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A SYSTEMATIC REASSESSMENT AND
PALEOGEOGRAPHIC REVIEW OF FOSSIL
XENARTHRA FROM PERU

Francois PUJOS Rodolfo SALAS

Abstract

Arevision of Peruvian Xenarthra and the discovery of new specimens have increased our
knowledge of the Order in this country. About thirty sites from three geographic regions,
Amazonian Forest, the Andes, and the coast have yielded Xenarthrain Peru. The only well known
Pre-Pleistocene Xenarthra Thalassocnugrom the Mio-Pliocene of the Pisco Formation.
Pleistocene Phyllophaga (Megatheriidae, Nothrotheriidae, Mylodontidae, and Megalonychidae)
and Cingulata (Pampatheriidae and Glyptodontidae) are rare in the Amazonian forest region,
abundant in the coastal region and are particularly frequent in the Andes (between 2 500 and
4 500 meters). Cingulata are not as diverse and are representetiolhasynacf. paulacoutoi
along the coast an@lyptodon clavipesn the Andes. The mylodonti@lossotheriunsp. is
recognized in the entire Peruvian coast and the scelid@helielodon chiliensis abundant in
both the Andes and northern coast region. Pleistocene nothrotheres are found only in the
Amazonian forest regiotNpthropus priscum Rio Acre). Megatheriidae are well diversified and
have an extended geographic range. The tropical ggeusotheriun(E. laurillardi) is present
on the northern coast and is possibly represented in Amazonia by a gigantic form. The temperate
genusMegatheriumis represented in Peru by a small-sized, quadrupedal, and browser of the
Andean linage of the subgenMs (Pseudomegatheriupywhich includesvl. (P.) tarijense M.

(P.) elenensgM. (P.) urbinai, and new species from the northern Andes. Large species of sloths
such asMegatherium (Megatheriumy americanum Lestodonsp., andScelidotherium
leptocephalunthat are typical of the Argentinian Pampas are absent in Peru. A peculiar new
megalonychid was discovered in the north coast region (Cupisnique desert) and in the Andes near
Lake Titicaca at Casa del Diablo ca¥€ dating indicates that most of fossil mammals in Peru

are Lujanian in age. Along the coast and probably in Amazonia, Xenarthra are found in open
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localities, in contrast to the Andean region in which most specimens are preserved in caves. In
Peru, and all over South America, large Xenarthra did not survive beyond the beginning of the
Holocene.

Key words: Xenarthra, Peru, Cenozoic, Quaternary, Systematic revision, Paleogeography.

REEVALUATION SYSTEMATIQUE ET REVISION PALEOGEOGRAPHIQUE DES
XENARTHRES FOSSILES DU PEROU

Résumé

La révision des Xénarthres péruviens ainsi que la découverte de nouveaux spécimens
permet d’étendre la connaissance de cet ordre sur ce territoire. Une trentaine de sites de la forét
amazonienne, des Andes et de la Cote ontrévélé la présence de XénarthreseheREssocnuys
du mio-pliocene de la Formation Pisco, est le seul Xénarthre pré-pléistocene bien connu. Les
Phyllophaga (Megatheriidae, Nothrotheriidae, Mylodontidae et Megalonychidae) etles Cingulata
(Pampatheriidae et Glyptodontidae) pléistocénes sont rares dans la forét amazonienne, mais sont
abondants sur la cbte et extrémement fréquents dans les Andes (entre 2 500 et 4 500 métres
d’altitude). Les Cingulata sont faiblement diversifiés et représentés uniquement sur la céte par
Holmesinacf. paulacoutoiet dans les Andes pdslyptodon clavipes Le mylodontide
Glossotheriunsp. est reconnu sur I'ensemble de la céte péruvienne alors que le scelidotheriine
Scelidodon chiliensisst abondant dans les Andes ainsi que sur la cote nord. Les nothrotheridés
pléistocenes sont uniquement localisés en forét amazonidatiegpus priscude Rio Acre).

Les Megatheriidae sont géographiqguement particulierement bien représentés et diversifiés. Le
taxon tropicaEremotheriun(E. laurillardi) est présent sur la c6te nord et peut-étre également
par une forme de grande taille en Amazonie. Le genre teri@gatheriumest représenté au

Pérou par une lignée andine présentant des formes de petite taille, quadrupédes et plutét
brouteusesMegatherium(Pseudomegatherium Cette lignée regroupd. (P.) tarijense M.
(P.)elenensg\. (P.) urbinaiainsi qu'une espéece inédite du nord des Andes. Les taxons de grande
taille tels queMegatherium(Megatherium americanum Lestodonsp. et Scelidotherium
leptocephalumtypiques des vastes pampas d’Argentine, sont absents au Pérou. Un nouveau
mégalonychidé trés particulier vient d’étre découvert sur la céte nord (désert de Cupisnique) ainsi
gue dans les Andes a proximité du lac Titicaca (grotte de Casa del Diablo). Des dd@tions
traduisent que la majorité des mammiféeres fossiles découverts au Pérou sont d’age Lujanien. Sur
la cote et probablement également en Amazonie, les Xénarthres proviennent de localités a ciel
ouvert mais pas de grottes comme dans les Andes. Au Pérou comme dans I'ensemble de
I’Amérique du Sud, les grands Xénarthres se sont éteints au début de I'Holocéne.

Mots clés: Xénarthres, Pérou, Cénozoique, Quaternaire, révision systématique, paléogéographie.

REEVALUACION SISTEMATICA Y REVISION PALEOGEOGRAFICA
DE LOS XENARTROS DEL PERU

Resumen

Unarevision de los xenartros peruanos, asi como el descubrimiento de nuevos especimenes,
han incrementado nuestro conocimiento sobre el Orden en este pais. Cerca de treinta localidades
pertenecientes a tres regiones geogréficas (el bosque amazénico, los Andes y la costa) han
brindado restos de Xenartros en el PEhalassocnusiel Mio-Plioceno de la Formacion Pisco,
es el unico Xenartro pre-pleistocénico bien conocido. Los Phyllopaga (Megatheriidae,
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Nothrotheriidae, Mylodontidae y Megalonychidae) y Cingulata (Pampatheriidae y Glyptodontidae)
pleistocénicos son escasos en la regién amazodnica, abundantes en la costa y muy frecuentes en
los Andes (entre 2 500 y 4 500 metros de altitud). Los Cingulata no son tan diversos y estan
representados solo gdolmesinaf. paulacoutor lo largo de la costa nort&jyptodorclavipes

en los Andes. El milodontid&lossotheriunsp. es reportado en toda la costa peruana vy el
escelidoterin@celidodorchilensises abundante en los Andes y en la costa norte. Notrotéridos
pleistocénicos solo han sido hallados en la region amazdodar¢pus priscuge Rio Acre).

Por su parte, los Megatheriidae estan bien diversificados y ampliamente distribuidos
geograficamente. La forma tropidatemotherium(E. laurillardi) esté registrada en la costa

norte y posiblemente representada en la region amazénica por un espécimen gigantesco. El
génerdViegatheriunde climatemplado esta representado en el Pert por un linaje exclusivamente
andino presentando formas de tamafio pequefio, cuadrupedosy con tendencia a pastar perteneciente
al subgénerd®l. (Pseudomegatheriune incluye aM. (P.) tarijensis M. (P.) elenenseM. (P.)

urbinaiy una nueva especie de la zona norandina. Las grandes especies de perezddos como
(MegatheriumamericanumLestodorsp., yScelidotheriunteptocephalundescubiertos en las

Pampas Argentinas no han sido reportados en el Perd. Un nuevo megaloniquido muy peculiar fue
descubierto en la costa norte (desierto de Cupisnique) y enlos Andes, cerca al lago Titicaca (cueva
casa del diablo). Dataciones relizadas¢@nasi como la asociacién faunistica indican que la
mayoria de los mamiferos fésiles del Perl pertenecen al Lujanense. A lo largo de la costa y
probablemente en la Amazonia, los Xenarthra han sido descubiertos en localidades abiertas, en
contraste con laregion andina donde la mayor parte de los especimenes se conservaron en cuevas.
En el Perl y en toda Sudamérica los grandes Xenartros se extinguen al comienzo del Holoceno.

Palabras clavesXenarthra, Perd, Cenozoico, Cuaternario, revision sistematica, paleogeografia.

