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Abstract. The biochron of the subfamily Megatheriinae, large to
very large terrestrial sloths typified by Megatherium Cuvier, in Argen-
tina extends from the middle Miocene of Patagonia to the late Pleisto-
cene-early Holocene. Megatheriines reached their highest diversity in
the lower levels (=“conglomerado osifero”, Late Miocene) of the Itu-
zaingé Formation in Entre Rios Province, northeastern Argentina.
Among the four megatheriines that occur in this unit, the genera Pro-
megatherium Ameghino, Eomegatherium Kraglievich and Pliome-
gatherium Kraglievich represent relatively small to medium-sized taxa.
Here we describe new material assigned to Pyramiodontherium, the
largest of the four genera from the same bed and comparable in size
to some Quaternary species of Megatherium. Three valid species of
Pyramiodontherium have been recognized, all distributed mainly in
northwestern Argentina, from the Late Miocene in Catamarca Province
(and probably also in Tucumén Province), and the late Pliocene in La
Rioja Province. The presence of this genus in northeastern Argentina
extends its known paleobiogeographical distribution.

Riassunto. 1l biochrono della sottofamiglia Megatheriinae, tar-
digradi di dimensioni anche molto grandi esemplificati da Megatherium
Cuvier, si estende in Argentina dal Miocene Medio della Patagonia sino
al tardo Pleistocene-Olocene basale. I megatheriini raggiunsero la loro
diversita pitl pronunciata nei livelli inferiori (=“conglomerado osifero”,
tardo Miocene) della Formazione Ituzaingé nella Provincia di Entre
Rios, nel nordest dell’Argentina. Tra le quattro forme di megatheriini
che si trovano in questa unitd, 1 generi Promegatherium Ameghino,
Eomegatherium Kraglievich e Pliomegatherium Kraglievich rappresen-
tano taxa di taglia da relativamente piccola a media. Si descrive qui
nuovo materiale attribuito a Pyramiodontherium, la forma di maggiori
dimensioni tra i quattro generi dello stesso strato, di taglia confronta-
bile con alcune specie quaternarie di Megatherium. Sono state ricono-
sciute come valide tre specie di Pyramiodontherium, tutte presenti so-

prattutto nel nordovest dell’Argentina, dal tardo Miocene della Provin-
cia di Catamarca (e probabilmente anche nella Provincia di Tucuman), e
nel tardo Pliocene della Provincia di La Rioja. La documentata presen-
za di questo genere nel nordest dell’Argentina ne estende la distribu-
zione paleobiogeografica sinora nota.

Introduction

The Xenarthra are a group of mammals with an
almost exclusively Neotropical distribution. They are
characterized by a skeletal architecture distinct from
all other placental mammals. They are further distin-
guished by molecular evidence supporting their position
as one of the four major clades of mammals (Delsuc et
al. 2001, 2002; Madsen et al. 2001; Murphy et al. 2001).
Xenarthrans include three clades: 1) the Cingulata, cov-
ered with a bony dermal shell; 2) the Vermilingua,
highly specialized for myrmecophagy; and 3) the Tardi-
grada or Phyllophaga, the arboreal and terrestrial sloths.
Outside Cingulata, only a few extinct forms of Tardi-
grada possessed a tegument with subcutaneous osteo-
derms.

From the time of the earliest published records of
fossil Tardigrada (see Carlini et al. 1990a, b), the diver-
sity of this group has been highly variable in mammal
assemblages. Its diversity in the lower levels (Late Mio-
cene) of the Ituzaingé Formation (Late Miocene-Plio-
cene) in Entre Rios Province is much higher than in any
other mammal-bearing unit of the Late Miocene-Early
Pliocene interval in Argentina (Cione et al. 2000). Sloths
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species in this unit have been assigned to Megatheriidae
(Megatheriinae), Nothrotheriidae, Megalonychidae
(Megalocninae, Megalonychinae, and “Orthotherii-
nae”), and Mylodontidae (Mylodontinae, Scelidotherii-
nae, and Octomylodontinae) (Carlini et al. 2000). In
particular, the temporal range of the subfamily Mega-
theriinae (as typified by Megatherium Cuvier, 1796) in
Argentina extends from the “Friasian”- Colloncuran -
(Middle Miocene) to the Lujanian (late Pleistocene-
early Holocene). Among the megatheriines previously
identified in the lower levels of the Ituzaingé Forma-
tion, the genera Promegatherium Ameghino, 1883, Eo-
megatherium Kraglievich, 1926, and Pliomegatherium
Kraglievich, 1930, are all mostly small to medium-sized
sloths.

In this work we describe new material assigned to
Pyramiodontherium Rovereto, 1914 (Megatheriinae)
from the lower levels (=“conglomerado osifero”, see
below) of Ituzaingé Formation of Entre Rios Province.
These remains are larger than those of the other genera
and comparable in size to some Megatherium species
(e.g., M. tarijense Gervais & Ameghino, 1880, M. sundti
Philippi, 1893) of Quaternary age.

