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Abstract: We describe new remains of Urumaquia robusta CARLINI, BRANDONI 8,: S./~NCHEZ, 2006, which signifi- 

cantly improve the knowledge of the species and allow a more precise discussion about the relationships with the rest 

of the South American Megatheriinae. The new remains (ulna, phalanx, femora, patella, tibia, astragalus, navicular, 

metatarsals IV-V) described here suggest close affinities of this taxon with the species of Pyramiodontherium and 

with Megatheriops rectidens, based on morphological similarities of the ulna (length, gracility), femur (general 

morphology, shape of the medial margin), and astragalus (angle between the discoidal and odontoid facets). In fact, 

the shape of femoral medial margin is a shared derived character among Ururnaquia, Pyrarniodontherium and 

Megatheriops. However, and despite the increasing information concerning Tertiary species, their phylogenetic re- 

lationships are only partially understood. 

Keywords: Megatheriinae ° Urumaquia robusta ° Urumaco Formation ° Venezuela ° postcranial bones 

Kurzfassung: Neue Funde von Urumaquia robusta CARLINI, BRANDONI & SANCHEZ, 2006 werden vorgestellt, die 

erheblich zum Verst~indnis der Art  beitragen und eine prgzisere Diskussion der Verwandtschaftsverh~iltnisse zu an- 

deren Vertretern der siidamerikanischen Megatheriinae erlauben. Das hierin beschriebene neue Material (Ulna, 

Phalange, Femura, Patella, Tibia, Astragalus, Navikulare, Metatarsalia IV-V) deutet auf nahere Verwandtschaft zu 

den Taxa Pyramiodontherium und Megatheriops rectidens hin. Dies wird untersttitzt durch morphologische Ahn- 

lichkeit der Ulna (L~inge, Grazilitat), des Femurs (generelle Morphologie, Form des medialen Randes) und des As- 

tragalus (Winkel zwischen der Diskoidal- und Odontoidfacette). Tats~ichlich handelt es sich bei der Auspr~igung des 

medialen Femurrandes um eine Synapomorphie yon Urumaquia, Pyramiodontherium und Megatheriops. Aller- 

dings sind die phylogenetischen Verwandtschaftsverh~iltnisse, trotz Zunahme von Informationen tiber terti~ire Taxa, 

bisher nur teilweise verstanden. 

Schli isselw6rter:  Megatheriinae • Urumaquia robusta • Urumaco Formation ° Venezuela ° Postcranialelemente 

In t roduct ion 

For  several  years ,  Ter t ia ry  xenar thrans  f rom Venezuela  

were k n o w n  th rough  a few formal ly  desc r ibed  species,  

par t i cu la r ly  Urumacotherium garciai BOCQUENTIN- 

VILLANUEVA, 1984, f rom the Urumaco  Forma t ion  (Late  

Miocene)  (see BOCQUENTIN-VILLANUEVA 1984) and  

Asterostemma venezolensis SIMPSON, 1947, f rom the  

Santa  Ines  F o r m a t i o n  (Midd le?  Miocene)  (see SIMPSON 

1947). Recen t  pape r s  men t ioned  inde te rmina te  Mega-  

ther io idea  f rom M i d d l e  M i o c e n e  sed iments  of  the  Cas-  

t i l lo  F o r m a t i o n  (SANCHEZ-VILLAGRA et al. 2004)  and  
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new Mylodontidae f rom the Urumaco and Codore for- 

mations (Late Miocene - Pliocene), Estado Falc6n 

(LINARES 2004). More recently, we reported part  of the 

large diversity of  tardigrades we are identifying in three 

successive Tertiary formations, the Socorro, Urumaco 

and Codore formations, cropping out in the Estado Fal- 

c6n, which encompass a temporal  lapse from the Mid- 

dle Miocene to the Pliocene (CARLINI et al. 2005, 2006a, 

b). Among them, we described the first Megatheriinae 

from the Tertiary of  Venezuela (CARLINI et al. 2006a), 

represented by two new genera and species f rom the 

Late Miocene - Pliocene. For the Urumaco Formation 

(Late Miocene) we described Urumaquia robusta CAR- 

LINI, BRANDONI 8z SANCHEZ, 2006, based on few but 

significant remains (see CARLINI et al. 2006 a) that have 

been collected in the Urumaco outcrops in the 1970's by 

a collaborative fieldwork between Venezuelan col- 

leagues and Harvard University (USA). 