Tertiary and Quaternary fossil land mammals are particularly well-represented
in Argentina, Brazil, Bolivia, Colombia, and Ecuador. In contrast, our knowledge of
Peruvian fossil land mammals is far from satisfactory. The presence of fossil mammals
in Peru has been known for a century and several authors such as Gervais (1855),
Nordenskidld (1905; 1908), Lisson (1912), Spillmann (1949), Churcher (1959; 1962;
1965), Hoffstetter (1970; 1986), McNeishal.(1970), Cardich (1973), Marshaf al.

(1983; 1984), Frailey (1986), Muizon & McDonald (1995), Pujos (2000; 2001; 2002b),
Salaset al. (2003), Pujos & Salas (2002; 2004) and Pwgbsl. (2004), have all
contributed to our understanding of fossil mammals in Peru. Hoffstetter (1970; 1986)
and Marshalkt al. (1983; 1984) provided reviews of South American mammals.

Xenarthrans represent an original and significant group of the endemic South
American mammal fauna. This peculiar Order is represented by the Phyllophaga
(= Tardigrada, sloths), the Vermilingua (= anteaters), and the Cingulata (= armadillos,
glyptodonts, and pampatheres). They are present in South America since the Paleocene
and are endemic to the Americas, with two exceptions, in Antarctica (Vizcaino &
Scillato-Yané, 1995) and West Indies (MacPhee & lturralde-Vinent, 1994).

The aim of this work is to actualize the Xenarthran fauna of Peru. The material

presented includes a revision of the specimens previously cited and described by earlier
authors and to summarize new Xenarthran material recently discovered. About thirty
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Peruvian localities with fossil Xenarthran assemblages will be presented. Information
collected for each locality includes the geology, stratigraphy, taphonomy, and age. A
systematic study of all the specimens of known geographic origin and age from Peru is
provided for both the Phyllophaga.€. [Megatheriidae + Nothrotheriidae +
Megalonychidae + Mylodontidae]) and Cingulatae( [Pampatheriidae +
Glyptodontidae]). The distribution of members of each family in each of the three main
regions in the country, the coastal area, the Andes, and/or the Amazonian forest is
considered. Geographical range, diversity, intraspecific variations, and adaptations will
be also discussed. The chronology of South American Land Mammal Ages (SALMA)
corresponds to the one proposed by McKenna & Bell (1997).

INSTITUTIONAL ABBREVIATIONS

FMNH — Field Museum of Natural History, Chicago, USA

GRD-NPS- National Park Service - Geologic Resources Division, Denver, USA
HDD — Huaca del Dragon, Truijillo, Peru

IFEA — Institut Frangais d’Etudes Andines, Lima, Peru

INC — Instituto Nacional de la Cultura del Pert, Lima, Peru

IPGQ- Institut de Paléontologie et de Géologie du Quaternaire, Bordeaux,
France

IPH — Institut de Paléontologie Humaine, Paris, France

LACM - Natural History Museum of Los Angeles County, Los Angeles, USA
MAE — Ministére des Affaires Etrangeres, Paris, France

MLH — Casa Museo de La Huaca “Elba Aranda de Sarango”, Piura, Peru
MLP —Museo de La Plata, La Plata, Argentina

MNHN — Muséum national d’Histoire naturelle, Paris, France

MUSM — Museo de Historia Natural de la Universidad Mayor de San Marcos,
Lima, Peru

NMR — Swedish Museum of Natural History, Stockholm, Sweden
ROM — Royal Ontario Museum, Toronto, Canada
SMNK — Staatliche Museum fir Naturkunde, Karlsruhe, Germany

UF — Florida Museum of Natural History — University of Florida, Gainesville,
USA

UNALM - Universidad Nacional Agraria La Molina, Lima, Peru
UNI — Universidad Nacional de la Ingenieria, Lima, Peru

UNMSM - Facultad de Geologia de la Universidad Nacional Mayor de San
Marcos, Lima, Peru

1. MIO-PLIOCENE SITES

Mio-Pliocene non-marine formations are rare in Peru (Fig. 1). Three Mio-
Pliocene mammal bearing sites are recognized from the Amazonian forest and one from
the Peruvian Coast.
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Material

Several complete or sub-complete specimens (see Muizon & McDonald, 1995;
McDonald & Muizon, 2002; Muizoret al, 2003; 2004) with the following types
MNHN SAS 734 T. natan$, MNHN SAS 1615T. littoralis), SMNK PAL 3814 T.
carolomartinj), and MUSM 228T. antiquu$.

Hoffstetter (1968) reported the existence of a marine vertebrate fauna from the
Pisco formation. “This fauna has yielded numerous remains of a Xenarthra which shares
features with botRlanopsandPseudoprepotheriuhiHoffstetter, 1970: 976; Marshall
etal, 1983: 55). Muizon latter collected several complete specimens in Pisco formation.
Muizon & McDonald (1995), McDonald & Muizon (2002), and Muizstral. (2003;
2004), have documented the existence of a possible nothrothere lilealgssocnus
antiquus(late Miocene from Aguada de Lomas] —natanglate Miocene from Sud-
Sacaco) . littoralis (early Pliocene from Sud-Sacacao) —carolomartini(early-late
Pliocene from Sacacadlhalassocnuss interpreted to have fed in a marine environment
(McDonald & Muizon, 2002) and is associated with marine mammals, marine birds,
crocodiles, fishes, and chondrichthians. It is the first Phyllophaga to be recognized as
having aquatic or semi-aquatic habits (Muizon & McDonald, 1995).

2. PLEISTOCENE SITES

Pleistocene mammals are relatively common in Peru (Fig. 1). Hoffstetter (1970,
1986) and Marshaét al.(1984) summarized the diversity of Pleistocene mammals in
Peru. Xenarthran sites here are described from North to South and separated into three
broad regions, coastal, Andean, and Amazonian following Marestell] 1984. Only
those specimens for which the locality is known are listed.

2. 1. Coastal Region

Paleontological sites from of the Peruvian coast are more abundant in the north
than in the south (Fig. 1). Today the Peruvian coastis a desert, and except for, occasional
oasis, with no vegetation. In part for this reason, paleontological sites are relatively
abundant and often cover alarge area. Atthe Cupisnique desert or those Pleistocene sites
located on top of the Pisco formation, paleontological areas are often vast and may
include several localities.

2. 1. 1. Miramar(Corrales San Pedro de los Incadjumbes
Pleistocene Eremotherium laurillardi(Fig. 5E-F).

Material: long bone diaphysis (MUSM 93), atlas fragment (MUSM 94), body of
thoracic vertebra (MUSM 95), caudal vertebra (MUSM 96), long bone fragment
(MUSM 97), vertebra fragment (MUSM 98), thoracic vertebra dorsal fragment (MUSM
99), proximal epiphysis of right ulna (MUSM 100), axis (MUSM 101), thoracic vertebra
fragment (MUSM 102), left Mc V without distal epiphysis (MUSM 103), partial body
of thoracic vertebra (MUSM 104), left Mc IV without distal epiphysis (MUSM 105),
spinous process of dorsal vertebra (MUSM 106), bone fragment (MUSM 107), two
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skull fragments (MUSM 108), fragment of left dental with the four teeth (MUSM 109),
distal epiphysis of left humerus (MUSM 110), skull fragment (MUSM 111), rib
fragment (MUSM 112), right humerus diaphysis (MUSM 113), calcaneum fragment of
a juvenile specimen (MUSM 114), two fragments of temporal region (MUSM 115),
teeth fragments (MUSM 116), fragment of right radius diaphysis (MUSM 117), right
ulna fragment (MUSM 118), occipital condyle (MUSM 119), fragment of long bone
diaphysis (MUSM 120), right calcaneum without tuber calcanei (MUSM 21), right
calcaneum (MUSM 122), medial half of proximal epiphysis of right tibia (MUSM 123),
maxilla fragment (MUSM 124), acromion (MUSM 125), spinous process fragment
(MUSM 126), Mt V diaphysis (MUSM 127), glenoid fossa of scapula (MUSM 128),
spinous process fragment (MUSM 129), glenoid fossa and coracoid process of scapula
(MUSM 130), olecranon of leftulna (MUSM 131), fragment (MUSM 132), and scapula
fragment (MUSM 133).

The material was collected by R. Salas in high-energy alluvial Pleistocene
deposits. It belongs to at least two adults of different size. Addititneahotheriuncf.
laurillardi material collected in La Cruz (Tumbes) is deposited in Club Sunset, La Cruz.