Institutional abbreviations: CICYTTP, Centro de Investiga-
ciones Cientificas y Transferencia de Tecnologia a la Produccién, Dia-
mante, Entre Rios, Argentina; FMNH, Field Museum of Natural His-
tory of Chicago, Chicago, USA; MACN, Museo Argentino de Ciencias
Naturales “Bernardino Rivadavia”, Buenos Aires, Argentina; MAS,
Museo de Ciencias Naturales y Antropolégicas Profesor Antonio Ser-
rano, Parand, Entre Rios, Argentina; MLP, Museo de la Plata, La Plata,
Argentina; MRVU, Museo Regional de Villa Urquiza, Villa Urquiza,
Entre Rios, Argentina; ROM, Royal Ontario Museum, Toronto, Ca-
nada; UCMP, University of California Museum of Paleontology, Ber-
keley, USA.

Anatomical abbreviations: ad, astragalar depression; aef, astra-
galar ectal facet; cub, cuboid facet; df, discoid facet; d IV, digit IV; dpc,
deltopectoral crest; ff, fibular facet; me III, metacarpal IIT; mc V, me-
tacarpal V; nav, navicular facet; of, odontoid facet; op, odontoid pro-
cess; ot, odontoid tuberosity; pt, patellar trochlea; s, sesamoid bone; un,
unciform.

Other abbreviations: SALMA, South America Land Mammal
Age; NWA, Northwestern of Argentina.

Taxonomic history of Pyramiodontherium

Moreno & Mercerat (1891, p. 229) provided a
partial description of Megatherium burmeisteri Moreno
& Mercerat, 1891, from Bajo de Andalhuala in Cata-
marca Province, based on MLP 2-66, a specimen that
includes skull, mandible, and several postcranial bones.
In their description, these authors argued that their new
species was two-thirds of the size of Megatherium
americanum Cuvier, 1796, and noted the oblique (with
respect to the sagittal plane) arrangement of the trans-
verse crests in the molariform teeth. In the same con-
tribution, Moreno & Mercerat (1891, p. 231) erected a
separate species Megatherium bergi Moreno & Mercer-

at, 1891, based on a partial skull (MLP 2-78) deformed
by compression, but with the same provenance. Some-
what later, Lydekker (1894, pp. 76-77) argued that
Megatherium burmeisteri and Megatherium bergi could
not be distinguished morphologically or taxonomically
from Megatherium gandryi Moreno, 1888, from Monte
Hermoso in Buenos Aires Province.

Roth (1911) added to our knowledge of MLP 2-
66 with a description of elements of the axial and ap-
pendicular skeleton and referred Megatherium burmeis-
teri to his newly erected genus Plesiomegatherium
Roth, 1911, as Plesiomegatherium burmeisteri Roth,
1911.

Rovereto (1914, p. 89) established Pyramio-
dontherium  dubium Rovereto, 1914, based on
MACN-Pv 8143, a juvenile right maxilla from the Valle
de Santa Marfa in Catamarca Province (“Formacién
Araucanense” -sic-) but allocated this species incor-
rectly among the megalonychids.

Carlos Ameghino (1919, pl. VII) illustrated a frag-
mentary skull of a large megatheriine from the Tiopun-
co region of Tucumdn Province that he referred to Ple-
siomegatherium. In the original publication, the speci-
men belonged to the “Museo de Tucumdn” and was
catalogued number 35, however, the original material
is now MACN-Pv 13764, and we refer it to Pyramio-
dontherium.

Cabrera (1928) further considered that the size
and anatomical differences between Plesiomegatherium
burmeisteri and Plesiomegatherium hansmeyeri Roth,
1911, were sufficient to exclude the Catamarca species
(MACN-Pv 8143) from the genus and include it within
Pyramiodontherium, following the rules of zoological
nomenclature. Cabrera (1928, p. 341) pointed out that
Pyramiodontherium dubium could not be recognized as
a distinct species because the cranial material for which
it was erected was fragmentary and juvenile, and did not
provide diagnostic characters from the adult megather-
iine material collected from the same horizon and
nearly the same locality. After extensive discussion of
the arguments, Cabrera (1928) concluded that Mega-
therium burmeisteri, Megatherium bergi, and Pyramio-
dontherium dubinm represented a single species, Pyra-
miodontherium bergi (Moreno & Mercerat, 1891).

Kraglievich (1930, p. 158) described Pyramio-
dontherium? carlesi (sic) based on one astragalus
(MACN-Pv 5300) from the “Uquian” (Uquia, Jujuy
Province). However, the exact provenance, both geo-
graphic and stratigraphic, of these remains is not ade-
quately known.