Brief overviews of the megatheriine remains of the 

upper Tertiary of  South America  and their geographic 

and temporal distribution (CARLINI et al. 2002, 2006a) 

show that the Tertiary findings were not frequent at low 

latitudes. More precisely, the new taxa we described in 

2006 did not only extend the knowledge of megatheri- 

ine diversity in South America,  but also led us to specu- 

late about the moment  of  differentiation of Mega- 

theriurn CUVIER, 1796, and Eremotherium SPILLMANN, 

1948, both genera with m a x i m u m  diversity in the Pleis- 

tocene. Urumaquia robusta is similar in size, and even 

larger, than the Upper Miocene-Pliocene Argentinean 

species of the genera Pyramiodontherium ROVERETO, 

1914, and Megatheriops C. AMEGHINO & KRAGLIE- 

VICH, 1921. Some features present in the few materials 

known so far (location of the navicular facet with re- 

spect to the plane of  the discoidal facet, and relationship 

between the ventral portion of the fibular facet and the 

ectal facet of the astragalus), suggested the possibility 

that U. robusta represents a taxon with an anatomy more 

derived than that of  taxa found in the Middle Miocene 

of Argentina. The taxa recorded in the Middle Miocene 

of La Venta, Colombia, most probably were the smallest 

and most gracile Megatheri inae at the time (see 

HIRSCHFELD 1985; CARLINI et al. 2006a), being more 

plesiomorphic than those of Venezuela. Fortunately, in 

fieldwork carried out during 2005 and 2006, we found 

more material that can undoubtedly be assigned to Uru- 

maquia robusta (that could not be included in the origi- 

nal study). In fact, among the new remains, we found 

homologous specimens to those of  the type specimen 

(distal tibia and astragalus), which significantly improve 

the knowledge of the species and allow a discussion of 

the affinities of  the Venezuelan species with the rest of 

the South American Megatheriinae. 

Abbreviations used in the text: AMU-CURS, Colecci6n de 

Paleontologfa de Vertebrados de la Alcald/a de Urumaco, Es- 

tado Falc6n, Venezuela; FMNH, Field Museum of Natural 

History, Chicago, USA; MACN, Colecci6n de Paleontologfa 

de Vertebrados del Museo Argentino de Ciencias Naturales, 

"Bernardino Rivadavia", Buenos Aires, Argentina; MCN, 

Museo de Ciencias, Caracas, Venezuela; MLP, Colecci6n de 

Paleontologfa de Vertebrados del Museo de Ciencias Natu- 

rales de La Plata, La Plata, Argentina; SALMA, South Ame- 

rican Land Mammal Age. 

Systematic paleontology 

Xenarthra COPE, 1889 

Phyllophaga OWEN, 1842 

Megatherioidea GRAY, 1821 

Megatheriidae GRAY, 1821 

Megatheriinae GRAY, 1821 

Urumaquia robusta CARLINI, BRANDONI & 

SANCHEZ, 2006  

Figs. 1-2 

Newly referred material: AMU-CURS 169: right phalanx 

1+2 DIII  (manus), complete left and poorly preserved right fe- 

mora, right patella, almost complete left tibia, left astragalus, 

left and right navicular, right metatarsal IV, left metatarsal V; 

AMU-CURS 176: medial half of the right tibial proximal epi- 

physis, and complete but crushed right femur; AMU-CURS 

179: almost complete left ulna. 

Distribution: Urumaco, Estado Falc6n, Venezuela; Urumaco 

Formation, Late Miocene (MINISTERIO DE ENERG1A Y MINAS 
1997; AGUILERA 2004). 