2. 1. 2. La Brea-Talara, Piura

Pleistocene — Lujania®'C dating between 13 61600 ybp and 14,418535
ybp, Bryan, 1973: 244)Megatherium elenengEig. 7A-B, D, F, I-K),Glossotherium
robustum Scelidodon chiliensjandHolmesinacf. paulacoutoi

Material

Megatherium elenensgght scapula (glenoid cavity and a portion of the body,
ROM 2140), body of a thoracic vertebra (juvenile specimen, ROM 2144), right Mt Il
(ROM 2682), right lunar (ROM 2683), sternebra (ROM 2685), left cuboid (ROM 2686),
right magnum (ROM 2687), left calcaneum (ROM 2697), left astragalus (ROM 2698),
right dental (fragment, ROM 3756), right lunar (partial, ROM 3778), left Mc Il (ROM
3779), right navicular (ROM 3783), right Mt 11l (ROM 3784), diaphysis of right radius
(juvenile, ROM 5391), jugal (juvenile, ROM 10401), right zygomatic arch (fragment,
ROM 10402), occipital condyle (ROM 10403), right unciform (ROM 10404), fragments
of thoracic vertebrae (ROM 10405-10408), sacral vertebra (fragment, ROM 10409),
caudal vertebra (ROM 10410), right acetabulum (fragment, ROM 10412), fragment of
acetabulum (ROM 10413), diaphysis of left tibia (juvenile, ROM 10414), diaphysis of
lefthumerus (juvenile, ROM 10415), lunula (ROM 10417-10420), right mesocuneiform-
entocuneiform-complex (ROM 102 left MEC (ROM 10423), right fibula (distal
epiphysis, ROM 12690), diaphysis of right tibia (ROM 28575), left Mc Il (ROM 35033),
left Mc Il (distal epiphysis, ROM 35872), palmar sesamoid (ROM 35873), proximal
epiphysis of a radius (juvenile, ROM 35874), caudal vertebrae (ROM 35875-35878),
sternal rib (ROM 35879), rib fragments (ROM 35882-35885, 35862-35896), right clavicle
(fragment, ROM 35886), left ectocuneiform (ROM 35907), and several fragments of teeth.

Holmesinacf. paulacoutoi dorsal plates (MUSM 155, 163, and 164).

No information about the remaining Xenarthra material. La Brea-Talara is one
of the best known Pleistocene mammal sites of South America (Churcher 1959; 1962;
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1965; Lemon & Churcher, 1961; Churcher & Zyll de Jong, 1965; Hoffstetter, 1970: 979;
Marshallet al, 1984: 52-54). The name La Brea-Talara is commonly used to avoid
confusion with the North American site Rancho La Brea in California (McDonald,
1987: 7). The vertebrate fauna was discovered 14 km south-east of Talara city (Marshall
etal, 1984:52). Lemon & Churcher (1961) gave a faunal list of mammals that included
Glossotheriunsp.,Scelidotheriunsp.,Eremotheriunsp., and the armored Xenarthra
Chlamytherium According to McDonald (1987 for Scelidotheriinae), Esteban (1996
for Mylodontinae), and De luliis (1996 for Megatheriinae), the sloths present in Talara
are Glossotherium robustuimScelidodon chiliensjsand Megatherium elenense
ChlamytheriunandPampatheriunare synonym dflolmesingsee Edmund, 1987) and

the skeletal elements are extremely similar to the lBigemesina paulacoutdirom

Brazil. The fauna from Talara (Lemon & Churcher, 1961) is comparable to the Lujanian
mammal fauna described by Hoffstetter (1952) from La Carolina, Ecuador.

The fauna associated with the Xenarthra includiégrmosasp., Neochoerus
sp., Phyllotissp, ?Sigmodorsp,, Canissp.,Pseudalopex= Dusicyon sp.,Panthera
(=Leo) sp.,Smilodorsp.,Conepatusp.,Stegomastoddir Haplomastodo)sp. Equus
(Amerhippu} sp., Tapirus sp.,, Palaeolama(Astylolama sp., Odocoileussp., and
Mazamasp. (see Marshadit al, 1984: 54).

2. 1. 3. La HuacaPiura

Pleistocene — Lower Lujania@®{TH/?*U dating is 304 0Q9 54 000 ybp,
Falguére®t al, 1994) -Eremotherium laurillardiandGlossotheriunsp..

Material

Eremotherium laurillardi proximal tibia (MLH 11), vertebrae fragments (MLH
14-16), rib fragment (MLH 17), associated dentary, occipital region, scapula, and rib
fragments (MLH 20), femur condyle (MLH 21), proximal ulna (MLH 22), caudal
vertebra (MLH 23), partial pelvis (MLH 24), partial humerus (MLH 32), partial left
astragalus (MLH 33), and a vertebra of a juvenile specimen (MLH 36). Martinez &
Jacay (2000) report a dentary and a single tooth (without reference number).

Glossotheriunsp.:right astragalus (without reference number, a cast kept at MUSM).

Martinez & Jacay (2000) reported the presence of a Megatheriinae indet. near La
Huaca, associated with other Pleistocene mammal remains. The fauna found at the same
site and stored in MLH includeStegomastodorf= Haplomastodoj waringi,
Macraucheniap., Equidae, Cervidae, and Hydrochoeridae. The elements were collected
in surface (Martinez & Jacay, 2000). The specimen size, astragalus morphology, and
degree of hypsodonty of the dentary, correspond to the large tropical Megathere,
Eremotherium laurillardi commonly found along the northern Peruvian coast.

2. 1. 4. Cupisnique Desert (including Pampa de los Fosiles and Piedra
Escrita sites), La Libertad

Pleistocene — Lujania@®{TH/?*U dating between 25 (00 000 and 15 @00
500 ybp, Falguére=t al, 1994 and contrdC 8 918200 ybp [orScelidodon chiliensis
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MNHN CPN 16] suggested by Marshetlal, 1984) -Eremotherium laurillard{Figs.
5B-C, D, G, J-K, 6A, C, D, F, G, I-K)Scelidodon chiliensigFig. 4A, E-G),
Megalonychidae gen. nov. (Pujos, 2000; 2002b; Retjak,2004; in preparation), and
Holmesinacf. paulacoutoi

Material

Eremotherium laurillardi proximal two thirds of Mt V (HDD PV22-44-U12);
two large specimens represented by cranial and mandibular portions (HDD PV22-40);
several postcranial elements of a single specimen without skull but with atlas, axis,
several thoracic vertebrae, portions of both radii, right clavicle, right femur (proximal
epiphysis), right tibia-fibula (poorly preserved), and both astragali (HDD PV22-44-
u9).

Scelidodon chiliensig sub-complete specimen (MNHN CPN 16) described by
Pujos (2000); a poorly preserved right foot which consists of tibia (distal epiphysis), of
calcaneum fragment, navicular fragment, of astragalus fragment, fragments of metatarsals
and phalanx, two sesamoids (cyamo-fabella and ossified meniscus from the knee joint
as in Megatheriinae and the Mio-Pliocene nothrotihetassocnusSalagt al, 2002).
Moreover several osteoderms were discovered associated with the skeleton (HDD PV-
22-44-U6).

Megalonychidae gen. nov.: a single partial specimen with skull, dentary, and
post-cranial elements (MNHN CPN 9-1) under study (Pujos, 2002b; €§02004;
in preparation).

Holmesinecf. paulacoutai three phalanges, one carpal (scaphoid?), a fragment
of maxilla, and several undetermined fragments (all under the reference number HDD
PV22-108-U3); fragments of skull and dental (HDD PV-22-109), and several plates
coming from various localities of Cupisnique desert.

The first discoveries in the Cupisnique Desert were made by Ubberlohde-
Doering (1939). The Cupisnique Desert is located from 50 to 100 km north of Trujillo
city (600 km north of Lima).

The material mentioned in this work has been collected over twenty years by the
Paleontological mission of the IPGQ. A part of MNHN CPN 16 is yielded at MNHN as
well as specimen MNHN CPN 9-1 (Pujeisal 2004, and in preparation), collected by
a Hoffstetter-Chauchat mission in 1975 at Piedra Escrita site (Pujos, 2002tetRiljos
2004).

The Pleistocene mammal fauna includes Xenarthra Stegomastodon
(= Haplomastodoh sp., Neochoerussp., Palaeolamasp., Equus (Amerhippu}
santaeelena@®docoileusp., andPseudalopete Dusicyor) sp. (Marshalét al,, 1984;
Collina-Girardet al, 1992; Pujos, 2000; 2002b).