Carlini et al. (2002) erected Pyramiodontherium
brevirostrum Carlini, Brandoni, Scillato-Yané & Pujos,
2002, for associated axial and appendicular skeletal re-
mains (MLP 31-XI-12-25) from Bajo de Andalhuala in
Catamarca Province. Shortly thereafter, De Iuliis et al.
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(2004) described Pyramiodontherium scillatoyanei De
Tuliis, Ré & Vizcaino, 2004, based on MLP 68-III-14-
1 from the lower member of the Toro Negro Formation
in La Rioja Province. These remains included a humerus
discussed and illustrated by Carlini et al. (2002) as Ple-
siomegatherium?, following the original designation of
Ramos (1970, p. 374).

Remains representing Pyramiodontherium are
also known from outside northwestern Argentina. A
humerus from the lower levels of Ituzaingé Formation
in Entre Rios Province was referred to Pyramiodonther-
ium sp. (see Carlini et al. 2000; Cione et al. 2000; Bran-
doni 2005; Brandoni & Scillato-Yané 2007). Kraglievich
(1934) had already noted that several molariform teeth

from the lower levels of Ttuzaingé Formation that had
served as the basis for species of Promegatherium and
Megatherium, were very similar to those of Pyramio-
dontherium. In addition, most recently, Guillaume
(2005) and Guillaume et al. (2005) have suggested the
presence of this genus in late Miocene-Pliocene out-
crops in the Valdés Peninsula of Chubut Province in
Patagonia.

Geological setting and age

The Ituzaingé Formation extends from the city of
Ituzaing6 in Corrientes Province where the type profile
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- Geographic distribution of the species of Pyramiodontherium (black squares) and geographic location of the main exposures of the
“conglomerado osifero”, Entre Rios Province, Argentina (black circles). 1, Pyramiodontherium? carlesi, Uquia, Jujuy Province; 2, Py.
scillatoyanei, Toro Negro Formation, La Rioja, Province; 3, Py. bergi and Py. brevirostrum, Valle de Santa Marfa, Catamarca
Province; 4, Pyramiodontherium sp., “conglomerado osifero”, Entre Rios Province; 5, Pyramiodontherium?, Valdés peninsula,
Chubut Province.
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was originally described (De Alba 1953), to the north of
Parand, the capital of Entre Rios Province. Fossil verte-
brates come from the lower levels of Ituzaingé Forma-
tion, particularly from a basal level informally known as
the “Mesopotamian” or “conglomerado osifero” (bone-
rich conglomerate, see Frenguelli 1920). The conglom-
erate outcrops discontinuously along the banks of the
Parand river from the vicinity of the city of Parand up-
stream to Pueblo Brugo. Fossil prospecting is currently
focused on the localities of “La Celina” (S 31°37' 37", W
60° 20’ 04”), “Toma Vieja” (S 31° 42’ 117, W 60° 28’ 06"),
and “Villa Urquiza” (S 31° 38’ 42.5", W 60° 22’ 50.5")
(see Fig. 1).

The “conglomerado osifero” is clearly visible at
the unconformity between the underlying marine Para-
nd Formation (Bravard 1858) and the conglomeratic le-
vels of the fluvial Ituzaing6 Formation (Fig. 2). Of vari-
able thickness, the conglomerate is characterized by fine
quartz gravel, clay and coarse chalcedony clasts, as well
as dissociated and fragmentary but abundant bones and
teeth of continental and marine vertebrates.

Cione et al. (2000) presented an updated list of
fossil vertebrates recorded in the “conglomerado osi-
fero” of the Ituzaingé Formation and, based on the
stratigraphic relationships between different fossil beds
from the Late Miocene-Pliocene of Argentina, found
greater affinity of the association with the Huayquerian,
correlated with the Tortonian (11.61 to 7.25 Ma) of the
international scale (Gradstein et al. 2004).

EPOCH | Formation

Tezanos Pinto

LITHOLOGY

& Carlini A.A.

Systematic paleontology

Xenarthra Cope, 1889
Tardigrada Latham & Davies in Forster, 1795
Megatherioidea Gray, 1821
Megatheriidae Gray, 1821
Megatheriinae Gray, 1821

Pyramiodontherium sp. Rovereto, 1914
Figs 3, 4

Material: MRVU 107, right humerus without proximal epiphy-
sis, Villa Urquiza, Entre Rios Province. CICYTTP-Pv M-1-110, left
radius without epiphyses, of a juvenile specimen, Arroyo Quebracho,
Entre Rios Province. CICYTTP-Pv M-1-109, left IV metacarpal, Ar-
royo El Chilcal, Entre Rios Province. MACN-Pv 4939, distal fragment
of right femur, Toma Vieja, Entre Rios Province. MAS 1392, left as-
tragalus, Toma Vieja, Entre Rios Province.

Stratigraphic Occurrence: “conglomerado osifero”, Ituzaingd
Formation, Entre Rios Province (Argentina). Late Miocene (Huay-
querian SALMA, see Cione et al. 2000).

