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Abstract

New remains of a relatively plesiomorphic natieriid sloth have been recovered from upper
Miocene-aged deposits near the village of Adhnithe Altiplano of Bolivia. The new specimens
appear allied to other middle alade Miocene remains from Argima and Bolivia that have been
assigned to the pseudo-genXy6phorus.“ Xyophorus has not previouslypeen recognized as a
distinct genus because of the paucity of malé& encompasses. The new specimens, however,
include a well-preserved squamosal with attachetit@ry region, and an isaed astragalus. These
elements, which are described in detail, provideféicient number of disnctive characters to
place the previous fossils assignedXydphorus into a new monotypic genus. Beyond exhibiting
a suite of distinctive aapomorphies which justify its forahtaxonomic designation, the new taxon
shares several synapomorphies with more dernvechbers of Nothrotheriak, but also retains a
number of plesiomorphies characteristic cdddanegatherioid taxa, and shows a number of
intermediate features. Although the new taxaimasincomplete to justify a full phylogenetic
analysis, it appears to represarbasal member of Nothrotheldie. Resolution of the taxonomic
status of the genusyophorusawaits a better understandingtioé taxonomy of early Miocene-aged
basal megatherioids.

Keywords: Xenarthra, Pilosa, sloth, auditory regiastragalus, skull, skeleton, late Miocene



Introduction

Intensive, ongoing fieldwork in Neogene depoBibsn the Altiplano of Bolivia over the past two
decades have yielded numerous remains of extinct sloths, including the large megatheriine
Megatherium altiplanicuniSt-André and De luliis 2001poth scelidotheriine (cProscelidodon
Pujos et al. 2012) and mylodontine slotBs{omylodon uccasamamen$sAndré et al. 2010;
Boscaini et al. 2019, 2021) repesasing the Mylodontidaeyith the latter the most abundant taxon,
the nothrotheriid slothsakukullus anatisrostratu@Pujos et al. 2014) andlymaratherium jeani
(Pujos et al. 2016), and thequliar megatherioid slotHiskatherium saintandreiPujos et al.

2011). Included among these remains are specine@usedly pertaining to the enigmatic genus
XyophorusThe taxonomic status and phylogenetic relatigysbf this genus arcontroversial and
have been widely discussed (e.g., De luliiale011; Pujos et al. 201Brandoni 2014; Bargo et
al. 2019; Brandoni et al. 2019), jpart because the fossil reimaiassigned to it are broadly
distributed in time and space, spanning a geographge from the Bolivian Altiplano in the north
to the southern tip of Argentine Patagonia ingbeth, and a temporal range of nearly 12 Ma from
the late early Miocene Santacian SALMA of Santa CruProvince to the early Pliocene
Montehermosan SALMA of La Rioja Provin¢odriguez Brizuela and Tauber 2006; Brandoni
2014; Brandoni et al. 2019). The taxon is also mwarsial because the remains assigned to it are
so fragmentary and poorly preserved. Amagh(il887) erected the genus based on partially
preserved maxillary and mandilulspecimens from the Santa Cruz Formation (Santacrucian
SALMA, late early Miocene), wibh he placed in two speciesyophorus rostratugAmeghino,
1887) andX. simug/Ameghino, 1887), solely because of ditiéerences. The type specimens of
both species have subsequently been lost (Batrgb 2019). Another four fragmentary specimens
from Santa Cruz were assigned to four rpacies by Ameghino (1891, 1894, the former is a
paper in which he also synonymi2&gophoruswith Mercerat’'s [1891] genuSurysodoi based on
size and minor morphological differencedliie size and outline of the teet:sulcatus
(Ameghino,1891),X. atlanticug Ameghino,1891),X. andinugAmeghino,1891) andX.
crassissimugAmeghino 1894)Bargo et al(2019) recently asgned new mandibular and
postcranial specimens ¥ atlanticus including a complete femur and astragalus. partial ulnae, and
a partial radius antibia. New species ofyophorudrom later in the late Miocene (Chasicoan—
Huayqguerian SALMAS) were ected by Scillato-Yané (1973, bondesigiand St-André (1996X.
villarroeli), the former based on a partial mandible tadlatter based ongartial right mandible
(Figure 1) and an isolated astafigs. Frailey (1988) described arfua anterior skull and mandible

from slightly younger Laventan (Laventan SALMAJed deposits at Quebrada Honda, in southern