Thisregionis especially well known for its archaeological sites (Chauchat, 1998)
but none have been shown to be related to any of the Pleistocene paleontological sites.
Pleistocene levels of the Cupisnique Desert are formed by heterometric breccia with
large elements (channel deposits where the fossiliferous levels are located), aeolian
sands and windworn, and littoral limestones (Pujos, 2002b).

All specimens come from Pampa de los Fosiles except MNHN CPN 9-& whic
is from Piedra Escrita.
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2. 1. 5. Uyujalla (= Samaca) — Ocucaje, Ica
Pleistocene Megatheriuncf. urbinai and Mylodontidae indet.
Material

Megatheriuncf. urbinai, complete skeleton of a sub-adult individual collected
(Fig. 2, pictures of the specimen before its loss).

Mylodontidae indet.: manubrium sterni, right unciform, phalanges, and osteoderms
(MUSM 452).
Unusual specimen of the MegatheMegatheriuncf. urbinaifound in aeolian

deposits, preserved soft tissue (Fig. 2). Unfortunately, the specimen has disappeared
before to be collected.

Previous discoveries on the site reported by Casa-Vilca (1958) and others stored
in MUSM includeStegomastoddr HaplomastodoywaringiandEquugAmerhippuy
santaeelenadRecent field work has permitted the discovery by M. Urbina and one of
us (F. Pujos) of new specimens M&gatheriumcf. urbinai and Mylodontinae sp.
associated wittStegomastodoif= Haplomastodoh sp., Equus (Amerhippu} sp.,
Cervidae, and Canidae.

2. 1. 6. Quebrada El Jahuay, Arequipa

Pleistocene — Megatheriidae indet. and Mylodontidae indet.
Material:

Megatherium(Pseudomegatherimmandibular portion of an adult (MUSM
450) and right maxilla of a juvenile (MUSM 409).

Glossotheriunsp.: left femur (MUSM 451).

These fluvial deposits were discovered by M. Urbina and T. DeVries in 2002.
They run along the Santa Lucia River near the El Jahuay area. Faunistic association, that
includes PhyllophagaStegomastodorf= Haplomastodoh waringi, and Equus
(Amerhippu¥santaeelenaandicates Lujanian SALMA.

2. 1. 7. Sacaco — Aguada de Lomas, Arequipa

Pleistocene Megatherium urbingiPujos & Salas, 2002; 2004) aatbssotheriunsp..

Material

Megatherium urbinaipartial skeleton (without skull), teeth and axial skeleton
(except the tail) (MUSM 15, Fig. 8, Pujos & Salas, 2002; 2004).

Glossotheriunsp.: dentary with poorly preserved teeth of an immature specimen
(MNHN-PRU9).

The Quaternary deposits were identified estructuras de flujo formadas por
materiales tobaceosy cenizas con limosy arcillas gris-blanqué@elgas Vidal, 1978).

Hoffstetter (1968) reported that: “EquidEguug”, had originated from tne
couche blanche récente (peut-étre Holocéne), peu cohérente, qui recouvre par place les
sédiments maririsA geological and paleoenviromental analysis of this locality is in
progress by Pujos & Pichon.
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Xenarthrans are associated wilguus (Amerhippuy santaeelengeLama
guanicoe Stegomastodo( Haplomastodoh sp., Calomyssp., andConepatussp.
(Salas & Stucchi, 2002).

2. 2. Andean Region

Paleontological sites are abundant in the Peruvian Andes (Fig. 1). Practically all
the paleontological remains were discovered in caves, often by speleological expeditions.

2. 2. 1.Celendin (~2 500 m including Llaucan) — Celendin (2 650 m)
Cajamarca

Pleistocene (Lujanian, dating in progress by IPMegatheriunsp. nov. (Pujos,
2001; 2002b; in progress), Megatheriinae indet., and perhaps Mylodontidae indet. (see
Marshallet al, 1984: 55).

Material

Megatheriunsp. nov.: partial skeleton with skull (MUSM 157 from Santa Rosa
Cave, see Pujos, 2001; 2002a).

Megatheriumsp.: partial and poorly preserved specimen (MUSM 158, from
Huayobamba, 30 km to Celendin).

Megatheriinae indet.: several teeth fragments (UNI 667 from “Provincia de
Cajamarca, Terciario”), glenoid cavity of a scapula (UNI H1 from “Los Paucos,
Celendin®).

Megatheriunsp.: astragalus and some other postcranial elements from Llaucan,
Bambamarca (Maguifia, 1988).

The presence of Mylodontidae is stated by Marstall.(1984) but has not been
confirmed.

Several localities wittstegomastodo(x Haplomastodopand Megatheriidae
are present in the karstic mountains of the Cajamarca area approximately at an altitude
of 2 500 m (Hoffstetter, 1970: 977; Marsbakl, 1984: 54). Pleistocene faunas in
caves are common in karstic areas and have been discovered during French speleological
expeditions (altitude between 3 350 and 3 550 m, 20 km South of Celendin; see
Sanmartineet al, 1981in Hoffstetter, 1986)Panthera oncd= Felis (Jaguariug onca
andinug and Onohippidion cf. peruanumin particular have been found there.
Megatheriunsp. material from Llaucan was deposited in the public school of the city
(Maguifia, 1988). A visit by one of us (R. Salas) in 1999, revealed that the material is
now lost.

Megatheriunmsp. nov (MUSM 157) comes from Santa Rosa Cave near the city
of Celendin (Pujos, 2001; 2002b; in progress), which is part of a karst system. This
taxon, collected by one of us (F. Pujos), was found and associated with Cervidae, and
Muridae. Preserved floral remains indicate the presence of fern spores from the
surrounding areas of the cavity (Pujos, 2002a). MUSM 158 is a Megatherium
specimen. The metacarpal-carpal-complex (MCC) of the specimen is typically
Megatherium(fusion of the trapezium-first digit) and similar in shape to the MCC of
M. (P.) tarijense
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2. 2. 2. Recuay (4 350 m), Ancash

Pleistocene — Scelidotheriinae indet.
Material
Partial skeleton found by Ing. Orlando Felix and referred by Rangel & Romero (1985).

This skeleton is not registered in any Peruvian Institution. A partial postcranial
Scelidotheriinae without locality information is deposited in UNMSM and could
correspond to this specimen.

2. 2. 3. Chingas (4 350 m), Ancash

Pleistocene (probably Lujanian or early Holocene, dating in progress by IPH) —
Scelidodon chiliensig=ig. 3).

Material

Complete specimen without reference number conserved at the Chingas council.
A cast of the specimen is preserved at MUSM and a cast of the skull and dentary at the
MNHN.

This specimen was discovered in the sediments of Yanacocha lagoon in 1991 by
the Chingas community. It was mounted by R. Salas at MUSM before returning to the
INC. The exceptional preservation of the specimen permits the possibility that original
paleo-DNA may be preserved (in progress MNHN). Blelidodorsp. specimen is
associated with remains of an Equidae indet.

2. 2. 4. Huargo (4 050 m), Huanuco

Pleistocene — Lujanian (dating of Huargo Cave bed@®13 46& 700 ybp,
Cardich, 1973: 30) — Scelidotheriinae indet. (Marshalhl, 1984: 55; Hoffstetter,
1986: 228).

Material

Left Mc IV, vertebra, right and left M1-4, and right m4 (without catalog number
and maybe conserved at the INC, see Pascual & Odreman Rivas, 1973: 31-32).

The Lujanian fauna contaircelidotheriuns.l. (most probabhscelidodoip
associated witParahipparionsp.,Lamasp., andPumasp. (Hoffstetter, 1986: 230).
The cave is located south of the city of La Union, (Pascual & Odreman Rivas, 1973)

2. 2. 5. Sans6n-Machay (4 400 m), Pasco

Pleistocene — Scelidotheriinae indebcélidotheriumaccording to Gervais,
1855: 48-49; Hoffstetter, 1970: 978; 1986: 228).

Material

Dentary fragment (with three teeth), two dorsal vertebrae, a partial sternum, an

incomplete scapula, and two fibulae (without reference number and location of the
material, see Gervais, 1855: 49-50).
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The fauna was originally discovered by the Castelnau expedition at the end of the
nineteenth century. Sansén-Machay is located near to Cerro de Pasco City (Hoffstetter,
1970: 976). The fauna was studied and described by Gervais (1855). According to
Marshallet al. (1984: 55) the cave is located 2 km east of Guayllarisquizga.

