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Abstract: Eight species ol Megatheriinae have been recognized from the “Conglo-
merado osifero™ of the Ituzaingd Formation (late Miocene - Pliocenc) ol Argentina,
bul the validity of some of these laxa is doubtful. The taxonemic status of one
of them, Pliomegatherium, 15 assessed based on restudy of the material on which
the species were ariginally based, The morphological differences observed in the
lype specimens of Pliomegatherium felongl and Pl peanensic do not justily
their specific separation. Thus PL paranensis is considered as a synonym of Pl
Tedongt,

Key words: Pliomegatherivm. Megatheriinae, systematics, upper Miocene, Plio-
cene, Argenting.

Zusammenfassung: Acht Arlen von Megatheriinge wurden hisher aus dem
“Comglomerado osifero™ der Tizaingd-Formation (Ober-Miozin — Pliozin) Argen-
tinicns beschrieben, doch erscheint die Giiltigkeit emiger dieser Taxa fragwiirdig.
Der taxonomische Stats der Gattung Pliomegatherium wurde anhand des Typus-
materials der Arten nachumtersucht. Die morphologischen Unterschiede zwischen
den Typusexemplaren von Pliomezutherivm lelongi und Pl paronensis lassen keine
Trenmung dieser Arlen zu. PL paranensis stellt demnach ein Synonym von 2,
lefongi dar,

Schliisselwiirter: Pliomegatherium, Megatheriinag, Systematik, Ober-Miozén,
Pliozdin, Argentinien.
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Fig. 1. Geographic location of the main exposures of the “Conglomerado osifero™ of
the [tuzaingd Formalion.

1. Introduction

The subfumily Megatheriinae, typified by Megatherium Cuvier, 1796, has
in the Argentine Republic a Friasian (middle Miocene) to Lujanian (late
Pleistocene — early Holocene) biochron. Its highest diversity is recorded in
the “Conglomerado osifero”, the bone-rich conglomerate of the Nuzaingd
Formation (upper Miocene — Pliocene) of Entre Rios Provinee. Compared
with the better known Quatcrnary Megatheriinae (CaARTELLE 1992; Dt
Iurns 1996; SaNT-ANDRE & DIE lucns 2001; Puios & Savas 2004), the
relatively few megatheriine remains from the Tertiary of Argentina have not
been adequately described. Recent work has advanced our understanding
of several of these Tertiary megatheriines {CarLing et al. 2002; DE Tuins
et al. 2004). Despite these efforts, the taxonomic status and phylogenetic
relationships among several small and medium-sized species from the
Tertiary of Argentina, First described and named around the turn of the last
century, have been largely neglected.

The “Conglomerado osifero”, formerly known as “Mesopotamiense”,
outerops along the banks of the Parand river, between Parand City upstream
as far north as Hernandarias own. Among the most prospected localities are
La Celina (S 31% 38" 37, W 60° 23" 04™), Toma Vigja (5 31°42° 11°, W 60°
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Fig. 2. Stratigraphic profile of the area of Parand, Entre Rios Provinee.

28' 06™) and Villa Urquiza (S 31° 38" 42,57, W 60° 22" 50.57), all in Entre
Rios Province (Fig. 1), The unconformity between the underlying marine
Parani Formation (Bravarn 1858) and the sandy-clay and gravel levels of
the Ttuzaingd Formation (D& Area 1953) is clearly distinguishable at all
three localities (Fig. 2). The *Conglomerado osifero™ is variable in thickness
and is characterized by levels of quartz gravels and clay clasts with numerous
isolated fragments of bones and teeth of both continental and marine verte-
brates. The vertebrate remains have characteristic fossilization and are
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heavily impregnated by siliceous and ferruginous intiltrates and stamed with
manganese oxide.

Bused on the vertebrale laxa and their biostratigraphic relationships,
Crong et al, (2000) proposed a correlation of this unit with the Huayquerian
SaLma elsewhere in Argentina, and with the Tortonian of the international
time scale.

