et al. (2010) and Ferni-
cola and Porpino (2012) indicate that osteoderms with an 
approximately central figure (main figure for them) defined 
by a main sulcus, surrounded by a single row of well de-
fined peripheral figures, is a potential synapomorphy of 
Glyptodontia (sensu Fernicola 2008), in addition to the fact 
that the number of rows of peripheral figures increases 
from the basal rosette pattern independently in Panochthus, 
Plohophorus, and Stromaphorus Castellanos, 1926. For 
these authors the presence of a caudal tube is a synapomor-
phy of Gliptodontoinei (sensu Fernicola 2008). The presence 
of modifications in osteoderms of the distal region of the 
caudal tube (e.g., large lateral figures, dorsal and lateral 
excavations) and morphological modifications (e.g., curved 
or depressed caudal tubes) are considered as derived charac-
ters (Scillato-Yané and Carlini 1998; Fernicola and Porpino 
2012; Zamorano and Brandoni 2013; Zurita et al. 2013a).

The osteoderms of Palaehoplophorus meridionalis 
have the rosette pattern, a central figure surrounded by a 
row of angular peripheral figures and some accessory fig-
ures, all of them well defined by deep sulci, unlike other 
Palaehoplophorini in which the sulci that define the figures 
are not well marked and/or are much wider and shallow, 
which produces poorly defined peripheral figures. In ad-
dition, the osteoderms of other Palaehoplophorini are ar-
ranged in 1–3 disorderly rows (except Aspidocalyptus cas-
troi which has a row of rounded figures). The caudal tube 
is formed by osteoderms of approximately the same size, 
without sculpturing on its exposed surface, unlike other 
Palaehoplophorini that have peripheral figures. Variation 
in the number of osteoderms forming the distal portion 
of the caudal tube, like that of these two specimens of 
Palaehoplophorus meridionalis, is common in cingulates 
(Perea 2005 and references cited herein). These characters 
from the osteoderms of the dorsal carapace and the caudal 
tube of Palaehoplophorus meridionalis indicate plesiom-
orphic characters within Palaehoplophorini, although more 
complete specimens are necessary for the inclusion of this 
taxon in a phylogenetic analysis in order to check its posi-
tion within the Gliptodontoinei (sensu Fernicola 2008).
Mayoan fauna and Glyptodontidae record.—Since the 
first description of Mayoan mammals, this fauna was con-
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sidered transitional between Santacrucian and “Arauco-
entrer rian” faunas (Kraglievich 1930). Later, new studies 
of these faunas demonstrated that the Mayoan fauna is in-
termediate between the Friasian sensu stricto/Colloncuran 
and the Chasicoan faunas (supported by geochronologi-
cal studies, see geographic and geochronologic context), 
because of the presence of more derived taxa than in the 
Friasian sensu stricto/Colloncuran and more closely related 
to Chasicoan mammals (Bond 1993; Ortiz-Jaureguizar et al. 
1993; Scillato-Yané et al. 1993; Vucetich et al. 1993; Flynn 
and Swisher 1995; Scillato-Yané and Carlini 1998). Between 
the Friasian sensu stricto/Colloncuran, and the Mayoan fau-
nas, there is a faunal gap at high latitudes, maybe partially 
represented in Patagonia by the post-Collonuran/pre-Laven-
tan fauna of El Petiso (Villafañe et al. 2008; Pérez 2010), 
represented in low and middle latitudes by the Laventan fau-
nas of Colombia (La Venta), Perú (Fitzcarrald), and Bolivia 
(Quebrada Honda), although the affinities between them are 
still not resolved (Madden et al. 1997; Croft 2007; Croft et 
al. 2013; Tejada-Lara et al. 2015).