2. 2. 6. Cerro de Pasco (4 300 m), Pasco

Pleistocene -Megatheriumelenensd€Fig. 7C, E, G-H, L-N) Scelidodoncf.
chiliensis(Fig. 4C-D).
Material

Megatherium elenensasingle specimen, MUSM 134, consisting of 14 vertebrae,
rib fragments, pelvis, proximal epiphysis of left femur, left astragalus (without odontoid
process), left Mc lI-1V, anterior phalanges (left (1-2) IlI, right 1 Il, left 3 111, right partial
3 1V, right Mt V, posterior phalanx (right 3 III).

Scelidodoref. chiliensis a radius (MUSM 122 and associated with MUSM 134).

MUSM 134 specimen olMegatheriumis similar to the elements &f. (P.)
elenensdrom Talara. It is also similar #9l. (P.) urbinai (MUSM 15 specimen from
Sacaco, Pujos & Salas, 2002; 2004) lsia (P .) tarijensefrom Tarija (FMNH P14216).
Hoffstetter (1986: 227) considered that these remains belonged to a new genus of
megathere. One scelidothere humerus from the same locality is associated with MUSM
134. This element shows the same characteristiGceldodon chiliensi®INHN
CPN16, the specimen from Pampa de los Fésiles (Cupisnique Desert).

2. 2. 7. Yantac (4 500 m, including Tarma), Junin

Pleistocene -Megatherium(Peusomegatheriuntarijense (Figs. 9-10) and
Megatheriinae indet..

Material

Megatherium(P.) tarijense one partial specimen armed (UNI 1) consisting of
the skull, dentary, right scapula, both humeri, both femora, pelvis, and several vertebrae
(7 cervicals, 16 thoracics, 3 lumbars, and 3 caudals).

Megatheriinae indet.: distal epiphysis of left femur from Tarma.

The specimen d¥l. (P.) tarijensewas collected by Eugenio Alecchiin lacustrine
deposits near to Yantac city. The discovery was reported by Lisson (1912). The
specimen is exposed and conserved in the Geological Department of the UNI (Figs. 9-
10). UNI 1 was considered by Hoffstetter (1986: 227) as an unnamed new genus of
megathere.

This well preserved specimen is extremely similar to the complete specimen of
M. (P.) tarijense(FMNH P14216) from Tarija (Bolivia). The small differences between
both specimens are considered as intra-specific variations. It is the most complete
megathere skull from Peru. Itis typical of the Anditayatheriuniineage recognized
by Pujoset al.(2002). It is a small sized Megathere that is distinguished by “X-shaped”
premaxillae, posteriorly prominent occipital condyles, and straight lateral margin of the
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femur which is poorly twisted. The distal femur from Tarma is deposited at the Museo
de la Universidad Nacional de San Martin without catalog number. Its preservation does
not permit a determination under the subfamily level.

2. 2. 8. Tres Ventanas Cave (4 000 m), Lima

Pleistocene — Lujaniart“C dating: older than 40 000 ybp, Engel, 1970) —
Megatheriun(P.) urbinai, Scelidodoref. chiliensis(as suggested by Hoffstetter, 1970:
977; Fig. 4B).

Material

M. (P.) urbinai: one hand, one foot, ribs, and vertebrae (UNA V2642), see Pujos
& Salas (2004).

Scelidodoref. chiliensis immature right humerus (same reference number than
M. (P.) urbinai).

Both specimens were collected by F. Engel in Cave Number 2 of Tres Ventanas
Cave (70 km east-south-east of Lima, Engel, 1970). The fossil bed is overlayed by a bed
that preserves evidence of human activity and dated to 6 080 ybp (Engel 1970). The
Megatheriunspecimen was identified dMegatheriunsp. by Hoffstetter (1970; 1986)
and is now referred tvlegatherium(P.) urbinai by Pujos & Salas (2002; 2004).

2. 2. 9. Ayacucho Valley (including Pikimachay cave, 2 800 m), Ayacucho

Pleistocene — LujaniaiC dating of Pikimachay cave between 14 +1%80 and
19 62& 3 000 ybp, McNeigt al, 1970) -M. (M.) americanunor M. (P.) tarijense
(McNeish et al, 1975, identification by B. Patterson; Hoffstetter, 1986: 227),
Scelidotherium tarijenséi.e. Scelidodonsp., in Pikimachay cave [= Flea Cave],
Marshallet al, 1984: 55; Hoffstetter, 1986: 228-229).

Material not listed by the authors.

Following McNeish (1971) and McNeishal.(1970; 1975), Marshadit al.(1984)
note the presence of these two sloths alongiwjtiussp., Cervidae sg.amasp., Felidae,
Pseudalopex= Dusicyor) sp.,Conepatusp.,Lagidiumsp., andPhyllotis sp.

2. 2. 10. Ayusbamba (3 800 m), Cusco

Pleistocene — Scelidotheriinae indet. (Hoffstetter, 1970: 978; 1986: 228),
Mylodontinae Mylodonfor Eaton, 1914¢Glossotheriurfd, Hoffstetter, 1986: 229).

Material
Mylodontinae: proximal epiphysis of a humerus (Eaton, 1914: 148 and figs. 5-6).
Scelidotheriinae: no specific information given by Hoffstetter (1970; 1986).

Phyllophaga indet.: fragmentary teeth (MUSM 74-75) and the diaphysis of a
humerus (MUSM 73).

The open-air site of Ayusbamba is located south of Cusco (Gregory, 1914;
Ramirez Pareja, 1958). The proximal epiphysis of the mylodontine humerus does not
permit a determination beyond the subfamily level. Hoffstetter (1986) considered that
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all the mylodontine remains from this area probably belonGlassotheriumsp.
Material recently collected and stored in MUSM confirms the previous report of this
XenarthraCuvieroniushyodon Lamasp., Cervidae and Equidae (Eaton, 1914).

2.2.11. Cusco Valley (3 350 m, including San Sebastian - Corimachachuay,
Huanaro, and Wimpillay), Cusco

Pleistocene M. (P.) tarijenseor M. (M.) americanum(Hoffstetter, 1970: 977-
978;1986: 227) an@lyptodorcf. clavipeqKalafatovich, 1955; Hoffstetter, 1970: 978,
1986: 229) from Cusco; Mylodontina@lpssotheriurfa, Hoffstetter, 1986: 229) from
Huanaro (south of Cusco).

Material

M. (P) tarijenseor M. (M.) americanuma twisted femur (see Hoffstetter, 1986:
227) and deposited at the Cusco INC with no reference number.

Mylodontidae: no specific information given by Hoffstetter (1986: 229).
Glyptodorct. clavipes “carapace and fragments of several bones” (Kalafatovich,
1955: 154-155) and a complete specimen (R. Salas, pers. obs., 2001).

If the megathere femur mentioned by Hoffstetter is actually twisted, the specimen
mentioned may belong k. (M.) americanunor M. (M.) altiplanicumbut not taM. (P.)
tarijensein which the femur is poorly twisted.

Kalafatovich (1955) describe@lyptodonremains from San Sebastian
(in Corimachachuay), near Cusco. The elements come from the sediments of ancient
Lake Makril and are held at UNSA (R. Salas pers. obs, 2001).

A complete skeleton @lyptodorcf. clavipesvas discovered at Cerro Wimpillay
in 1998. The specimen is mounted and exposed in the Museo Histérico Regional Casa
Garcilaso, Cusco.

2. 2. 12. Llali (3 900 m), Arequipa
Pleistocene — Megatheriinae indet. (Hoffstetter, 1970: 978; 1986: 227).
Material

A femur of a small Megatheriinae kept at the University of Arequipa (Hoffstetter,
1986: 227).

Hoffstetter (1986) does not provide more information about this femur.

2. 2. 13. Tirapata area including Casa del Diablo Cave (3 819 m) and
Azéangaro Cave (3 859 m), Puno

Pleistocene — Scelidotheriingxglidodorsp.), MylodontinaeGlossotheriur,
Hoffstetter, 1986: 229)Megatheriumsp., and Megalonychidae gen. nov. (Pujos,
2002b; Pujost al, 2004) from Casa del Diablo CaWegatheriunsp. (Marshalét al,

1984: 55; Hoffstetter, 1986: 227) and Glyptodontidae indet. (Hoffstetter, 1970: 978)
from Azangaro Cave.
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Material from Casa del Diablo Cave

Scelidotheriinae: dentary of animmature specimen associated with other fragmentary
elements (Nordenskiold, 1908: 20)

Mylodontinae: mentioned without any details by Hoffstetter (1986: 229) but not by
Nordenskitld (1905; 1908).