Bolivia, which he assigned tdapalops angustipalatud¥ut these were subsequently placed in
XyophorugX. cf. bondesiaj by Scillato-Yané and Carlini (1999). Additional partial mandibles
were allocated tXyophorusby Rodriguez Brizuela and Tauber (2086¢f. bondesigi from the
early Pliocene (Montehermosan—ChapadmalalabNg®s) of La Rioja Province (Argentina), and
Croft et al. (2009X. cf. bondesigi from the late early—middlkliocene (Friasian—Colloncuran
SALMAS) of Cerdas (Bolivia), the latter studyso allocating a manual and pedal ungual to the
genus.

Given the paucity of remains, it is perhaps surprising that the diagnoses provided for the
genus itself, and for its constituent species, lman less than compelling. St-André (1996, p. 96)
offered the following diagnosis for the gerXsgophorus“[cf1] déplacée vers la symphyse
mandibulaire et séparée des awtmdents par un diastéme ambueur inférieure au diameétre
antéropostérieur de [mfl]. Des postérieures prismatiquégour translationcfl displaced in front
of the posterior edge of the mandibular gyysis [in dorsal view] and separated from the
molariforms by a diastema of length less thanahteroposterior diameter of mfl. Posterior
molariforms prismatic). The last of these featusesharacteristic odll megatherioid sloths
(Gaudin 2004) in all but the veparliest stages of life, and istlefore not diagnostic. Pujos et al.
(2011) also noted the strong reséanice between thastragali oHapalopsandXyophoruslt is
perhaps not surprising, then, that Scott (196kowed by Lydekker 1894; Perea 1999), based on
Ameghino’s (1887, 1891, 1894) Santacrucian-aged specimens, cong{glepdubrusa junior
synonym of the much better knavand highly variable gendiapalops Brandoni (2014) and
Brandoni et al. (2019uggested that the post-Santa@nSALMA material placed iXyophorus
(in the specieX. bondesioandX. villarroeli) belongs in a separate genus from the Santacrucian
species, but, given the sparseard of the group, they did nadl a genus could be adequately
diagnosed, and hence they refdrte this younger material aXyophorus (following the “Open
nomenclature” style of Bengston 1988).

Although the published diagnoses do notladsth this unambiguously, we agree with
Brandoni (2014) and Brandoni et £019) that the pos$antacrucian aged material assigneH.to
bondesiolandX. villarroeli is marked by distinctive features thmaight be useful in distinguishing
these species from other nothrotheriids. Theskeide traits highlighed by St-André (1996), De
luliis et al. (2011), and Brando(2014), i.e., cfl displaced in froof the posterior edge of the
mandibular symphysis [in dorsal view] and sepafdétem the molariforms by a short diastema of
length less than the anteroposted@meter of mfl, postero-extel opening of mandibular canal

on lateral surface of the corong@docess, mfl not mesiodistally compressed, and deep apicobasal



grooves on the lingual and labglrfaces of mfl and mf2. Thsaid, the case for recognizing a
distinct genus for this material would be bolstegreatly by the additioof new traits from new
areas of the skeleton and not jtie# isolated and fragmentamaterial currently available.

The goal of the present reportasprovide such characters aadreconsider the validity of
post-Santacrucian SALMXyophorusspecies. We report here oniaalated squamosal and intact
attached ear region, alomgth an isolated complete astragaltscovered from gmsits dating to
the late Mayoan—early Chasicoan SALMAs (lateodtine, Fernandez-Monescillo et al. 2019) near
Achiri village, in the BolivianAltiplano. This material clearly pexins to a nothrateriid, and we
reasonably consider it to ladlied with the post-Santacrucian material assigneXymfphorus”by
Brandoni (2014) and Bndoni et al. (2019)hese specimens display a distinctive array of traits
that include plesiomorphic featurssared with basal megatherioidgrived features shared with
undoubted members of Nothrotheriidae (i.e., taxéuded in Varela et al. 2019, excluding
Thalassocnufollowing Amson et al. 2017], and any Santacrucian megatherioids), some
transitional features, and a number of autapomemfihese characteristics allow us to recognize
the new specimens, and related material, as pertgio a new extinct slbtgenus. Moreover, they
will allow us to better understand thhylogenetic affinities of this new taxon.