Anatomical description and comparisons

Humerus. The shape of humerus MRVU 107
(Figs. 3A, B) is generally similar to that of other mega-
theriines, but relatively elongated and more gracile, as in
megalonychids and prepotheriines. As in all megather-
iines, there is no entepicondylar foramen. An entepi-
condylar foramen is present in most megalonychids,
with the exception of some taxa, as Diabolotherium

Fig. 2 - Generalized stratigraphic
profile of the area of Para-
ni, Entre Rios Province,
Argentina (modified from

Loess Acefiolaza 1976).
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Tab. 1 - Measurements (mm) of the

humerus of Megatheriinae.
* Measurements from De
Tuliis (1996); p, preserved.

Taxon Specimen Length Distal Width
Pyramiodontherium sp. MRVU 107 580p 230
Megathericulus patagonicus MLP 91-1X-7-18 290p 165
Megatheriops rectidens MACN Pv-2818 right 482 183
Megatheriops rectidens MACN Pv-2818 left 475 185
Pyramiodontherium scillatoyanei ~ MLP 68-111-14-1 595 195
Pyramiodontherium ? * FMNH P14511 733 280
Megatherium gallardoi MACN Pv-5002 795 365
Megatherium tarijense* FMNH P14216 527 219
Megatherium americanum * MACN Pv-10148 738 330
Megatherium americanum * MLP 2-72 700 350
Megatherium americanum * MLP 2-79 695 327
Megatherium americanum * MLP 28-111-16-2 721 316
Megatherium americanum * MLP 41-11-28-1 710 340
Eremotherium laurillardi * ROM 22101 791 360
Eremotherium laurillardi * ROM 10447 814 343
Eremotherium laurillardi * ROM 10449 806 354
Eremotherium laurillardi * FMNH P26970 791 358
Eremotherium laurillardi * FMNH P27080 751 341
Eremotherium laurillardi * FMNH P27081 730 312

Pujos, De Iuliis, Argot & Werdelin, 2007, and Parocnus
Miller, 1929. The humerus is anteroposteriorly com-
pressed and broader in its distal third, with a flat poster-
ior aspect and deep olecranon fossa. Although the bone
is not preserved in entirety, it is 580 mm long, similar to
the length of the homologous portion in specimens of
Megatherium americanum (Tab. 1), however its distal
width (230 mm) is relatively less.

As noted, the diaphysis is markedly slender, and
similar in this respect to the humerus of Nothrotheriops
shastense Sinclair, 1905. Its proximal third is subtrape-
zoidal in cross section (Fig. 3A, B) and the distal two
thirds are more markedly flattened than in Quaternary
species. In Pyramiodontherium scillatoyanei, the section
of the proximal third of the diaphysis is more isodia-
metric with an irregular outline and the distal third is
subtrapezoidal with more rounded angles. Only the
proximal epiphysis of the right humerus is preserved
in the type material of Pyramiodontherium breviros-
trum (MLP 31-XI-12-25). Here, the humeral head is
well developed and is clearly distinct from the tuberos-
ities; the latter are arranged at an angle of 115°. The
cross section of the diaphysis immediately distally to
the tuberosities is also subtrapezoidal.

Another important characteristic of the humerus
MRVU 107 is the presence of a well developed delto-
pectoral crest (Fig. 3A), which is also present in Mega-
thericulus patagonicus Ameghino, 1904 (MLP 91-1X-7-
18), Megatheriops rectidens (Rovereto, 1914) (MACN-
Pv 2818) and Pyramiodontherium scillatoyanei. The del-
topectoral crest is formed medially by the pectoral ridge
and laterally by the deltoid ridge, which contact each
other at approximately the distal third of the diaphysis.
In the Plio-Pleistocene megatheriines (e.g., Megather-

inm, Eremotherium Spillmann, 1948), the deltopectoral
crest is poorly developed and reduced to a triangular
protuberance (De Iuliis 2003).

A well developed deltopectoral crest is also pre-
sent in the humerus of the undetermined Megatheriinae
FMNH P14511 from the Corral Quemado Formation
(Marshall & Patterson 1981) and also UCMP 41115
from the Miocene of La Venta in Colombia (Hirschfeld
1985) (De Tuliis et al. 2004; Carlini et al. 2006).

Radius. A fragmentary left radial diaphysis (CI-
CYTTP-Pv M-1-110) of a juvenile specimen, for which
neither epiphysis is preserved, is referred tentatively to
Pyramiodontherium sp. (Figs. 3C-D). This assignation
is based on the size of the radius, which coincides with
the expected size for a specimen with a humerus of such
dimensions as discussed above.