Megatheriunsp.: one calcaneum (NRM M4451) and one astragalus (NRM M4290)
(material under study by De luligt al).

Megalonychidae gen. nov.: a complete left humerus (NMR-PZ M4286) figured by
Nordenski6ld (1908: fig. 2) and a right dentary without teeth (NRM-PZ M4287).

Material from Azangaro: lower jaw of a small megathere unnamed genus (Hoffstetter,
1986: 227) and an unidentified Glyptodont (Hoffstetter, 1970: 978).

Casa del Diablo Cave is located near Tirapata (Hoffstetter, 1970: 976). The
presence of Mylodontinae in Casa del Diablo Cave is uncertain because it is not
mentioned by Nordenskidld who discovered the cave and the paleontological remains.
The megalonychid bones elements are under study (Pujos, 2002kztRilj@804) and
are similar to the megalonychid remains from Piedra Escrita (Cupisnique Desert,
Peruvian Coast). The astragalus-calcaneum complex from Casa del Diablo Cave is
similar toM. (M.) americanunbut extremely small (out of intra-specific size variation
of thisMegatheriunspecies).

2. 2. 14. Ymata (~3 850 m), Puno

Pleistocene (Pliocene?) — GlyptodontidaeRanochthusp. (see Hoffstetter,
1970: 978).

Hoffstetter (1970: 978) does not give more information about the armored Xenarthra
from Ymata. For Hoffstetter (1986: 226), the age could be Pliocene or Pleistocene. Remains
were collected by Parodi during the fifties in the hacienda Ymata.

2. 3. Amazonian Region

Paleontological sites are extremely rare in the Amazonian forest region because of
the presence of acid environment (which destroy the paleontological remains) and the
presence of luxuriant vegetation (Fig. 1) which limits the number of exposed areas.

2. 3. 1. Tarapoto, San Martin

Pleistocene Eremotheriuncf. laurillardi .

Material of Eremotheriunct. laurillardi

Sub-complete right astragalus (MUSM 22, Fig. 11A, D, G).

The astragalus has been collected by Tarapoto residents in Pleistocene deposits
exposed near the confluence of Mayo and Huallaga Rivers. A gomphothere, possibly
Stegomastodofr Haplomastodo)) was reported from this site (Raimondi, 1898).
Additionally, Willard (1966) mentions the presence of a Toxodontidae indet.
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2. 3. 2. Rio Acre — “Ifapari Formation”, Madre de Dios
Holocene (maximum radio isotopic date: 11 000 ybjmthropus priscus
Material

Partial skeleton that lacks the left hind limb and both hind feet (LACM 117533,
Frailey, 1986: 34).

Only the skull and dentary have been described by Frailey (1986). The mammal
fauna comes from the “Acre Conglomerate Member” of the Holocene Ifiapari Formation
which is composed of four members named by Frailey (1986: 5).

Nothropus priscusomes from the Member A of this formation (Frailey, 1986: 6).

2. 3. 3. Ucayali basin (Rio Inuya and Rio Ucayali), Ucayali

Pleistocene Eremotherium spGlyptodonsp..
Material

Eremotheriumsp. (from Rio Ucayali), no details were given by Buffetaut &
Hoffstetter (1977: 1663).

Glyptodonsp. (from Rio Inuya): dentary and plates (Willard, 1966: 238-239)
Fossiliferous Pleistocene levels are located above the Miocene Ipururo Formation.

Eremotheriunsp. remains are associated idtegomastodofr Haplomastodonsp.
andToxodorsp..

3. DISCUSSION

The distribution of Peruvian Xenarthra is quite heterogeneous in time and space
(Fig. 1). Pre-Pleistocene Xenarthra are present in the Mio-Pliocene Pisco Formation as
represented by the aquatic or sub-aquatic lineagéhafassocnugMcDonald &
Muizon, 2002) and in two Amazonian sites (Rio Ucayali and Rio Acre) (Table 1). The
Phyllophaga remains from the Middle Miocene of Rio Ucayali are fragmentary
(Buffetaut & Hoffstetter, 1977) but represent the oldest documented Peruvian Xenarthra.
No other remains ohcremylodon campbelfrom Rio Acre (Late Miocene) has been
mentioned since Frailey’s publication (1986). A possible Pliocene Cingulata
(Glyptodontidae cfPanochthusp.) could be present in the south of the Andes (Ymata)
but this data is not reliable (Hoffstetter, 1986).

Pleistocene Peruvian Xenarthra are abundant (Figs. 2-11, Table 2). They are
present in some coastal localities, in nearly all of the Andes, and in three Amazonian
sites.

The large Pampathekolmesinacf. paulacoutoiCingulata) has been reported
from Peru by Edmund (1987). Several plates have been discovered in the Talara Tar-
beds and from the Cupisnique Desert (Peruvian cddstjnesinais absent in the
Andes. Glyptodonclavipesis present in the Cusco and Puno areas. According to
Hoffstetter (1986: 229), no fossil Pleistocene Dasypodidae are known from Peru.
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Phyllophaga are common in Peru (Fig. 1). Fossil sloths were apparently not
limited by geographic barriers (such as the Andes). They are rare in the Amazonian
forestregion essentially because of the absence of paleontological sites, butare common
on the coast, and extremely abundant in the Andes.

Nothropus priscugRio Acre, Frailey, 1986) is the only Pleistocene-Holocene
Nothrotheriidae present in Peru. A detailed anatomical description of the specimen is
necessary to appraise its relationships WitthrotheriumandNothrotheriopgfrom
the Pleistocene of Brazil and North America respectively).

Mylodontidae are represented by the mylodor@Eiassotheriunsp. on the coast
(several specimens from Talara and one dentary from Sacaco) and more rarely in the
Andes (one partial humerus from Ayusbamba and maybe also in Cusco, Casa del
Diablo, and Cajamarca). The Mylodontidae scelidotBersdidodon chiliensigigs. 3-

4) is more abundant th&lossotherium robusturScelidotherium leptocephalumas

been found in Argentina (Hoffstetter, 1986) and Uruguay (Mones, 1986). The sub-

complete scelidothere specimens from Peru, e.g. Chingas (Fig. 3), MNHN CPN 16 from
Pampa de los Fosiles (Pujos, 2000; Fig. 4E, F-G), and material from Talara, belong to
Scelidodon chiliensisvioreover, the intraspecific variation $ chiliensispecimens

is minor.

Members of the Megatheriinae are the most abundant Phyllophaga in Peru (Figs.
2,5-11). They are present in nearly all the Peruvian Pleistocene sites. Both Pleistocene
generaMegatheriumandEremotheriumare abundant in Peru.

The tropical genukremotheriun{specie<. laurillardi) is reported only from
the northern part of the Peruvian coast (Miramar, Tumbes, Cupisnique, La Huaca, and
Piura) to latitude 85outh (Figs. 5-6). Morphological variability in Megatheriinae is
extremely important according to De luliis (1996), Pujos & Salas (2004) and Pujos
(2001 and new species under study). On the northern coast d¥iEgatheriumand
Eremotheriummight have been sympatric. Material from La Brea (Talara) conserved
at the ROM is similar to the small megathere specimens from Santa Elena (Ecuador)
described by Hoffstetter (1952) d@srémotherium elenense (=
Megatherium(P.) elenensg (Fig. 7). The small sized temperate megatihér¢P.)
elenensdapproximately half the size & laurillardi) belongs to the Andean linage
recognized by Pujost al. (2002) that forms the clad®[ (P.) tarijense+ M. (P.)
elenense- M. (P.) urbinai + M. (P.) sp. nov. from Celendin] within the subgemis
(PseudomegatheridmA revision of M. (P.) elenensds necessary to establish its
phylogenetic relationships within of the subgeMegatherium{(Pseudomegatherium
The Andean megathere was more of a grazer than browser contrary to whatis commonly
considered for the largest plain-dwelling megathdtedaurillardi and M. (M.)
americanun(Pujoset al, 2002). Moreover, pairs of large and small sized sloths have
been recognized to have shared a common habitat, like thévia¢lye) americanum
and the smalM. (P.) tarijense present in Tarija (Bolivia), and the largGelaurillardi
and the smalM. (P.) elenenseén Santa Elena (Ecuadoi. laurillardi andM. (P.)
elenensanay therefore have cohabited the same area until the end of Pleistocene in
northern Peru. A new small sizdfegatheriumspecies was discovered in both the
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coastal region and in the Andes of Pavie§atherium(P.) urbinai, Fig. 8; Pujos &
Salas, 2002; 2004).