Revised diagnosis: A middle- to large-sized Megathe- 

riinae, larger than Anisodontherium halmyronomum 

(CABRERA, 1928), Megathericulus AMEGHINO, 1904, 

Eomegatherium KRAGLIEVICH, 1926, Pliomegatherium 

KRAGLIEVICH, 1930, Promegatherium AMEGHINO, 

1883, and Eremotherium sefvei DE IULIIS & SAINT-AN- 

DRIP, 1997; comparable to Pyramiodontherium and 

some species of Megatherium (M. medinae PHILLIPPI, 

1893; M. lundi GERVAIS & AMEGHINO, 1880; M. ta- 

rijense GERVAIS & AMEGHINO, 1880; and M. urbinai 

PUJOS t~ SALAS, 2004), smaller than Megatherium ame- 

ricanum CUVIER, 1796 and Megatherium gallardoi 

AMEGHINO & KRAGLIEVICH, 1921; Eremotherium lau- 

rillardi (LUND, 1842) and Eremotherium eomigrans DE 

IULIIS t~z CARTELLE, 1999. Ulna gracile and slender, 

much longer than those of other megatheriines (e.g. in 

Megatheriops, Megatherium and Eremotherium). Fe- 

mur similar to that of  Pyramiodontherium, with a slight 

torsion of the diaphysis of about 22°; the trochanter rna- 

Fig. 1. Urumaquia robusta (AMU-CURS 179). A-C: Left 
ulna. Urumaquia robusta (AMU CURS 169). D: Right di- 
git III phalanx 1+2 (marius). E-J:  Left femur. K-L: Right 
patella. M-Q: Left tibia. - A, lateral view; B, anterior 
view; C, proximal view; D, distal, medial, lateral, and 
proximal views; E, anterior view; F, posterior view; G, 
medial view; H, lateral view; I, proximal view; J, distal 
view; K, femoral view; L, anterior view; M, anterior view; 
N, distal view; O, posterior view; P, medial view; Q, late- 
ral view. - Scale bar = 100 mm. 
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jor proportionally less developed than in Pyramiodon- 

therium, and with the medial margin of the diaphysis 

concave. Tibia distally very thick, and with shallow 

grooves for the foot extensor tendons (shallower than in 

Megatherium and Eremotherium). The angle between 

the odontoid and discoid facets in the astragalus is ap- 

proximately 100 ° (90 ° in Pyramiodontherium bergi and 

P. scillatoyanei, between 10W and 120 ° in Megatherium 

and Eremotherium laurillardi). The astragalar depres- 

sion is deep and conical with a very sharp apex. Nearly 

one half  of  the navicular facet is dorsal with respect to 

the plane of the discoid facet, whereas in Pyramiodon- 

therium spp., E. laurillardi and Megatherium urbinai, 

only one third is dorsal to this plane. Humerus  with a 

prominent deltopectoral crest, as in Megathericulus, 

Pyramiodontherium and Megatheriops, (virtually ab- 

sent in Megatherium and Eremotherium). Metatarsal III  

with two subcircular areas forming the ectocuneiform 

facet. Distal surface to digit I II  slightly convex dorso- 

ventrally, entirely articular and inclined along a dorsola- 

teral to ventromedial axis. 

Description 

Ulna: The ulna (AMU-CURS 179) (600 m m  lenght) is 

very gracile and proportionally much longer than those 

of any other megatheriine (e.g. in Megatheriops, 

Megatherium and Eremotherium); it is straight, thin- 

ning toward the distal end and thickening proximally 

(being always gracile) toward a massive but short ole- 

cranon process (Figs. 1A-C). Unlike most megatheri- 

ines, and similar to F M N H  P14511, the distal epiphysis 

is not widened, whereas the diaphysis continues narrow- 

ing up to the distal end. As in other megatheriines,  it has 

a proximal  facet for the humerus divided into two areas 

(one for the condyle and another for the trochlea), that 

form an angle of  about 230 ° , and another proximal  facet 

for the radius. 

Digit III P 1+2 (manus): Digit III  is the strongest ante- 

rior clawed digit in Megatheriinae. It is composed of a 

single proximal bone (fused phalanxes 1+2?, as has been 

proposed for the other megatheriines) (Fig. 1D), and a 

strong ungual phalanx that is claw-shaped. The proxi- 

mal surface of the phalanx 1+2 seems to be more elon- 

gate than in other megatheriines (e.g., Megatherium), 

and bears a wide facet for metacarpal  III.  This facet is 

canal-shaped and elongated along the dorsolateral-ven- 

tromedial axis. A small, transverse, non-articular dis- 

tinct ridge-like bone subdivides it into two areas, the up- 

per one is concave and oval in section (in Megatherium 

and Eremotherium the ridge-like non articular bone is 

more developed). The distal surface bears an asymmet- 

ric trochlea and an incomplete vertical non-articular 

bony area between the semicircular condyles. The pha- 

lanx is slightly oriented medially and, consequently, the 

ungual phalanx is deviated ventromedially. 