Materials & Methods

The basis of this report are two new spsms. The first, MNHN-Bol-V 012690, is a right
squamosal and attached auditory region, includicgmplete auditory bulla and petrosal. The
second specimen, MNHN-Bol-V 011887, is an isetatight astragalus. Both specimens were
recovered from the Cerros Pisakeri and Virgata, Mauri 6 Formation, Unit IV (Mayoan—early
Chasicoan SALMAs; Evernden et al. 1977; Fernandenescillo et al. 20193-4 km southeast the
village of Achiri (Pacajes Provae, La Paz Department, Boliviegughly 50 km southwest of the
capital city, La Paz (Figure 2).

The two new specimens are compared to ddterMiocene and Pliocene nothrotheriids, in
particularPronothrotherium typicunmg species from the late Miocema+ly Pliocene of southern
South America (Huayquerian—Chapadmalalan SALMAepresented by several nearly complete
skulls, one with a well-preservediditory region (Patterson &t 1992; Gaudin et al. 2020), as well
as a published description of an isolated aattey(Kraglievich 1928). We will also compare the
skull material taviionothropus cartelleia species from the lakdiocene (Huayquerian SALMA)
of Peruvian Amazonia, represented by a single camplaull with a well-preserved auditory region

(De luliis et al. 2011). In addition, we will use the basal megatherioid idplalops best known



from the Patagonian Santa Cruz Formation (Samtzam SALMA, late early Miocene; Scott 1904),
as a reference taxon, in order to providermation on the plesiomorphic condition of
megatherioid sloths.

The anatomical terminology utilized in theepent study follows that of Wible and Gaudin
(2004), Wible (2010), De luliis et al. (2011), a@dudin (2011). Measurements for all specimens
were taken with a digital caliper to the nearest 0.1 mm.

Museum Acronyms: CRILAR-PZ, Coleccién de PaleozoolagDepartamento de Geociencias,
Centro Regional de Investigacian€ientificas y Transferencia Treaddgica, Anillaco, Argentina;
FMNH, The Field Museum, Chicago, IL, USRAIEB PV, Laboratorio dénvestigaciones en
Evolucion y Biodiversidad (-PV, Reovertebrados), Esquel, ArgergirMLP, Museo de La Plata,
La Plata, Argentina; MNHN-Bol, Museo Nacial de Historia Natural, La Paz, Estado
Plurinacional de Bolivia; MNHN.F, Muséum natidméHistoire naturelleParis, France (ACH
indicating Achiri); MPEF-PV, Coleccion dealeontologia de Vertebrados del Museo
Paleontoldgico Egidio Feruglio, Trelew, ArgejiJATF, Universidad Atbonoma Tomas Frias,
Potosi, Estado Plurinacional de Bolivia; UF, ilarMuseum of NaturaHistory, University of
Florida, Gainesville, FL, USA; YPM-PU, Paeton Collection, Peabody Museum, Yale University,
New Haven, CT, USA.

Other Abbreviations: aptt, anteroventral process of the tegmen typm@fii/cfl, caniniform
tooth; CN, cranial nervegtvp, groove for the musclensorveli palatini iam, internal acoustic
meatusjCZN, International Codef Zoological NomenclatureMfl-4/mf1-3, molariform teeth;
SALMA, South American Land Mammal Age.

Systematic Paleontology
XENARTHRA Cope, 1889
PILOSA Flower, 1883
FOLIVORA Delsuc et al., 2001
NOTHROTHERIIDAE Gaudin, 1994
Mcdonaldocnus:iew genus
Type speciesXyophorus bondesi@cillato-Yané 1979
Figures 1, 3-5



Diagnosis— Small bodied member of Nothrotheriidaanilar to or smaller in size than
Pronothrotheriumlt lacks derived features of m@derived nothrotheriids (i.é?ronothrotherium
AymaratheriumMionothropus Nothrotherium andNothrotheriop$ or retains megatherioid
symplesiomorphies, including: lack a canal from occipital tary system perforating the
paroccipital process; anterolaterally directedt of zygoma; lack of an odontoid process on
astragalus; lack of broad dorsal exposure of éibtdcet; broad astragalaeck; ectal facet not
transversely oriented; small sustentaculartfarzéoid facet on plantaurface of astragalus;
presence of a ridge connecting tiead to the distal lateral troefal in distal view; presence of a
non-articular area on the plantar edge of the latavahtea, lateral to the heau distal view; distal
contact between the fibular andadacets in lateraliew; and, minimal lateral exposure of ectal
facet in lateral view.