M. (P.) tarijenseis known only by the partial specimen UNI 1 from Yantac
(Andean Pleistocene site, Figs. 9-10). Hoffstetter (1986: 227-228) suggested the
existence in the Peruvian Andes of a megathere, a “smaller, unnamed genus, with at least
two species of different sizes...”. The only small sized megatheres known from in the
Andes aré/. (P.) tarijense(Yantac) andM. (P.) urbinai(Tres Ventanas, Pujos & Salas,
2004). In PeruM. (P.) elenensés only reported on the northern coast (Talara) and in
the central Andes (Cerro de Pasco). Moreover, a large and peculiar megathere has been
discovered in the northern part of the Peruvian Andes. Pujos (2001) first considered this
partial specimen as a megathere clearly distinct MamatheriunandEremotherium
However, the discovery of additional material required Pujos to include this taxon in
Megatheriumgenus Megatherium(Pseudomegatheriunsp. nov., Pujos, 2002b and
under study).

All these small-sized Andeaviegatherium(Pseudomegatheriunspecies are
distinct from the secoriddegatheriuntlade M. (M.) americanunt+M. (M.) altiplanicum
(=Megatheriun{Megatheriun), of St-André & De luliis (2001). They are distinguished
by the weak degree of hypsodonty in the mandible and a poorly twisted femur. These
characters of the subgendegatherium(Pseudomegatheriimdefined by Pujos
(2002b) seem to correspond to the “unnamed genus” previously described by Hoffstetter
(1986: 227-228). These “Peruvian Andean” spedie$R.) elenensgM. (P.) tarijense
M. (P.) urbinai, andMegatherium(P.) sp. nov.) are located in the Andes and/or in the
coast but not in the Amazonian forest Region. The Andean lineage range seems to
include northern Chile, Bolivian altiplano, and coast of Ecuador.

A peculiar megathere astragalus has been reported from Tarapoto. The astragalus
(MUSM 22) is gigantic (Fig. 11A, D, G) and quite similaBi@motherium laurillardi
based on the large distance between the discoid and ectal facets (in dorsolateral view).
Itis the largest megathere astragalus currently known reaching an anteroposterior length
(APL) of 285 mm. Some large astragalboflaurillardi from Florida (APL = 238 mm,
UF 115692; APL = 224 mm, UF 7474) show a slightly posteromedial extension of the
odontoid process and a flat discoid facet (in dorsolateral view) as the specimen from
Tarapoto and contrasting smalkerlaurillardi samples. In anterior view, the angle
between the odontoid and discoid facets is approximately 90°, less than that of
MegatheriumandEremotheriungenera. Morphological differences in big specimens
of E. laurillardi might be related to huge size. The discovery of more material is
necessary to understand possible consequences of gigantism in the locomotor apparatus
of Eremotherium

Finally the most interesting Xenarthra from Peru is the Phyllophaga reported by
Nordenskidld (1908) and published by Kraglievich (1926; 1931) adNtthropus
nordenskioldi. The holotype is a humerus from Casa del Diablo Cave in the Andes
(Puno Department) and a sub-complete specimen referred to this taxon discovered by
Hoffstetter and Chauchat in 1975 (see Marshizdil, 1984) at the Piedra Escrita Site
in the Cupisnique Desert. This taxon (Pugbsal, 2004, and under study) is a new
Megalonychidae which shows climbing capabilities (Argot & Pujos, 2003), although it
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is clearly distinct from the modern tree-sloBradypusandCholoepughat currently
inhabit the Amazonian forest. If we consider the Nothrotheriidae as a distinct family
(according to Gaudin & De luliis, 1999), it turns out that this later new taxon represents
the only true Peruvian Megalonychidae. Hoffstetter (1986: 230-231) also indicated the
presence of a “medium-sized megalonychid (ulna, vertebrae, etc.)” from Gruta Blanca,
Parque Nacional Cutervo (Sanmartietoal, 1981in Hoffstetter, 1986) but did not
provide details.

CONCLUSIONS

As in other South American countries, the Xenarthra constitute a large part of the
Pleistocene mammal fauna of Peru. Except for a nothrothere lineage from the Pisco
Formation, a mylodont from Rio Acre, and Glyptodontinae and Dasypodidae from Rio
Utoquinea, Peruvian fossil xenarthrans are from Pleistocene beds. The origin of
Peruvian Xenarthrais poorly known because of the absence of material from sites earlier
than the mid Tertiary and because faunal turnover between the Late Miocene, Pliocene,
and Holocene are not well documented in the country. Based on the current available
specimens the major features of the paleogeographical history of Peruvian Xenarthra
are:

- most of Peruvian Xenarthra are known from sites dating to the end of the
Pleistocene (Lujanian) and/or Holocene;
- Pleistocene Cingulata are poorly represented in Peru:
sHolmesinacf. paulacoutois present only on north and middle of the coastal
region (at latitude 5-7South),
= Glyptodon clavipess present only in the Cusco-Puno area,
- by contrast, Pleistocene Phyllophaga are abundant, although relatively poorly
diversified taxonomically (except for the getlisgatheriun), and are found in all three

regions, the coast, Andes, and Amazonian forest. They are commonly found in Andean
caves, particularly between 2 500 and 4 500 m in elevation,

- Nothropus priscusrom Rio Acre (Amazonian forest) is the only Pleistocene
Nothrotheriidae recognized in Peru,

- Peruvian Mylodontidae are not abundant in contrast to those from Argentina
and Brazil:
= a few Mylodontinaei(e. Glossotherium robustumvere found in the Andes
and Peruvian coast (Talara an d Sacaco),
= a single Scelidotheriinaé€. Scelidodon chiliens)ds present in Peru but is
abundant in several coastal and Peruvian localities,
Megatheriinae represent the most abundant Peruvian Xenarthra:

= Eremotheriunsp. is abundant in the northern part of the Peruvian daast (
E. laurillardi) and probably in some Amazonian localities (e.g. Tarapoto); this
tropical genus is typically found in plains and does not seem to have been
adapted to an Andean environment,

= the subgenuslegatheriumPseudomegatheriunmcludes 4 species in Peru
[M. (P) tarijense+ M. (P.) elenense& M. (P.) urbinai + Megatheriun(P.) sp.
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nov. from Celendin]. It has been found in several Andean sites (e.g. Celendin-
MegatheriumP.) sp. nov., Yanta®d. (P.) tarijense Tres Ventanad\. (P.)
urbinai, Cerro de Pascht. (P.) elenensgand two coastal sites (Talara-La
BreaM. (P.) elenenseand Sacac®4. (P.) urbinai) but not in the Amazonian
forest region. The Andean lineage (which also includes the Chilean forms
M.(P.) medinaeandM. (P.) sundt) is characterized by a small size (except
Megatherium(P.) sp. nov. from Celendin), a low degree of hypsodonty,
prominent occipital condyles, a poorly twisted femur, and a high torsion degree
of the feet,

= Megatherium(Megatheriunm s.s. (i.e. 1. (M.) americanum+ M. (M.)
altiplanicuni) is not reported from Peru and seems to be more characteristic of the
Argentinian PampasM. (M.) americanurh and Bolivian Altiplano . (M.)
americanumfrom the Pleistocene of Tarij). (M.) altiplanicum from the
Pliocene of Ayo Ayo),

- a new peculiar small-sized Pleistocene Megalonychid is reported from Piedra
Escrita (coastal desert) and Casa del Diablo (Andean cave near Lake Titicaca). This strange
sloth (Argot & Pujos, 2003; Pujet al, 2004 and under study) shows several characters
that could suggest an arboreal mode of life (but distinct from the suspensory mode of
locomotion of modern tree-sloths, Argot & Pujos, 2003).

The last fossil Xenarthrans (fossil sloths, Pampatheriidae, Glyptodontidae)
disappeared in Peru at the beginning of the Holocene. Xenarthra is the one of the most
diversified mammal group of the South American Pleistocene (Patterson & Pascual, 1972).
They survived to the Great American Biotic Interchange and competition with new large
North American emigrants (after the formation of the Panama isthmus) and several
important glacial/interglacial periods during the Pleistocene. This raises several questions,
as: Why did this group which colonized all American biotopes (from Alaska to Patagonia
and from the Amazonian forest to the Andean summits) disappear? What is the new South
American event at the Pleistocene/Holocene transition that resulted in the extinction of the
giant Xenarthrans? Did man play a direct or indirect role in the extinction of these great
South American mammals? New Pleistocene/Holocene discoveries and new dating
necessary to answer to these questions.
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Table 1 — Mio-Pliocene Xenarthra from Peru.