Femur :  The femur of Urumaquia robusta (AMU- 

CURS 169) is morphologically similar to that of  the 

species of Pyramiodontherium (Figs. 1E-J). Its total 

length is 500 m m  and the min imum transverse diameter 

at the middle of  the diaphysis is 155 mm (see Tab. 1); it 

is transversally expanded both in the proximal and dis- 

tal portions. The torsion of the diaphysis is clearly less 

(approx. 22 °) than in the other species of Megatheriinae 

(e,g. Megatherium americanum, Pyramiodontherium 

bergi) (Figs. 1G-H).  In P. bergi this torsion is approxi- 

mately 40 ° between the proximal and distal epiphysial 

axes; in M. americanum it varies between 31 ° and 57°; 

in Eremotherium laurillardi between 10 ° and 41 ° (DE 

IULIIS 1996; DE ]ULIIS et al. 2004). The articular surface 

of the femoral head is clearly defined proximally by a 

distinctive neck, as in P. scillatoyanei (MLP 68-III-14- 

1), and not as in P. brevirostrum (MLP 31-XI-12-25). 

The trochanter major is proportionally less developed 

than those of the Pyramiodontherium spp., where it is 

more outward extended. As in the species of Pyramio- 

dontherium, Megatherium americanum and M. sundti 

PHILIPPI, 1893 (DE IULIIS 2006: fig. 2C), the medial 

margin of the diaphysis is concave in Urumaquia ro- 

busta (Figs. IE -F ) ,  whereas in Eremotherium lauril- 

lardi, Eremotherium sefvei (DE IULIlS & SAINT ANDRI~ 

1997: figs. 4 and 5, respectively), Eremotherium eomi- 

grans (DE IULIIS & CARTELLE 1999: fig. 5a), and 

Megatherium medinae (CASAMIQUELA & SEPI~ILVEDA 

1974: fig. 6) both the lateral and medial margins are 

subparallel. In Urumaquia robusta, and as in most 

megatheriines, the patellar facet is separated from the 

internal condyle and continuous with the external con- 

dyle, forming a single articular surface (Figs. 1E, J), 

whereas in Megathericulus patagonicus AMEGHINO, 

1904 (MLP 92-XI-15-2), and Megathericulus primae- 

vus CABRERA, 1939 (MLP 39-VI-24-1), it is connected 

with both condyles. In U. robusta the patellar facet is 

more developed than in Pyramiodontherium bergi, and 

contrary to Megatherium americanum, it is widely con- 

tinuous with the lateral condyle. However, the limits of  

the patellar facet are indicated by a slight difference in 

the level with the end of the condylar area (Fig. 1J). The 

ectepicondyle is massive, although not as much as in 

Pyramiodontherium brevirostrum. 

Patella: Associated with the remains AMU-CURS 169 

there is an almost complete right patella, which has the 

medial third of the articular surface partially eroded 

(Figs. 1K-L). It is subtriangular, with the apex toward 

the tibia and a wide proximal base. The external surface 

is rugose, and the femoral  facet is almost flat and asym- 

metrical, displaced laterally. It is similar to that of some 

specimens of E. laurillardi, although there seems to be 

a large variability in shape and size in the patellae of the 

latter species. 