Can be distinguished from both basal megatias and other nothrotheriids by the following
autapomorphies: elongated mandibular symphysis, aidtlanterior to posterior edge of symphysis;
short diastema, less than the maximum mesiodestgth of mfl; deepongitudinal grooves on the
labial and lingual surfaces of inind mf2; very rugose exterrglrface of ectotympanic; contact
between styliform process of ectotympanic aretygoid; very high stapedial ratio; very small
anteroventral process of tegmen tympani; subg&edaasa strongly reducegresence of medial
prominence of petrosal; wide sulcus tali on vaigurface of astragalus; shallowly concave ectal
facet.

Etymology—'McDonald’ is in honor of Dr. H. GretylcDonald, recently retired from the U.S.
Bureau of Land Management, and the unquestiopad df fossil sloth experts. He has been a
tremendously important role model, mentor andhfilieo T.J.G, F.P., and A.B., and we are pleased
to name this taxon in his honor, and to thank fanhis unflagging enthusiasm for sloths and for
his years of encouragement and collaboration alittvho work on these fascinating animals.
‘Ocnus’ comes from the Greek ‘ocno,” meaning ‘hesilg or inactive,” and ian ending frequently
used in sloth genus names.

Referred material—Largely following Brandoni et al2019), we recognize material assigned
to “Xyophoru$ bondesiaji “Xyophorus villarroeli, and “Xyophoru$ sp. as pertaining to a new
nothrotheriid genusylcdonaldocnusincluding: “Xyophoru$ bondesioiMLP 32-V-20-1, partial
left mandible (Scillato-Yané 1979)XYyophorus cf. bondesioiCRILAR-PZ 262, partial left
mandible (Rodriguez Brizuela and Tauber 2008Y,dphorus cf. bondesiolUATF-V-000871,
partial right mandible, UATF-V-000885@anual ungual phalanx, UATF-V-0008825, pedal
ungual phalanx (Croft et al. 2009Xyophorus™villarroeli MNHN.F. ACH 15, right astragalus,



MNHN.F ACH 43, partial rightmandible (St-André 1996)Xyophorus”sp. MPEF-PV 3264,
partial left mandible (Brandoni 2014)X$ophorus”sp. LIEB PV 5129, right mandibular fragment
(Brandoni et al. 2019); as well as the matefnain the presentstly - MNHN-Bol-V 012690 right
squamosal with auditory region, MNHN-Bol-V 011887, right astragalus.

Questionably Referred materiat“ Xyophorus”cf. bondesiolUF 26668, palatal portion of skull
and partial mandible with complete dentitidif; 24200, partial left mandible with symphysis,
which possesses some but not allhaf diagnostic characters oetgenus, though it falls within the
appropriate age range (Laventan SALMA, middliecene; Frailey 1988randoni et al. 2019).

Distribution—late early—early middle Miocenei&sian SALMA to early Pliocene
Montehermosan SALMA, roughly 16/15-6/5 Ma; knofwom multiple localities in Argentina and
Bolivia (see map iBrandoni 2014, Figure 3).

tMcdonaldocnus bondesidiScillato-Yané 1979), new combination

Holotype—MLP 32-V-20-1, partial lefdentary (Scillato-Yané 1979)

Referred material— As for genus listed above.

Distribution—As for genus listed above.

Diagnosis—Because the newly constituted genus anotypic, the diagnosis for this species,
the type and only species, is thensaas for the genus as a whole.