A%

Phyllophaga
Owen, 1842
Megatherioidea
Gray, 1821
Nothrotheriidae
Gaudin, 1995
Nothrotheriinae
Kraglievich, 1923
Thalassocnus antiquus
Muizonet al, 2003
Thalassocnus natans
Muizon & McDonald, 199
Thalassocnus littoralis
McDonald & Muizon, 200
Thalassocnus carolomart
McDonald & Muizon, 200
Megalonychidae
Gervais, 1855
Doubtful data
Mylodontidae
Gill, 1872
Mylodontinae
Gill, 1872
Mylodon campbelli
Frailey, 1986
Cingulata
llliger, 1811
Glyptodontoidea
Gray, 1869
Pampatheriidae
Paula Couto, 1954
Pampatheriinae
Paula Couto, 1954
Gen. & sp. indet.
(see Frailey, 1986)
Dasypodoidea
Gray, 1821
Dasypodidae
Gray, 1821

Gen. & sp. indet.
(see Spillmann, 1949)
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Table 2 — Pleistocene-Holocene Xenarthra from Peru.

Cingulata
llliger, 1811
Glyptodontoidea
Gray, 1869
Pampatheriidae
Paula Couto, 1954
Pampatheriinae
Paula Couto, 1954
Holmesinacf. paulacouto
Cartelle & Bohdrquez,
1985
Glyptodontidae
Gray, 1869
Glyptodontinae
Gray, 1869
Glyptodon clavipes
Owen, 1938
cf. Panochthus sp.
Burmeister, 1866
Phyllophaga
Owen, 1842
Megatherioidea
Gray, 1821
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360 Frangois PUJOS & Rodolfo SALAS

Fig. 2 — Skeleton oMegatherium Pseudomegatherium cf. urbinai from Uyujalla
(Ocucaje). A: lateral view of the skeleton; B: lateral view of the skull and
the mandible.
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Fig. 3 — Skull of Scelidodon chiliensis from Chingas (conserved at the Chingas
council, without reference number) in lateral (A): ventral (B), and dorsal (C) views.
Scale bar equals 5 cm.



362 Frangois PUJOS & Rodolfo SALAS

Fig. 4 —Scelidodon chiliensis from Pampa de los Fosiles, Cerro de Pasco, and Tres

Ventanas. A: right scapula (MNHN CPN 16) in lateral view (anterior towards top);
B: right humerus (juvenile specimen, UNA with the same reference number than
UNA V2642 ofM. urbinai sp. nov.) in anterior view (medial towards right); C-D:

left radius (MUSM 122) in posterior and anterior views (medial towards right); E:
right femur (MNHN CPN 16) in posterior view (proximal towards top); F: left
tibia, fibula and astragalus (MNHN CPN 16) in anatomical position in anterior

view (proximal towards top); G: right damaged calcaneum (HDD PV22-44-U6) in

dorsal view (posterior towards top). Scale bar equals 5 cm.
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364 Frangois PUJOS & Rodolfo SALAS

Fig. 5 —Eremotherium laurillardi from Pampa de los Fosiles, Tumbes and La
Huaca. A: skull (MUSM 108) in ventral view (anterior towards left); B-C: skull
(first specimen of HDD PV22-40) in ventral (anterior portion of the skull) and
dorsal (posterior portion of the skull) views (anterior towards left); D: skull (second
specimen of HDD PV22-40) in dorsal view (anterior towards left); E-F: right dental
(MUSM 109) in occlusal and medial views (anterior towards left); G: right dental
(first specimen of HDD PV22-40) in lateral view (anterior towards left); H-I: dental
in occlusal and medial view (anterior towards left); J-K: molariform tooth (HDD
PV22-40) in profile and open (a pathological nodule of vasodentine can be observed
inside). Scale bar equals 5 cm.



FOSSIL XENARTHRA FROM PERU 365




366 Frangois PUJOS & Rodolfo SALAS

Fig. 6 —Eremotherium laurillardi from Pampa de los Fosiles and Tumbes. A: atlas
(HDD PV22-44-U9) in ventral view (anterior towards bottom); B: axis (MUSM 101)
in anterior view (dorsal towards top); C: left clavicle (HDD PV22-44-U9) in dorsal
view (posterior towards bottom); D: right humerus in anterior view (lateral
towards left); E: proximal epiphysis of the right ulna (MUSM 100) in lateral view
(proximal towards top); F: proximal extremity of the left femur (HDD PV22-44-U9)
in anterior view (proximal towards top); G: left partial tibia and fibula (HDD
PV22-44-U9) in anterior view (proximal towards top); H: right calcaneum (MUSM
122) in dorsal view (anterior towards left); I-K: left astragalus (HDD PV22-44-U9)
in plantar (posterior towards top), lateroplantar (anterior towards left) and
anterodistal (medial towards left) views. Scale bar equals 5 cm.
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368 Frangois PUJOS & Rodolfo SALAS

Fig. 7 —Megatherium (Pseudomegatherium) elenense from Talara (ROM material)
and Cerro de Pasco (MUSM material). A-B: dental (ROM 3756) in occlusal and left
lateral views (anterior towards right); C: partial left manus (MUSM 134) in dorsal
view (proximal towards top); D: left Mc Il (ROM 35033) in dorsal view (proximal
towards top); E: anterior portion of left femur (MUSM 134) in posterior view; F:
left calcaneum (ROM 2697) in dorsal view (anterior towards left); G-H: pelvis
(MUSM 157) in anterior (dorsal towards top) and ventral (anterior towards top)
views; I-K and L-N: left astragali (ROM 1698 and MUSM 134 respectively) in
anterior (I, L: dorsal towards top), dorsolateral (J, M: medial towards left), and
plantar (K, N: posterior towards top) views. Scale bars equals 5 cm.
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370 Frangois PUJOS & Rodolfo SALAS

Fig. 8 — Photographs of selected elementsMfegatherium (Pseudomegatherium)
urbinai (after Pujos & Salas, 2004). A: left manus in dorsal view (proximal towards
top, medial towards left); B: right foot in dorsal view (posterior towards top, medial
towards right); C: right ulna in anterior view (proximal towards top); D: left radius
in anterior view (proximal towards top); E: right femur in anterior view (proximal

towards top); F: right tibia-fibula in anterior view (proximal towards top); G:

caudal vertebrae in dorsal view and hemal arch in lateral view.
Scale bar equal 5 cm.
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372 Frangois PUJOS & Rodolfo SALAS

Fig. 9 —Megatherium (Pseudomegatherium) tarijense (UNI 1) from Yantac. A-B:
skull in lateral and ventral views respectively (anterior towards right); C-D:
mandible in lateral (reversed from the original) and occlusal views
respectively (anterior towards right). Scale bar equals 5 cm.
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374 Frangois PUJOS & Rodolfo SALAS

Fig. 10 —Megatherium (Pseudomegatherium) tarijense (UNI 1) from Yantac. A:
right Mc 1l in dorsal view (proximal towards top); B: right humerus in posterior
view (medial towards right); C-D: right femur in anterior (lateral towards left) and
anterodistal (anterior towards top) views; E: pelvis in anterior view (dorsal towards
top). Scale bars equals 5 cm.
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376 Frangois PUJOS & Rodolfo SALAS

Fig. 11 — Left astragali of: cf.Eremotherium sp. (A, D, G: MUSM 22, reversed from
the original) from Tarapoto; Megatherium (Pseudomegatherium) sp. nov. (B, E, H:
MUSM 157) from Celendin; Megatherium (Pseudomegatherium) urbinai (C, F, I,

MUSM 15) from Sacaco (Pujos & Salas, 2004). All astragali are seen in anterior (A-
C: dorsal towards top, medial towards left), plantar (D-F: posterior towards top,

medial towards right), and dorsolateral (G-I: posterior towards top, medial

towards left) views. A-C: angle between the plan of the discoid and odontoid facets;

D-F: extensions of the ectal facet and the sulcus tali; G-I: direction of the odontoid

process, convexity of the discoid plan, and distance between discoid and ectal facets.

Scale bar equals 5 cm.
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