Tibia: Two remains of  tibiae of two different speci- 

mens are known besides the type specimen (MCN 91- 

72v); one ( A M U - C U R S  169) is almost complete, but 

lacks the external portion of the proximal epiphysis 

(Figs. 1M-Q),  the other one is represented only by the 
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Fig. 2. Urumaquia robusta (AMU-CURS 169). A-C: Left astragalus. D-F: Right navicular. G-I: Right metatarsal IV. J -  
L: Left metatarsal V. - A, dorsolateral view; B, anterior view; C, dorsomedial view; D, proximal view; E, lateral view; F, 
distal view; G, medial view; H, lateral view; I, distal view; J, medial view; K, dorsal view; L, distal view. - Abbreviations: 
ad, astragalar depresion; aef, astragalar ectal facet; af, astragalar facet; cub: cuboid facet; dr: discoid facet; diM p l ,  
digit IV phalanx 1 ; dV n, digit V, nodular facet; ect, ectocuneiform facet; if: fibular facet; mec, meso-entocuneiform 
complex facet; mt III, metatarsal Ill facet; mt IV, metatarsal IV facet; mt V, metatarsal V facet; nav: navicular facet; of: 
odontoid facet; op: odontoid process; ot: odontoid tuberosity; s, sesamoid facet. - Scale bar = 100 mm. 
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Tab. 1. Femur measurements  in mm. * from DE lULIIS (1996). 

Taxon Specimen Length Proximal Distal Diaphysis medial 

(L) width width width 

Pyramiodontherium scillatoyanei MLP 68-III-14-1 473 263 257 155 

Pyramiodontherium bergi MLP 2-66 515 305 280 190 

Pyramiodontherium brevirostrum MLP 31-XI-12-25 580 300 285 180 

Pyramiodontherium sp. MLP 31-XI-12-26 482 230 245 166 

Pyramiodontherium sp. MACN Pv-2817 597 360 350 210 

Megatherium Sta. Rosa (Tastil) 565 310 320 250 

Megatherium lundi (Museo de Salto) 570 325 310 200 

Megatherium lundi MLP 2-30 575 299 312 211 

Megatherium lundi MLP 2-31 605 328 344 220 

Megatherium tarijense * FMNH P 14216 528 273 266 200 

Megatherium americanum * MLP 2-207 735 431 403 260 

Megatherium americanum * MLP 2-29 759 459 473 311 

Megatherium americanum * MLP sala9 712 392 409 270 

Megatherium americanum * MLP 44-XII-28-1 660 390 390 285 

Megatherium americanum CC 1008 620 350 330 220 

Urumaquia robusm AMU-CURS 169 500 230 250 160 

Urumaquia robusta AMU-CURS 176 475 225 248 140 

partial proximal portion (AMU-CURS 176). The tibia 

of Urumaquia robusta is long, as in other Tertiary 

megatheriines, with a minimum total length of 

440 mm and a minimum transverse width of the diaph- 

ysis of 65 mm (AMU-CURS 169); the relationship 

tibia length/femur length is similar to that of P. brevi- 

rostrum, and lower than in P. bergi and P. scillatoya- 

nei (see Tab. 2). The proximal articular surface has a 

markedly concave internal condylar facet, which is 

oval in shape; the longitudinal axis is oblique, forming 

an angle of approximately 45 ° with the transverse axis. 

The cnemial crest of U. robusta (Fig. 1M) is not as 

marked as in P. bergi, but the middle section of the dia- 

physis is subtriangular as in this latter species; in con- 

trast, the tibia is oval in section in several specimens of 

Megatherium amer icanum and Pyramiodontherium 

scillatoyanei (MLP 68-III-14-1). As in the type speci- 

men, the distal epiphysis is thick, without the strong 

differences in diameter between the epiphysis and the 

distal diaphysis observed in most other megatheriines. 

The two shallow tendinous grooves for the digital flex- 

ors, limited by three crests, are well distinguishable 

(Figs. 10-P).  The astragalar facet of the tibia (Fig. IN) 

has a wide facet for the odontoid process, as in P. bre- 

virostrum (MLP 31-XI-12-25) and P. scillatoyanei 

(MLP 68-III-14-1) (similar to most Quaternary taxa), 

and is relatively wider than that of P. bergi (MLP 2- 

66). The discoid facet is similar in development to spe- 

cies of Pyramiodontherium. The angle between both 

facets is approximately 106 °, while it is 135 ° in Mega- 

thericulus patagonicus (MLP 91-IX-7-18, MLP 92-XI- 

15-2), 114 ° in P. brevirostrum and 87 ° in P. bergi. 