The seven described species of megatheriines found in the “Conglo-
merado osifero™are Promegatherium smaltatum AveciuxNo, 1883, Fromega-
therivm resmudvum AMEGHING, 1886, Promegatheriion parvilum AMEGIHING,
1891; Megatherium antiguum AweGHMNO, 1885 Fomegatherivm nanum
(BUuRMEISTER, 1891y KRaGLIEVICH. 1926; Pliomegatherium  lelongi
KracLievicd, 1930, and Pliomegatherium paranensis KRAGLIEVICH, 1930,
To this list, one species of Pwamiodontherium ROVERETO, 1914, has been
added (Carviv et al. 2000; Branponi et al. 2000, The validity of some of
these waxa (e.g., Proremulvum, Pr parvadum, and M. anriguum) is doubtiul,
as they are generally based on very fragmentary material, which prevents the
identification of morphelogical characters that might be used to establish
their specitic validity, On the other hand, the degree of individual variation
attributed to this group (De luLis 1996; CARTELLE & DE Tuins 1999 Puios
& Sapas 2004) has not been considerad in previous work on some of the
aforementioned species.

In this paper, the taxonomic status of species of Pliomegatheriim 18
assessed based on restudy and redescription of the original material on which
the species were originally based. Finally, the possible phylogenetic
relationships of this genus to other genera of Megatheriinae are discussed.

Institutional abbreviations: MACN: Museo Argenting de Ciencias Maturales
“Bernardine Rivadavia®, Buenos Aires, Argenting. MLP: huseo de La Plata, La
Plata, Argentina.

2. Taxonomic history

Kracrievicd (1930 153, figs. 5.b, 6.b) created the genus and species
Pliomegatherium elongi on the basis of a right mandibular ramus (MACN
Pv-13213) without malariform teeth. In the same paper he erected Plio-
megatherinm paranensis based on a fragmentary right mandibular ramus
(MACN Pv-5269) with ml and m2. Mowgs (1986) cited this species as
Plioinegarherium paranense, The speeimen label for MACN Pv-3269 reads
“Pliomegatherium caissof”, and written on the bone surface appears the
binamen *Pliomegatherium caivoi”. This last binomen “in Schedule™ has
never been formally used. [oresterrer ( 1958), without further explanation,
considered Pliovmegatherivm a synonym of Promegatheritmn KRAGLIEVICT




216 D, Brandoni

(1930) gave no diagnosis for his new genus Pliomegatherinm, and only
Pliomegatherium lelongi was illustrated.

3. Systematic paleontology

Order Xenarthra Corr, 1884%
Suborder Phyllophaga Ow i, 1842
Superfamily  Megatherioidea Gray, 1821

Family Megatheriidae Gray, 1821
Subfamily Megatheriinae Gray, 1821
Cienus Pliomegatherium KRAGLIEVICH, 1930

Type species: Plomegatherinm lelongi Kracievicn, 19340,

Diagnosis and comparizons: Small to medium sized Megatheriinae, Similar in
lincar dimensions 1o Plesiomesatherive hansmeyeri RoTH, 1911, “Mleciomegathe-
rivm™ Ralmeronomum Casrera, 1928 and Fomegotherivm nanur (BURMEISTER,
1801) Kraciuievicn, 1926, bul larger than Megathericulus patagonicns AMEGHING,
1904 and Eomegatherivm ondinum KieacLievicd, 1930; smaller than Megartheriops
rechidens (Roverero 1914), Pwamiodontherium bevgi (Morexo & MERCERaT.
|82y Caprera, 1928, Pyramiodontherium  brevirostrum CaRLING,  BRANDONI,
SCILLATO-YANE & Puwos, 2002, and Pyramiodontherium soillaroyanei De TULns,
RE & Vircaino, 2004; und much smaller than Megatherivm americannm. Lvemo-
thevivm fourillardi (LUnD 1542y, and Eremaotherfum eomigrans v Tuens &
CarTELLE, 1999, Proximally, mandibular symphysiz ends near the level ol the
middle of the alveolus of m1. In Mewathericulus patagomicus and Eomegalherivm
andintm the symphysis ends in front of the ml whereas in Pyramiodontherium
brevieastrum and Mepatherium altiplanicum SANT-ARDRE & Do Tuens, 2001, at
level of the interalveolar septum between ml and m2, Horizontal ramus and angular
process low as in Eremotherium faurillardi and E. esmigrans. Alveolus of m4 lies
anterior to the anterior margin of the ascending ramus, bul not to the degree seen in
Megarhericuluy  patagonicus and Fomegatherium andinum, and in conlrasl 1o
the more posterior position in Pyramiodontherinm bergd, Mevatheriops vectidens,
Eremotherivm lauriliardi and Megatherium americanem, among others. As in most