Metacarpal IV. Metacarpal IV is the largest meta-
carpal in the Megatheriinae. In Pyramiodontherium sp.
(Figs. 3F-]) it is relatively longer (265 mm) compared
with that of other members of the subfamily. MC IV has
three proximal articular facets for MC III, unciform,
and MC V respectively (Figs. 3G, H, ]). The facet for
MC 111, situated on the proximomedial aspect of MC
IV, is approximately trapezoidal and concave. The ar-
ticular facet for the unciform is adjacent to that for MC
III medially and to that for MC V laterally; it presents a
flat, dorsoventrally elongated lateral portion and a
slightly concave medial aspect. The facet for MC V is
situated laterally situated on the MC 1V; it is approxi-
mately subtriangular with the apex directed anteriorly.
The distal end of MC IV is separated from the proximal
end by a long diaphysis that is compressed mediolater-
ally and expanded dorsoventrally. Its distal surface is
wholly articular (Figs. 3F, I); bearing a large facet that
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Fig.3 - Pyramiodontherium sp. A, B) Right humerus (MRVU 107); C-E) left radius (CICYTTP-Pv M-1-110); F-J) left MC IV (CICYTTP
M-1-109). A, anterior view; B, posterior view; C, posteromedial view; D, anterolateral view; E, medial view; F, distal view; G, lateral
view; H, proximal view; I, dorsal view; ], medial view. Abbreviations: dpc, deltopectoral crest; d IV, digit IV; me III, metacarpal III;
mc V, metacarpal V; s, sesamoid bone; un, unciform. Scale bar equals 10 cm.
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Fig. 4

- Pyramiodontherium sp. A, B) Right femur (MACN 4939); C-E) left astragalus (MAS 1392). A, anterior view; B, distal view; C,

dorsolateral view, D, distal view, E, dorsomedial view. Abbreviations: ad, astragalar depression; aef, astragalar ectal facet; cub, cuboid
facet; df, discoid facet; ff, fibular facet; nav, navicular facet; of, odontoid facet; op, odontoid process; ot, odontoid tuberosity; pt,

patellar trochlea. Scale bar equals 10 cm.

articulates with the proximal phalanx 1. This facet has
three surfaces: two of them are relatively flat and sepa-
rated by a central dorsoventral keel. In addition, there is
a small circular ventromedial circular facet for a sesa-
moid bone. With respect to the number of sesamoids,
one or two bones may occasionally be fused to MC IV
in Evemotherium laurillardi (Lund, 1842). Owen (1860)
reported the presence of a single medial facet in Mega-

therium americanum, and a simple single facet is also
the condition in M. tarijense (see De Iuliis 1996). The
assignation of CICYTTP-Pv M-1-109 to Pyramio-
dontherium sp. is based on the size of the MC IV, which
coincides with the expected size for a specimen with a
humerus of such dimensions as discussed above.
Femur. MACN-Pv 4939 is the distal portion of a
right femur (Figs. 4A, B). The patellar trochlea is rela-
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tively flat, separated from the internal condyle and
poorly differentiated from the external condyle, so that
it forms a single articular surface in combination with
the latter. This relationship between the patellar tro-
chlea and the condyles is common to most megather-
iines, with the exception of Megathericulus patagonicus
(MLP 92-X1-12-2) and Megathericulus primaevus Cab-
rera, 1939 (MLP 39-VI-24-1), in which the patellar tro-
chlea is connected to both condyles (De Iuliis et al.
2008). As in Pyramiodontherium bergi and Py. brevi-
rostrum, the patellar trochlea is restricted to a location
very close to the external condyle; thus, the medial mar-
gin of the patellar trochlea is distant from the lateral
margin of the internal condyle (Fig. 4B). In Pyramio-
dontherium scillatoyanei, the patellar trochlea is better
developed and differentiated from the lateral condyle as
a prolongation (De Iuliis et al. 2004, fig. 6A), as occurs
in Eremotherium laurillardi and E. sefvei De luliis &
Saint André, 1997 (see De Iuliis & Saint André 1997, fig.
la and fig. 2 respectively). In Megatherium americanum
and M. altiplanicum Saint-André & De Iuliis, 2001, the
patellar trochlea of the femur is extremely reduced as an
anteromedial extension of the lateral condyle. In M.
altiplanicum, these surfaces are also very close to each
other, but this is due to lateral projection of the internal
condyle (Saint-André & De Iuliis 2001, fig. 7c¢).
MACN- Pv 4939 has a massive ectepicondyle, but not
as large as that of Pyramiodontherium brevirostrum.