Astragalus: The astragalus has the typical shape for 

Megatheriinae (see BRANDONI et al. 2004). It is mas- 

sive, with a well-developed central odontoid process in 

dorsomedial view (Figs. 2A-C)  and a navicular facet in 

anterior view (Fig. 2B). As in other megatheriines, the 

fibular facet is divided into two main areas (Fig. 2A), an 

anteroposteriorly elongated dorsal portion (that joins the 

discoid facet dorsally) and a ventral facet with a rounded 

surface slightly extended ventrally. A similar general 

shape can be observed in Pyramiodontherium bergi 

(MLP 2-66) and in P. scillatoyanei (MLP 68-III-14-1), 

but in P. scillatoyanei, and also in Eomegatherium na- 

num (BURMEISTER 1891) (MACN Pv-4992), the ventral 

portion of the fibular facet is rather circular and more 

oval, with the long axis perpendicular to the discoid 

facet with a reduced dorsal portion (see BRANDONI et al. 

2004). In the oldest well-known Megatheriinae, Mega- 

thericulus patagonicus, the ventral part of the fibular 

facet reaches the ectal facet. 

In Urumaquia robusta (AMU-CURS 169) the 

complete odontoid process with the odontoid facet is 
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Tab. 2. Tibia measurements in mm. * from DE IULllS (1996). 

Taxon Specimen Length Proximal 

(L) width 

Megathericulus patagonicus MLP 91-IX-7-18 270 120 aprox 

Pyramiodontherium bergi MLP 2-66 L 514 230 

Pyramiodontherium bergi MLP 2-66 R 220 

Pyramiodontherium brevirostrum MLP 31-XI-25 500 210 

Pyramiodontherium scillatoyanei MLP 68-III-14-1 472 215 

Pyramiodontherium MLP 31-XI-12-26 L 425 195 

Pyramiodontherium MLP 31-XI-12-26 R 435 180 

Megatherium lundi MLP 2-30 446 246 

Megatherium lundi MLP 2-31 445 235 

Megatherium lundi (Museo de Salto) 450 245 

Megatheriurn Sta Rosa (Tastil) 510 265 

Megatherium americanum * MLP 2-207 560 360 

Megatherium arnericanum * MLP 2-29 620 355 

Megatherium americanum * MLP 2-79 539 342 

Megatherium arnericanum * MLP sala9 568 330 

Megatherium americanum * MLP 44-XII-28-1 550 302 

Megatherium arnericanum * MACN Pv-10147 475 275 

Megatherium tarijense * FMNH P 14216 408 214 

Urumaquia rob usta MCN 91-72v (type) 

Urumaquia robusta AMU-CURS 169 440 

Distal 

width 

150 

222 

210 

170 

205 

150 

160 

222 

245 

235 

247 

305 

290 

290 

202 

167 

130 

Diaphysis Tibia L / 

medial width Femur L 

55 

87 0.99 

90 

0.86 

81 0.99 

0.88 

81 0.77 

97 0.73 

89 0.79 

97 0.9 

115 0.76 

141 0.81 

123 

100 0.79 

120 0.83 

112 

85 0.77 

69 0.88 

preserved. The angle between the odontoid and discoid 

facets is approximately 100 ° (Fig. 2B), as in the type 

specimen. The facet for the navicular, on the anterior- 

most part of the astragalus, has its major axis oriented 

dorsolaterally to ventromedially. The concave dorsola- 

teral portion of the navicular facet, termed the astra- 

galar depression (see Fig. 2B), is more circular in sec- 

tion than that of P. bergi (see BRANDONI et al. 2004). 

The astragalar depression is deep as in P. bergi, P. scil- 

latoyanei, and Eomegatherium nahum, but conical with 

a very sharp, pointed apex. In U. robusta about one-half 

of the navicular facet is positioned dorsally with respect 

to the plane of the discoid facet, similar to Megatheri- 

culus patagonicus. In Pyramiodontherium spp., Eremo- 

therium laurillardi, and Megatherium urbinai, only 

one-third is dorsally located. In contrast, in M. america- 

num the top of the dorsomedial part of the navicular 

facet is at the same level with the discoid facet plane. 

There are two facets for articulation with the calca- 

neum, the reduced sustentacular facet and the large and 

concave ectal facet, separated by a deep and wide non- 

articular bony canal, the sulcus tali. 