Remarks—In prior works, Xyophoru$ bondesioiand “Xyophorus villarroeli were
distinguished on the basis of size and the crostsesal shape of the lower caniniform (St-André,
1996; Croft et al. 2009; Brandoni 240, Brandoni et al. 2019), but wd® not believe that either is
sufficiently reliable as a basisrfepecies definition (see, e.g., dission in De luliis 2018 on use of
size for diagnosing sloth taxa), @ choose instead to place ak timaterial in the same species.
“Xyophorus bondesioihas priority (see Articl@3 of the ICZN 1999), and sl the material of the
new genus is assigned to this species for the tinmg ecognizing that thisxakes for a very long-
lived species that may require subdivision pendiisgoveries of new, more anatomically extensive

materials.

Description
Specimen MNHN-Bol-V 012690 is an isolated right sgoaal, preserving much of the ear region,
but missing the zygomatic process (Figure 3).

Ectotympanie The ectotympanic is complete and apparently tightly sutured to the skull. This

bone is horseshoe-shaped, surrounding a dorgallgrélongated poruacousticus. In both



respectsMcdonaldocnusesembles nothrotheriid sloths anéfetis from more basal megatherioids
like Hapalopsin which the ectotympanic is more circubamd more loosely &tched to the skull
(Patterson et al. 1992; Gaudin 1995, 2004). As in mostssthe anterior crus larger than the
posterior crus (Figures 3A, C,.4he posterior crus @ttached dorsally to the post-tympanic region
of the squamosal laterally; posteredially, it is connected to aitbge of bone linking the mastoid
petrosal and the squamosal, as in other s[@ligsire 3A, C-D; Gaudin 1995). The inner surface of
the ectotympanic is visible at thip of the posterior crus, so thifie sulcus tympanicus and crista
tympanica for the attachment thie tympanum are evident (Figure 3A, C-D). Immediately behind
the posterior crus and the bridge of bone to Witiattaches is the opieig of the stylomastoid
foramen (Figures 3C, 4). The ventral portadrthe ectotympanic is somewhat expanded
transversely in ventral view, more so tharmapalopsbut less than in earlyothrotheriids such as
MionothropusandPronothrotherium(Patterson et al. 1992; De luliis et al. 2011). The surface of
this portion of the ectotympanic is highly rugagigures 3A, C, 4). Although this may be
exaggerated by post-mortem erosion, we note thag@se ectotympanic surfaisecharacteristic of
nothrotheriids and their relatives, includiRgonothrotheriumHapalops andAnalcimorphus
(Gaudin 1995, 2004). The ventral portion of the ectqignic is deep in taral view, especially
anteriorly, i.e., it is much broad#han either the anterior or posterior crura. In this respect it
resemble®ronothrotheriumPatterson et al. 1992; Gaudihal. 2020) and differs from
Mionothropus Hapalops andAnalcimorphugScott 1904; Patterson et al. 1992; De luliis 2011),
where the ectotympanic ring has more unifgmoportions. This ventral segment of the
ectotympanic appears to be attached medialtiiedympanohyal and the entotympanic, with the
opening for the Eustachian tube situated betvieemrctotympanic and the latter element (Figure
3C-D). An elongated styliform pcess of the ectotympanic foriie anterior margin of this
opening, and forms a small distal contact ik pterygoid (Figur8A). Although a sizable
styliform process is present llapalops Pronothrotherium andMionothropus(Patterson et al.
1992; De luliis et al. 2011), the process doescnatact the pterygoid iany of these taxa. The
anterior crus is more massive and rugose thapdbkterior crus, and is exclusively attached to the
squamosal (Figures 3A, 4). The Glaserian fispasses between the anterior crus of the
ectotympanic and the squamosal (Figure 3A, C).

Entotympanie As in most sloths, the entotympanichttdonaldocnuss composed of two
vertical plates separated by ameroposteriorly elongated suldos the internal carotid artery
(Figure 3C). The latergdlate appears to be damaged postriarthe vicinity of the stylohyal

fossa but the bone is otherwise nearly completéomt of the stylohyal fossa, the ventral margin



of the entotympanic lateral plate is thickemad rugose, and extends clearly ventral to the
ectotympanic along its entire length (Figure 3C-I}e anteroventral process of the entotympanic
appears to be missing but this is likely dugagghonomic damage. The medial portion of the
entotympanic is deeper than thaHzpalops similar in proportions tohe basal nothrotheriids
PronothrotheriumandMionothropus(Patterson et al. 1992; Ddlils et al. 2011). The carotid
sulcus is quite broad posteriorly but narralvamatically roughly at the midpoint of the
entotympanic, becoming a transversely narrow trabghcurves medially and dorsally into the
carotid foramen (Figure 3D). The entotymparoatacts the petrosal dorsally, the ectotympanic,
mastoid, and tympanohyal lateralnd has a small anterior contaéth the pterygoid (Figure 3C-
D).