The record of glyptodonts for the Mayoan fauna includes 
Palaehoplophorus meridionalis and Palaehoplophoroides 
rothi, plus Glyptodontidae indet. (MLP, lost) for Río Guenguel 
(Kraglievich 1930) and Palaehoplophorus? for Lago Blanco 
(Bondesio et al. 1980), the last one probably corresponds to 
four phalanx of Glyptodontidae indet. (MLP, unnumbered). 
The mention of osteoderms of Propalaehoplophorus sp. by 
Kraglievich (1930) (Propalaehoplophorus? sensu Bondesio 
et al. 1980) for the Río Hue múles fauna is not included in 
the Mayoan record because the specimen was not figured, 
described or identified at the Museo de La Plata, and there 
is no certainty about the affinities of this fauna or the geo-
graphic provenance of the fossils (Roth 1920; Kraglievich 
1930; Haller et al. 2010; Vucetich and Pérez 2011).

In this context, the Glyptodontidae association of 
the Mayoan fauna (Pedregoso/El Portezuelo, and Río 
Mayo formations) includes the first confident record of 
Palaehoplophorini (i.e., Palaehoplophorus meridionalis and 
Palaehoplophoroides rothi), which are the only recorded 
group of glyptodonts in this fauna, while they are absent in 
the previous Miocene faunas of high and middle latitudes 
(Friasian sensu stricto/Colloncuran) (Scillato-Yané et al. 
1993; González Ruiz et al. 2011a; Croft 2016), and middle 
and low latitudes (Laventan) (Frailey 1988; Carlini et al. 
1997, 2008; Croft 2007; Croft et al. 2013; Tejada-Lara et al. 
2015). The Palaehoplophorini are abundant and diverse in 
the posterior Miocene Chasicoan–Huayquerian faunas of 
middle and high latitudes (Bondesio et al. 1980; Dozo et al. 
2010; González Ruiz et al. 2011a; Scillato-Yané et al. 2013), 
but absent in posterior Miocene–Pliocene low latitudes fau-
nas (Acre, Urumaco, Nabón, Contamana) (Cozzuol 2006; 
Carlini et al. 2008, 2014; Antoine et al. 2016).

The mayoan glyptodonts supports the greater affinity 
(at least in middle and high latitudes) between the Mayoan 
with the subsequent Chasicoan–Huayquerian faunas, as in-
dicated by the rodent and ungulate records as well (Bond 

1993; Vucetich et al. 1993), than with the previous Friasian 
sensu stricto/Colloncuran–Laventan faunas. These affinities 
should be considered provisional because the glyptodonts 
from several Miocene–Pliocene faunas from Argentina, 
Bolivia, Ecuador and Brazil remain undescribed (Bondesio 
et al. 1980; Cozzuol 2006; Villafañe et al. 2008; Carlini et 
al. 2014; Croft 2016).

This pattern of taxonomic affinities between middle–late 
Miocene, and late Miocene–Pliocene faunas from middle 
and high latitudes shows the effects of the climatic changes 
produced by the West Antarctic glaciation and the Andean 
uplift, reflecting the primordial stages of those inhabitants 
of the drier, colder, and extended plains and pampas that 
developed throughout the rest of the Miocene, where most 
of the preceding mammal taxa related to subtropical wood-
lands became extinct, rare or absent (see Ortiz-Jaureguizar 
and Cladera 2006).

Conclusions
We have described a new specimen of Palaehoplophorus 
meridionalis represented by associated osteoderms of the 
dorsal carapace and postcranial elements, and part of the 
type (osteoderms from the dorsal carapace) and one assigned 
specimen (distal caudal tube) that were unpublished from old 
collections. The new specimens came from the Río Mayo 
Formation (Serravallian–Tortonian, late–middle Miocene, 
Mayoan fauna) and the old specimens probably as well.

This is the first description of osteoderms from the dor-
sal carapace of Palaehoplophorus meridionalis, which has a 
rosette pattern, and postcranial elements as well (the first for 
a Palaehoplophorini). Those new specimens allowed us to 
improve the original description and to amend the diagnosis 
of this taxon. As a result we agree with previous authors 
about a basal position of Palaehoplophorus meridionalis 
within the Palaehoplophorini.

We review the Glyptodontidae association of the Mayoan 
fauna, which consists exclusively of Palaehoplophorini 
(Palaehoplophorus meridionalis and Palaehoplophoroides 
rothi) and Glyptodontidae indet. This association supports 
a greater affinity of this fauna with the younger Chasicoan 
than with the older Friasian sensu stricto/Colloncuran–
Laventan faunas.
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