Species Specimen Length Width
Megathericulus patagonicus MACN A-15111 90 105
Megathericulus patagonicus MLP 91-1X-7-18 99 103
Megathericulus patagonicus MLP 92-XI-15-2 95 100
Megathericulus primaevus MLP 34-VI-24-1 88 85
Eomegatherium cabrerai MLP 2-206 - 130
Eomegatherium nanum MACN Pv-4992 130 130
Anisodontherium halmyronomum  MLP 28-X-11-81 - 114
Pyramiodontherium scillatoyanei ~ MLP 68-111-14-1 155 141
Pyramiodontherium bergi MLP 2-66 Left 175 162
Pyramiodontherium bergi MLP 2-66 Right 172 162
Pyramiodontherium sp. MAS 1392 167 163
Pliomegatherium lelongi MLP 99-XI-1-1 148 148
Megatherium lundi MLP 2-30 182 165
Megatherium lundi MLP 2-31 195 185
Megatherium americanum MLP 44-XI11-28-1 240 209
Megatherium americanum MLP 2-29 245 230
Megatherium americanum MACN Pv-4412 240 209
Megatherium americanum MACN Pv-10147 192 180
Megatherium americanum MACN Pv-12815a 243 215
Megatherium americanum MACN Pv-12815b 260 236
Megatherium americanum MACN Pv-12815¢c 230 213
Megatherium americanum MACN Pv-12815d 235 200
Megatherium americanum MACN Pv-14112 190 155
Megatherium americanum MACN Pv-14132 217 203
Megatherium americanum MACN Pv-17573 245 228
Megatherium americanum MACN Pv-14054 200 185
Megatherium americanum MACN Pv-14111 240 223
Megatherium americanum MACN Pv-17636 215 190
Megatherium americanum MACN Pv-10633 160 155
Megatherium americanum MACN Pv-14865 195 188
Megatherium americanum MACN Pv-13577 222 190
Megatherium americanum MACN Pv-10106 225 210

Tab. 2

- Measurements (mm) of the astragalus of Megatheriinae.

Astragalus. The astragalus (Figs. 4C-E) of Pyra-
miodontherium sp. (MAS 1392) has the typical shape
for the subfamily Megatheriinae. This is a massive bone
and bears a well-developed odontoid process at the cen-
ter of the discoidal facet in dorsomedial view. It is si-
milar in size to that of other species of the genus and
larger than the other genera and species from the “con-
glomerado osifero” (Tab. 2). The fibular facet is divided
into two portions (Fig. 4C); a dorsal anteroposteriorly
elongate portion that joins the discoidal facet, and a
ventral portion with a circular surface that projects per-
pendicular to the dorsal portion; a condition seen in
Pyramiodontherium bergi, Py. scillatoyanei, and Plio-
megatherium lelongi Kraglievich, 1930 (see Brandoni
et al. 2004; De Tuliis et al. 2004; Brandoni 2006b). By
contrast, in Eomegatherium nanum (Burmeister, 1891)
the ventral portion of the fibular facet is more oval
(Brandoni & Scillato-Yané 2007, fig.1.2).

The odontoid process is similar in shape to that of
Pyramiodontherium bergi (MLP 2-66). The process
bears the odontoid facet, which is somewhat com-
pressed at the level of contact with the discoidal facet.
In distal view (Fig. 4D), these facets are at nearly right
angles to each other, as they are in Py. bergi and Py.
scillatoyanei (MLP 68-111-14-1).

The odontoid process bears a non-articular emi-
nence that De Tuliis (1996) designated the “odontoid
tuberosity” (Fig. 4E). This tuberosity is also present in
Megathericulus patagonicus (MACN-A 11151), Py. scil-
latoyanei, and Eomegatherium nanum, and is well-de-
veloped in Py. bergi (see Brandoni et al. 2004) and in
some Mylodontinae (e.g., Glossotherium Owen, 1840)
although to a lesser degree.

The facet for the navicular, located in the most
distal portion of the astragalus (Figs. 4C, D), is approxi-
mately oval with its major axis directed dorsolateral to
ventromedial; the plane of the navicular facet is slanted
with respect to the plane of the discoidal facet, whereas
in other megatheriines both planes are nearly perpendi-
cular to each other. The facet for the navicular has a
concave portion dorsolaterally, the astragalar depression
and, a convex portion ventromedially. In MAS 1392,
slightly more than one third of the facet for the navi-
cular is above the plane of the discoidal facet (Fig. 4D)
as in Pyramiodontherium bergi (Brandoni et al. 2004,
fig. 3A), Py. scillatoyanei (De Iuliis et al. 2004, fig.
7B), and Eomegatherium nanum (Brandoni & Scillato-
Yané 2007, fig. 3.1); in Megathericulus patagonicus the
dorsomedial half of the facet for the navicular is dorsal
to the plane of the discoidal facet (De Iuliis et al. 2008),
while in Megatherium americanum this portion of the
navicular facet is at the same level as the plane of the
discoidal facet. In Evemotherium launrillardi and Mega-
therium wurbinai Pujos & Salas, 2004, the condition is
similar to that of Pyramiodontherium and Eomegather-
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inm; whereas the condition in M. tarijense Gervais &
Ameghino, 1880, is intermediate between those of M.
americanum and M. urbinai.