N a v i c u l a r :  The navicular (Figs. 2D-F)  is oval to sub- 

rectangular in shape (distal view) and antero-posteriorly 

compressed, with the main axis oriented dorsolaterally 

to ventromediaUy (DE IULIIS 1996; BRANDONI et al. 

2004). The astragalar facet (Fig. 2D) is located on the 

proximal surface, and can be differentiated into dorso- 

lateral and ventromedial halves. The dorsolateral half is 

more or less subcircular in the outer section, but is ec- 

centrically conic resulting in a subtriangular shape; in- 

stead in P. bergi and M. americanum it is subcircular 

and forms a prominent condylar projection that fits into 

the circular depression of the astragalus. This projection 

is well developed, but not as in M. americanum. The 

ventromedial half is semilunar, concave along its main 

axes and articulates with the condylar portion of  the as- 

tragalus. As in P. bergi and M. americanum, both halves 

are similar in size; in M. altiplanicum from the Pliocene 

of Bolivia, the medial part of  the facet is larger than the 

lateral part (SAINT-ANDRI~ & DE IULIIS 2001). 

A cuboid facet lies on the ventrolateral portion of 

the navicular (Fig. 2E). It is elongate along the dorsola- 

teral-ventromedial axis. In Urumaquia robusta and 

Megatherium americanum the cuboid facet is located in 
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a single plane. In P. bergi, this facet has two different 

portions, one dorsolateral and another ventral (see 

BRANDONI et al. 2004). 

On the distal surface, the navicular is convex along 

its main axes (Fig. 2E). As in M. arnericanum, there are 

two articular facets (Fig. 2F), ventrally the ectocunei- 

form facet and dorsomedially the meso-entocuneiforms 

facet; in P. bergi there are instead three, because the 

ventral facet is divided in two (see BRANDONI et al. 

2004). 

M e t a t a r s a l  IV: Metatarsal IV (Figs. 2 G - I )  is long and 

not as compressed as metatarsal  I I I  (see CARLINI et al. 

2006a). The diaphysis is laterally oriented triangular in 

section, whereas in M. americanum the section is sub- 

tr iangular to oval. Proximally, two articular facets are 

preserved, an anteromedial facet for Mt I I I  (Fig. 2G) 

and a lateral facet for Mt V (Fig. 2H), The facet for the 

cuboid is not preserved, because the bone is broken. The 

facet for Mt I I I  is oval, dorsoventrally extended, and 

slightly concave in both directions. The facet for Mt V is 

located on the external side of  the proximal  epiphysis. 

This  facet is subcircular and flat. The  distal epiphysis is 

triangular, with a laterodorsal apex and a tripod-like 

base (Fig. 21). The facet for the proximal  phalanx of 

digit IV is crested, as that for metatarsal  III ,  but less 

acute in section, and narrowing ventrally. Ventromedi- 

ally there is a small and convex subcircular facet for a 

sesamoid. 

M e t a t a r s a l  V: Metatarsal V (Figs. 2J-L)  is slightly 

longer than metatarsal  IV, but depressed dorsoplantarly, 

with the lateral margin expanded and dorsoventrally 

compressed (especially the proximal  two-thirds). The 

distal portion is almost isodiametric. The medial  side 

has two continuous articular facets that are inclined dor- 

somedially. The anteriormost facet for Mt IV is subtri- 

angular, with a ventroposterior apex, relatively flat, and 

not continuous posteriorly with the cuboid facet (Figs. 

J -K) .  The  cuboid facet is slightly concave and squared. 

The posterior end of metatarsal V is not prominent  and 

point-shaped, as in P. bergi. The distal surface (Fig. 2L) 

has a very small oval and convex, elongated facet along 

the dorsolateral-ventromedial axis for a nodular vestig- 

ial phalanx, the latter smaller than that of  P. bergi. 