Fig. 3. Pliomegatherinm lelongi KRAGLIEVICH, 1930, Right hemimandible MACN
Pv-13213: 1 — dorsal view; 2 - lateral view. Right hemnimandible MACN Pv-5269.
3 dorsal view; 4 — lateral vicw. Astragalus MLP 99-X1-1-1; § — dorsolateral view:;
6 — anterior view. Scale bar 10 cm.
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Fig. 3 (Legend see p. 216)
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megatheriines, the molariforms are nearly square in section, in contrast to antero-
posteriorly compressed in Megathericulus patagonicus, Eomegatherium andinum
and “Plesiomegatherium”™ halmyronomum.

Pliomegatherium lelongi KRAGURVICH, 1930 Fig. 3

1930 Pliomegatherium lelongi, — KRAGLIEVICH, po 153, figs. 3.b, 6.h.
1930 Plhiomegatherivm pavanensis. - KraGLiEvicH, p. 155,

Holotype: MACN Pyv-13213: incomplete right dentary, without molariforms,
ascending ramus and angular process (Fig. 3.1, 3.2).

Type locality: Worth of Parana City, Entre Rios Province, Arpentina (Fig. 1)

Stratigraphic occurrence: “Conglomerado osifero”, Ttuzaingd Formation
(upper Miocene — Pliocenc) {Fig. 2).

Referred material: MACN Pv-3269, Pliomegatherium paranensis (hololype)
incomplete rght dentary with ml-m2. The ascending ramus, angular process,
ventral margin and m3-m4 are missing (Fig. 3.3, 3.4). This material was collected
from the “Conglomerado osifero” of the Nuzaingd Formation {upper Miocene
Pliccene), Entre Rios Province, Argenting.

Emended diagnosis: As lor the genus by monotypy,

Deseription: The lower dental series of the subtamily Megatheriinae com-
prises four molariforms in a continuous row (without diastema), separated
from each other by evenly spaced short diastemata, unlike other sloths (e. g.,
Planopinag, Megalonychiidae) in which a diastema may occur between
the first tooth {generally termed the caniniform) and the remainder of the
molariforms. In addition. the ccclusal surface of each molariform in Mega-
theriinae displays two transverse crests separated by a Veshaped incised
valley.

The portion of right demary (MACN Pv-13213) of Pliomegatherivm
{elongi does not preserve the molariform crowns or the ascending ramus.
Judging by the shape of the alveoli, the molariforms would have been square
in section, except for ml which appears subtrapezoidal (Fig, 3.1). In muost
members of the subfamily (e g., Megatheriun, Eremotherium), indepen-
dently from their cross-sectional outline, the molaritorms are nearly iso-
diametric, with the exceptions of Megathericulus patagonicus (MLP
91-IX-7-18), Eomegatherivm andinum (MLP 2-204) and “Plesiomegatfie-
Fium™ halmyronomem (DE lurns eual, 2004, fig. 11.¢, 11.d}, in which they
are compressed anteroposteriorly, being markedly reetangular in section. In
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MACN Pv-=13213, the alveolar series, between ml and m2, is 135 mm long,
and the mandibular ramus is 102 mm deep at the level of m2. The hypso-
donty index (calculated by dividing the maximum depth of the mandible by
alveolar length of the tooth row, multiplicated by 1007 is 75, similar to the
value obtained for specimens of Eremotherivm lawrillardi (sce DE TuLns
1996; Barao 2001). The lower contour of the mandible is slightly conves,
similar w0 Eremotherium lawrillardi. The angular process is not preserved,
but in view of the lower contour of the dentary, it must have been low (Fig,
' 3.2).