There are two facets for articulation of the calca-
neus: a smaller sustentacular facet and a larger ectal
facet. These two facets are separated by a wide and deep
sulcus tali. This sulcus is present in most megatheriines
except for a specimen of M. americanum (Kraglievich,
1926), one specimen of E. laurillardi (ROM 22006 see
De Tuliis 1996), and one specimen of M. urbinai (UNA
V2642 see Pujos & Salas 2004) in which both facets are
fused to each other; they are partially fused in M. tar-
jjense (MNHN TAR 1269 see Pujos & Salas 2004). In
Py. scillatoyanei this canal, although deep, is narrow due
to the large size of the ectal facet.

The subtriangular and almost flat sustentacular
facet is continuous with the facet for the cuboid bone
and separated from the ventral portion of the facet for
the navicular. The ectal facet is very developed; it is oval
with the major axis oriented anterolaterally to poster-
omedially and parallel to sulcus tali. This facet is con-
cave along its major axis and convex along its minor
axis.

Discussion

The Megatheriinae from the “conglomerado
osifero” (Northeastern of Argentina)

Previously, seven species of megatheriines have
been described from the “conglomerado osifero”: Pro-
megatherium smaltatum Ameghino, 1883; Prome-
gatherium remulsum Ameghino, 1886; Promegatherium
parvulum Ameghino, 1891; Megatherium antiqguum
Ameghino, 1885; Eomegatherium nanum (Burmeister,
1891) Kraglievich, 1926; Pliomegatherium lelongi Kra-
glievich, 1930, and Pliomegatherium paranensis Kraglie-
vich, 1930. However, in a recent revision, only three of
these are valid: Pr. smaltatum, Pl. lelongi, and Eo. nanum
(see Brandoni 2006b; Brandoni & Scillato-Yané 2007).

Promegatherium smaltatum, Pliomegatherium le-
longi, and Eomegatherium nanum were originally based
on fragmentary materials (i.e., molariforms, dentaries)
that do not allow direct or complete comparisons.
Nevertheless, the few diagnostic features comparable
among the type and referred material (see Brandoni
2006b; Brandoni & Scillato-Yané 2007) indicate that
these species are similar in size (i.e., small to medium
sized megatheriines) but clearly distinguishable among
themselves (Kraglievich 1930; Brandoni 2006b; Brando-
ni & Scillato-Yané 2007).

Taking into account the greater size of the speci-
mens here described and the characteristics shared with
other Pyramiodontherium species (i.e., Py. bergi, Py.
brevirostrum, Py. scillatoyanei), there is enough justifi-

cation to support the presence of Pyramiodontherium in
the abovementioned unit and the presence of Pyramio-
dontherium in the northeastern Argentina increases its
geographical distribution substantially (Fig. 1).

Many of the features present in the astragalus
MAS 1392, and the femur MACN-Pv 4939, are similar
to those of Pyramiodontherium bergi, but the humerus
MRVU 107 is larger than humeri known from the late
Miocene-Pliocene levels of the Northwestern Argentina
(except FMNH P14511, see De Iuliis 1996; Brandoni
2006a), and has a very different proximal cross section.
In this sense, the presence of a new species of Pyramio-
dontherium in the “conglomerado osifero” is a reason-
able hypothesis. However, new discoveries of more
complete and better preserved material homologous to
those of the previously described, will be necessary in
order to diagnose a new species.

The Pyramiodontherium species from the north-
western of Argentina

Three valid species of Pyramiodontherium have
been described from northwestern Argentina, from
the Late Miocene in Catamarca Province, the Late Plio-
cene in La Rioja Province, and probably also in Tucu-
mdn Province.

Pyramiodontherium bergi was the first valid spe-
cies to be erected. Considering the scarce remains and
studies that existed at the time, Cabrera’s (1928) deci-
sion to attribute the specimens MACN-Pv 8143, MLP
2-78 and MLP 2-66 to this single species was correct.
Among these materials, specimen MACN-Pv 8143 is
clearly a juvenile individual (in addition to its small size,
the molariforms show no signs of wear), and specimen
MLP 2-78 is too deformed to be identifiable as a distinct
species.

Carlini et al. (2002) recognized Pyramiodonther-
ium brevirostrum on the basis of several remains. Along
with other diagnostic characters, this new species was
erected given the greater robustness of MLP 31-XI-12-
25 (the type of Py. brevirostrum) compared with Py.
bergi. Although new material of Pyramiodontherium
from Catamarca Province suggests greater individual
variation than originally considered by Carlini et al
(2002), the assignation to a species different from Py.
bergi is still warranted.