Stylohyal fossaThe stylohyal fossa is likely comprisefithe same four elements that are
typical for sloths: tympanohyal, mastoid portiorpetrosal, entotympanic, and the paracondylar
process of the exoccipitalltlaough the latter is missing atite posterior portion of the
entotympanic is damaged (Figure 3C-D). As preserved, the outline of the depression is oval as is in
nothrotheriids, in contrast to the circular outlineHafpalopsand other basal megatherioids
(Gaudin 1995: char. 54, 2004). The bulk of the fassammprised by the circular head of the
ventralmost portion of the tympanohyal.

Petrosal The lateral surface of the petrosal isblisithrough the porus acusticus (Figure 4). As
is typical for sloths, the promontorium of theiqesal is rounded pogsierly but carries an
anterodorsal extension with a flat lateral surfades fenestra vestibuk the largest aperture
observable on the promontorium (stdial ratio = 1.93). It is an &rToposteriorly elongated, oval,
perhaps more elongated than in any other knshath (Gaudin 2011: stapedial ratios INK&ocnus
CholoepusandBradypusl.5-1.6; Boscaini et a2018: stapedial ratio faslossotheriuml.35).
There is a broad, triangular cristeerfenestralis separating the fetra vestibuli from the aperture
for the cochlear fossula (Figure 4; note theelatipening leads to therfestra cochleae, and the
latter term has been used for this opening; W20I£0). Immediately lateral tive fenestra vestibuli
is a deep and very narrow facial sulcus flankéerddly by a strong crista patica. At its posterior
end, the crista gives rise to thesbaf the tympanohyal. At its anteriend is a small expansion that
represents the anteroventral process of the tegyngwani (aptt). The small size of the aptt stands
in stark contrast to the conditi in basal megatherioids likéapalopswhere the aptt forms a large
concave plate that contadte anterior crus of éhentotympanic; in nothrotheriids, the aptt is even
further enlarged (Gaudin 1995, 2004). Lateral toctiista parotica, thera@ppears to be a deep

epitympanic sinus as in tyqal for megatheroid sloths.
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Medial surface The medial surface dlie petrosal in MNHN-Bol-V 012690 is well preserved
(Figure 3B). Its most prominerngdture is the large deep posteromedially directed internal acoustic
meatus (iam) characteristic sibths (Gaudin 1995). Recessedret bottom of the canal, the
openings of CN VII and VIII are visible. Theuslter of dorsal openings (including the facial
foramen and the superior vestibular area of tistilmelocochlear nerve; Wie 2010) is larger than
the ventral cluster (including the remaining opgsi for branches of CN VIII, the inferior
vestibular area, the spiral criform tract and the foramen singwj Wible 2010), the two clusters
separated by a sharp-edgeedstr The area postetorsal to the iam shows only the barest
impressions of a very shallow subarcuate fossajnusual condition for a xenarthran. Most sloths
have a broad, fairly shallow bdistinct subarcuate fossa (e §tock 1925; Patterson et al. 1992;
Gaudin et al. 2015; Boscaini et al. 2018u@ia and Broome 2021). The fossa is also well
developed in cingulates (e.g., Wat2010; Gaudin and Lyon 2017). The fossa is very deep in some
anteaters, but is reducedivyrmecophagdGuth 1961; Patterson et 4992; Gaudin and Branham
1998). The latter taxon most closelgproximates the condition Mcdonaldocnusmong
xenarthrans, but the fosisaless well developed McdonaldocnusAbove the iam, there is a
strong crista petrosa that matke boundary of the cerebellar agé of the petrosal. Anterior to
the iam is a broad anteroposteriorly directed geathat may accommodate a portion of the inferior
petrosal sinus (following Gaudand Lyon 2017). Below this groove is an extremely large medially
directed prominence of the petrosal. To our knogée this prominence has neither been described
or identified previously in sloths.