| In MACN Pv-13213, the posterolateral opening of the mandibular canal
is positioned medially with respect to the ascending ramus as in Plesiomega-
therium hansmeyveri (MACN Py-2895), Pyvramiodontherium bergi (MLP 2-
66) and Pyramiodoniherivm  brevivostrum (MLP 31-X1-12-25), among
others. In Megathericwlus patagonicus and Eomegatherium andinum, il is
positioned on the anterior margin of the ascending ramus. Promegatherium
smaltarm (MACN A-11560 -cast-) displays a peculiar arrangement for a
megatheriine, in which the posterolateral opening of the mandibular canal
lies on the lateral side of the dentary as m the Santacrucian Planopinae and
Nothrotheriinae (see Scort 1903-1904; De [uens 1994).

In Pliomesatherium lefongi the alveolus of m4 is placed anterior o the
anterior margin of the ascending ramus, although not to the degree observed
in “Plesiomegatherivm’™ halmyronomum, Megathericulus patagonicus and
Eomegatherium andinum (the last two preserve only the alveolus) in which
[ the m4 is quite anterior with respect to the anterior margin of the ascending

ramus, with the result that it is visible in entirety in lateral view. In Plesio-
megatherium  hansmeyeri (MACN  Pyv-2893), Megatheriops  rectidens
[ (MACN Py-2818), Prramiodontherium bergi (MLP 2-66) and FKremothe-
| vium eomigrans (DE Tins & CarTeLrLe 1999, fig, 4.b) the md is more
" posteriorly positioned and only the anterior half of the m4 is visible laterally.
In several specimens of Megatherium americamen, the m4 is positioned still
more posteriorly, and consequently 1t 1s not visible in lateral view.
In Pliomegatherium leforgi (MACN Pv-13213} the posierior margin
of the mandibular symphysis is level with the middle of the m1 (Fig, 3.1},
while in Fomesatherium nanm (KracLigvicd 1930, fig. 5.a), Eo andinu,
Megathericulus patagonices and “Plesiomegatherium” halmyvonomaon (DE
Iuins et al, 2004, fig, 11.¢, 11.d), it is in front of the anterior surface of the
ml. In Pyrgmiodentherium bergi, this margin is a little behind or posterior
to the middle of m1; in Pyramiodontherivm brevirosirum and Megatherium
| altipdanicion, it is level with the septum between ml-m2: and in Mepa-
therium americanum it is generally more posterior,

_
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The specimen MACN Pv-3269 (Fig. 3.3, 3.4), originally referred to
Pliomesatherivm pavanensis (Kracrievic, 1930), is represented by a
fragment right dentary that preserves only m1 and m2. The dental series
measures 145 mm in total length, and at the contact m1-m2 the ramus is
105 mm high. The ml is subtrapezoidal in cross-section and the m2 is a little
more aquared in outline. The anterior lower contour of the mandible (Fig.
3.4) 15 similar to that of the type specimen of Pliomegatherium lelongi and
Evemotherium laurillardi. As in MACN Pv-13213, in MACN Pv-5269 the
alveolus of the m4 is placed anterior to the anterior margin of the ascending
ramus. The posterior margin of the mandibular symphysis of MACN
Py-32690 (Fig. 3.3) is placed in a similar position to that of MACN
Pv-13213.