Discussion 

The most  ancient records of  the subfamily Megatherii- 

nae are as old as the Middle Miocene of Patagonia (Ar- 

gentina), and include the genera of  the "Friasian" lapse 

(sensu lato), represented in South Amer ica  by three suc- 

cessive faunas, the Colloncuran, Laventan and Mayoan 

faunas. HIRSCHFELD (1985) reported megatheri ine re- 

mains f rom the Laventan S A L M A  of Colombia.  Hence, 

for the Miocene, the fossil record suggests that the 

Megatheri inae were distributed at least in north-western 

South Amer ica  and western Patagonia. The megatheri- 

ines of  La Venta (Colombia) have not been fully studied 

yet; however, in view of the few published data, there 

are two taxa related to Megathericulus (cf. M. patagon- 

icus) and Eomegatherium (cf. Eo. andinum KRAGLIEV- 

ICH, 1930, Eo. cabrerai), both also recorded in the May- 

oan of Patagonia (KRAGLIEVICH 1930; SCILLATO-YANI~ 

et al. 1993; BRANDONI & CARLINI 2004). Thus, Mega- 

theriinae were probably distributed homogeneously 

along the west of the continent (CARLINI et al. 2006a) in 

the Middle Miocene in South America, although a wider 

distribution encompassing the whole of  South America 

cannot be discarded. Concerning the geographic rela- 

tionship between Patagonia and La Venta, CANDELA & 

MORRONE (2003: 373) stated: "M~is alN de estas incer- 

tidumbres, las similitudes faunfsticas entre La Venta y 

las mencionadas faunas f6siles de Argentina, expresa- 

das aquf en el trazo I, indican que elias serfan las des- 

cendientes de una biota ancestral ampliamente distribu- 

ida en el pasado" ("These uncertainties aside, the fau- 

nistic similarities between La Venta and the faunas from 

Argentina mentioned above, expressed here in the ' trazo 

1', indicate that they would be descendants from an an- 

cestral biota of  wide distribution in the past"). In this 

sense, most Tertiary Megatheriinae are distributed along 

the "trazo generalizado 1" of CANDELA & MORRONE 

(2003: fig. 7). 

The information about the Megatheriinae recorded 

in northern South America  is very scarce. Recently, 

CARLINI et al. (2006a) described two new Megatherii- 

nae from the Late Miocene-Pliocene of Venezuela. The 

new remains of Urumaquia robusta here described sug- 

gest closer affinities of this taxon with the species of  

Pyramiodontherium and Megatheriops rectidens 

(ROVERETO 1914), based on morphological similarities 

of the ulna (length, gracility), femur (general morphol- 

ogy, shape of the medial margin), and astragalus (angle 

between the discoidal and odontoid facets). In fact, the 

shape of femoral medial  margin is a shared derived 

character among Urumaquia, Pyramiodontherium and 

Megatheriops. However, and despite the increasing in- 

formation concerning Tertiary species, the phylogenetic 

relationships among them are only partially understood 

(BRANDONI 2006; PuJOS 2006), mainly because of the 

absence of enough data for the analysis (BRANDONI 

2006). 

Hence, it is very likely that the history of Mega- 

theriinae in northern South America began with some 

taxon closely related to the primitive Patagonian mega- 

theriines (Megathericulus, Eornegatherium), which then 

further diverged into a group (Urumaquia) related to the 

clade Pyramiodontherium-Megatheriops (see BRAN- 

DONI 2006; PUJOS 2006), and finally gave rise to the 

phyletic series proposed by CARLIM et al. (2006a) (i.e. 

Proeremotherium-Eremotherium). These authors con- 

sidered Proeremotherium eljebe CARLINI, BRANDONI 
SANCHEZ, 2006, as the taxon basal to Eremotherium, the 

latter representing the mainly Pleistocene megatheriine 

widely distributed in southern North America, Central 
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America, and lowlands of northern and eastern South 

America. It might be possible that, as in Glyptodontinae 

(see CARLIN1 et al. this volume), Megatheriinae (Proere- 

motherium sp.?) migrated to North America after the 

Panama isthmus was definitively established in the Late 

Pliocene (ca. 2.7 Ma, see WOODBURNE et al. 2006), gave 

rise to Eremotherium there, and then this last genus re- 

entered South America  some time during the Pleis- 

tocene. I f  so, this is another case of xenarthran clado- 

genetic processes in North America after the Late 

Pliocene, that led to taxa that re-entered South America, 

as in the Pampatheridae (Holmesina SIMPSON, 1930; see 

SCILLATO-YAN£ et al. 2005) and Glyptodontinae (Glypt- 

otherium O S B O R N ,  1903; see CARLINI et al. 2008). 
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