Posterior surface of the petrosalhe lateral most feature tife petrosal is a prominent
paraoccipital process (Figure 3Q-rhis forms the lateral boundatty the ventral opening for the
occipital artery. The artery trawelithin a partially closed canaiside the mastoid portion of the
petrosal as in some megatheriids (MegatheriumandEremotheriun), as opposed to the
primitive condition observed in basal megathesoidchere the artery is in an open groove (e.g.,
Hapalops AnalcimorphusandSchismotheriuin or the more derived condition Mothrotherium
andPlanopswhere the artery is completelyaosed in a bony canal (Gaudin 1995, 2004).
Mcdonaldocnusilso lacks the canals which perforate garoccipital process in Nothrotheriidae
(Gaudin 1995; De luliis et a2011; Gaudin et al. 2020), markiegl openings on the lateral surface
of the skull posterodoas$ to the process.

Lateral surface of the squamosals noted previously, the latd surface of the squamosal
serves as the point of attachment for the ectotynspdnst anterior to thettachment point between

the anterior crus and squamosal is a wellettgped postglenoid foramen (Fig. 3A). The
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postglenoid foramen is generally reduced or abisgpitosans (Gaudin 1995). It has been observed
in other fossil sloths, mostly in taxa ttee not one anothers’ close relatives, édipnothropus

(De luliis et al. 2011)NeocnugGaudin 2011)Parocnus(Fischer 1971: fig. 9) and in a few other
sloth taxa identified by Gaudin (200MegatheriumNematheriumandAnalcimorphug, but it is
rarely this prominent. Ventral to the postgi@hforamen and anterior to the opening for the
Eustachian tube is another large opening between the squamosal and ectotympanic. This opening
emerges into a deep anteroventrally directedge that has been identified as accommodating the
tensor veli palatini muscle (gtvp; Figure 38; Gaudin 1995). This groove is presentapalops

and in Megatheriidae and Notlineriidae (Gaudin 2004). The foramevale opens medial to the
end of the gtvp. It would appear that the foem ovale is almost entirely surrounded by the
squamosal bone with a small ventral contributioitseim from the pterygai (Figure 3C). This is
typical for most megatherioid slotfiGaudin 2004), with the exception Bfonothrotheriumwhere
the aperture lies entirely withthe alisphenoid (Gaudin et al. 2020).

Zygomatic processlhe zygomatic process of the squamosal is mostly preserved (Figure 3A, C-
D). It is anterolaterally directeid ventral view with a flat keral face and a sharp dorsal margin
(Figure 3C). On its ventral surfagecarries a glenoid fossa withwell-demarcated medial edge.
The fossa appears to be wider transversely itharelongated anteroposierly, and its medial
limit is marked by a low, anteropsiorly elongated eonglenoid process (Figure 3C). The fossa is
deeply concave transversely and nearly flatraptesteriorly. The post glenoid region is marked by
numerous longitudinal ridges. This differsiin the condition in basal megatherioids,
Pronothrotheriumand megatheriids, where the postagliel region is characterized by rugose
bone, but is similar to the condition MionothropusandNothrotheriopgGaudin 1995, 2004; De
luliis et al. 2011; Gaudin et al. 2020).

Astragalus Two astragali oMcdonaldocnusre available (Figure 5A-F). The astragalus was
originally described by St-André (1996 part of the type specimen &fyophorus villarroeli
(MNHN.F.ACH 15, Figure 5A-C; St-André 1996). Thipecimen is well preserved, missing only a
chunk of bone along its proximal edge, affectingtthial trochlea and ectfacet (Figure 5B-C).

The new isolated right astragalus weawsred from Achiri (MNHN-Bol-V 011887; Figure 5D-F)
is almost perfectly preserved, with the exceptdf a small amount clurface erosion around the
margins of the sustentacular faoa the ventrolateral side tife bone, and a small break at the
distal end of the lateral trochlea.