4. Discussion

Knowledge of the morphology and individual variation in the Megatheriinae
is based mainly on the remains of two Pleistocene Megatheriinae, Mega-
therium  americanum  and  Fremotherivm  lawrillordi (CARTELLE  [992,
CarTeLLE & De TuLus 1995; De TuLus 1996; DE [ULiss & CaRTELLE 1999,
Puios & Saras 2004) The range of variation of the Qualernary species
would be expeeted o have also been present in many Tertiary species, but
the number of specimens for comparison is substantially lower and the
incompleteness of the available material hampers a comprehensive analysis,
Assuming the hypothesis that the intraspecific variability could have been
similar in CQuaternary and Tertiary Megatheriinae, the morphological
differences observed in the type specimens of Pliomegatherivm lelongi
MACN Pv-13213 and Pliomegatherium paranensis MACN Pyv-5269 do not
justify the specific separation of these species, as suggested by DE lurns
(1996), Consequently, here it is proposed that PY. felongi and P paranensis
are conspecific, with Pl pargnensis being a synomym of PUL felongi,
Concerning the relationships between Pliomegatherium lelongi and other
Megatheriinae, the shape of the mandible in lateral view is very similar to
that observed in Evemotheriun fawrilfardi; however, itis difficult to establish
the relationships between these two taxa given our present stale of know-
ledge, and the Tact that they come from sediments of very different age,
late Miocene (Pliomegatherium lelongi) and Pleistocene (Evemotherivm
lanriliardi). On the other hand, the characters (e g., location of the posterior
margin of the mandibular symphysis, and of the posterolateral opening of the
mandibular canal) found in the mandibular remains referred to Pliomega-
therium felongi suggest an intermediate evolutionary grade between the
oldest megatheriines {Megathericulus patagonicus and Eomegatherivm
andinun KRaGUIEVICH, 1930) from the middle Miocene of Patagonia, and
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the more recent taxa (Pywamiodontherium, Megatherium, and Ereno-
theritm ).

In addition to the reported mandibular remains, a left astragalus (MLP
99-X1-1-1) from the “Conglomerado osifero”™ may belong to Pliomegathe-
rivm lelongi, It is similar in size to those of Eomesatherium namm and Eo.
cabreral KrRaGLiEvicH, 1930, but with features that suggest a more advanced
evolutionary grade than this last species. In Pliomegatherinm lelongi (MLP
99-X1-1-1), the ventral portion of the fibular facet has a circular contour
(Fig. 3.5), similar to that observed in Pyramindontherium bergi (BrRanboN
et al. 2004, fig, 2.c). Py scillatoyanei (DE Turns et al, 2004, fig, 7.a3, and in
some specimens of Megatherium americanum (see BRANDONL et al. 2004,
and the distance that separates the fibular facet from the ectal facet is
relatively larger than in Homegatherivm nanum (MACN Py-4992) Fo.
cabveral (MLP 2-206), and Megarhericulus paiagonicus (MACN A-11151,
MLP 91-TX-7-18, MLP 92-X1-15-2). In addition, the astragalus MLP
99-XI-1-1 has the plane of the navicular facet perpendicular to the plane
of the discoid facet, while in Megathericulus patagonicus, Fomegatherium
cabrerai and Fo. nanum the navicular facet is inclined slightly with respect
the discoid facet. As in Eomegatherium cabrevai and Eo. nanwm, the dorso-
medial partion of the navicular facet is ventral, with the plane of the discoid
facet intersecting approximately at the centre of the circular depression of
the navicular facet (Fig. 3.6). In Megathericuluy patagonicus, one-half
lies dorsal Lo the plane of the discoid facet. In contrast. the dorsal part of the
navicular fucet lies at nearly the same level as the plane of the discoid facet
in Megatherium americamnm.

Finally, study of different unassociated materials found in the “Conglo-
merado ositere™ of the Muwsaingd Formation sugeests that the number of valid
species of megatheriines may be lower than previously proposed. However,
the establishment of synonymies. as well as the generic and specific
assignment of the specimens is not easy, mainly because of the peculiarities
of the taphonomy context of this unit.
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