A third valid species is Pyramiodontherium scilla-
toyanei from the lower member of the Toro Negro For-
mation (Upper Pliocene) of La Rioja Province, de-
scribed by De Iuliis et al. (2004). The characteristics
of the postcranial skeleton serve to assign this species
to the genus and although the type of Pyramiodonther-
ium scillatoyanei (MLP 68-I11-14-1) does not preserve
any cranial remains comparable with the species from
Catamareca, it evidently represents a different species.
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Pyramiodontherium bergi and Py. brevirostrum
were found at Bajo de Andalhuala in the Valle de Santa
Maria south of Chiquimil in Catamarca Province, but
their stratigraphic provenance is not known with any
greater precision. The type material of Py. bergi and Py.
brevirostrum belongs to old collections of Museo de La
Plata, from a time when the distinction between the
Andalhuala Formation (“Araucanean”) and Corral
Quemado Formation had not yet been proposed. Given
that Riggs & Patterson (1939) and Marshall & Patterson
(1981) have indicated that many specimens of Pyramio-
dontherium were found in the Andalhuala Formation at
the Chiquimil area and in the Corral Quemado Forma-
tion in the vicinity of Puerta de Corral Quemado; as
well as the fact that Andalhuala Formation is the best
represented fossiliferous unit at Bajo de Andalhuala
(Chiquimil), it is probable that the type materials of
Py. bergi and Py. brevirostrum are in fact from the An-
dalhuala Formation, rather than from Corral Quemado
Formation, where collections were not made (Riggs &
Patterson 1939; Marshall & Patterson 1981).

Regarding Pyramiodontherium? carlesi, the few
known remains are from Uquia, in Jujuy Province,
although their exact provenance is unknown. Py.? carles:
is considerably larger than the species of Pyramio-
dontherium and some of its features are similar to those
of several species of Megatherium. Thus, its assignment
to Pyramiodontherium is doubtful.

Relationships among the Pyramiodontherium
species from the northwestern of Argentina

Considering only the characters that are directly
comparable among the three species of Pyramio-
dontherium (NWA), there is evidently greater affinity
between Pyramiodontherium bergi and Py. breviro-
strum than between these species and Py. scillatoyanei.
The morphological features observed in the type speci-
mens of these species from Catamarca Province are suf-
ficient to group them in a common genus, but as sepa-
rate species. The depressed rostrum, convexity of max-
illary walls, inclination of the molariform ridges with
respect to the sagittal plane, and similarities in the mor-
phometry of long bones support the congeneric status
of these taxa (see Carlini et al. 2002). However, Py.
brevirostrum is clearly more robust than Py. bergi,
and both species differ in rostrum outline and section,
presence of a rostral ridge in Py. brevirostrum, shape of
the last upper molariform, and minor differences in the
arrangement of upper dental series. Regarding the ap-
pendicular skeleton, they differ in degree of femoral
torsion and development of the cnemial crest of the tibia
(see Carlini et al. 2002).

Pujos (2006) indicates that Py. bergi, Py. brevi-
rostrum and Megatheriops rectidens conform a mono-
phyletic clade, but curiously the author did not consider
Py. scillatoyanei in his analysis. The only unequivocal
synapomorphy of the Pyramiodontherium-Megather-
iops clade of Pujos (2006) is the moderate medial devel-
opment of the patellar trochlea (character 20" of Pujos
2006). Pujos (2006) considered a different arrangement
of the patellar trochlea and the distal condyles of the
femur for Pyramiodontherium species (i.e., Py. bergi,
Py. brevirostrum) and Eremotherium lanrillardi and E.
eomigrans. We consider that Py. scillatoyanei is very
similar to these last species in this aspect and differs
from Pyramiodontherium bergi and Py. brevirostrum,
so that, there is no unequivocal synapomorphy that
group the three species of Pyramiodontherium and
Megatheriops rectidens. Furthermore, it must be empha-
sized that the phylogenetic analyses performed so far
that have included the three species of Pyramiodonthe-
rium from northwest Argentina (Guillaume 2005; Bran-
doni 2006a, ¢) have not completely resolved the phylo-
genetic relationships among them and with Megathe-
riops rectidens. Nevertheless, the authors agree with
the proximate relationship between species of Pyramio-
dontherium and Megatheriops rectidens. Intraspecific
variation observed in the group, plus the shortage of
available material of Tertiary taxa (especially from the
“conglomerado osifero”) makes full resolution difficult
because of the relative paucity of characters applicable
to the majority of taxa (Brandoni 2006a, c).

On the other hand, even if we accept a greater
range of intraspecific variation, it is still not possible
to assign several recently discovered remains, or MLP
2-78 and MACN-Pv 8143, to either of the two species
from Catamarca Province, since this material is very
fragmentary. Therefore, we suggest that MLP 2-78
and MACN-Pv 8143 be tentatively allocated as part
of Py. bergi, following Cabrera’s (1928) original propo-
sal, until such time as their status can be discussed with
benefit of additional information. It is noteworthy that
a right femur (MACN-PV 2817) from the Valle de Santa
Maria, while similar in size to Py. bergi and Py. brevir-
ostrum, have the arrangement and shape of the patellar
trochlea similar to Py. scillatoyanei. For this reason, the
presence of Py. scillatoyanei in the late Miocene of Cat-
amarca Province cannot as yet be ruled out.
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