The dorsal surface of the bone in MNHN-Bol-V 011887 is dominated by the medial and lateral

trochleae of the tibial facet (Figure 5E). Thedait relatively narrow transversely and elongated
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proximodistally, of uniform width, with a straigldteral edge. It is avex transversely, and
strongly convex proximodistally, and its surface faceslially. The medial trochlea is confluent
with the lateral trochlea at its mh@l end, but diverges distally edughly a 70° angle. The medial
trochlea is convex both transversalyd proximodistally, and is algairly uniform in width. The
medial and lateral trochleae are similaMNHN.F.ACH 15 (Figure 5B; St-André 1996), ¥
atlanticus(Bargo et al. 2019), and indlbasal megatherioid gendapalops(Figure 5H) except
that in the latter three taxa the medial trochldads divergent from the latd trochlea. The distal
angle between the medial and latérathleae is roughly 40° in MNHN.F.ACH 185°in X.
atlanticus(Bargo et al. 2019, fig. 6and it varies between 35° - S5iA*Hapalops(35°in H.
elongatu=MNH P13123; 57th Hapalopssp. MLP 88-X-2-1.4 [lgure 5H]; 45° irH. longiceps
YPM-PU 15523), whereas in the nothrothertdonothrotherium typicunfFMNH P15223;
Kraglievich 1928), the medial trbtea is a fully developed odtoid process typical of many
derived sloths (McDonald 2012), orientecha0° angle to thlateral trochlea?ronothrotherium
also differs from the other taxa in that the fibflret is broadly exposed dorsally, and extends far
laterally, making the astragalus mucloduer transversely in dorsal view.

Immediately distal to theupction of the medial and latd trochleae in MNHN-Bol-V 011887
is a deep pit. A similar pit is dedieed on the dorsal astragalar surfacklapalops longiceps
Scott (1904) suggested its function is to accommatiatelongate anterior distal tibial process at
the end of the tibia, seng as a stop to avoid hyper-dorseXlon. The pit is also present in
Pronothrotherium(FMNH P15523) albeit a bit more distally locateadong the medial edge of the
lateral trochlea than in MNHN-Bol-V 011887, etteas it is more cénally located inX. atlanticus
(Bargo et al. 2019), inlapalops longicep§YPM-PU 15523; Scott 1904, plate 33, fig. 4) ahd
elongatugFMNH P13123), and is situated along thietal edge of the medial trochlea in
Hapalopssp. (MLP 88-X-2-1.4; Figure 5H). The degsion is poorly developed in MNHN.F.ACH
15 (Figure 5B; St-André 1996). Thetiagalar neck, which connectsthbial facets to the distal
articulation for the navicular on the head, is relativ@lyad in all of the taxdescribed here (Figure
A, D, E), nearly as wide dhe tibial facets themselveshficdonaldocnus, X. atlanticuend
Hapalops.The neck is more constricted medially and laterallrionothrotherium(FMNH
P15223; Kraglievich 1928).

The plantar astragalar surface is largely ocedifby two facets for the calcaneus, the lateral
ectal facet and the medial sugterular facet (Figure 5C, F). lapalops the ectal facet is
boomerang-shaped, i.e., it has a striatgral indentation and a medelge that is either medially

convex (Figure 5I) or straight, with the distabgsroximal ends extended laterally above and below
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the lateral indentation (Figure 5Mhe facet is oriented mostlygximodistally, but tilted slightly
laterally at its distal end. IMNHN-Bol-V 011887, the ectal facet $ia similar orientation, but the
lateral indentation is weaker thanHiapalops,and the facet only extends laterally at its proximal
end, the distal end being rectangular in shapgu(Ei5F). The preserved portion of the ectal facet
in MNHN.F.ACH 15 (Figure 5C) is identical that of MNHN-Bol-V 011887 (Figure 5F). Nearly
the opposite condition prevails ¥ atlanticus(Bargo et al. 2019), witthe distal end extended
laterally but the proximal end only weakly so.Rronothrotherium(FMNH P15223)the ectal

facet differs in both shape and orientation. In shiaigenearly rectangular, it slight indentations
along its long edges, and it is oriented almastgversely, with only dight distolateral tilt.

The sustentacular facstroughly quadrangular in all thexeaexamined here, and is much
smaller than the ectal facet (though less déromothrotheriun), separated from that facet by a
deep groove, the sulcus tali.&hulcus is fairly wide iMcdonaldocnugFigure 5C, F) and iX.
atlanticus(Bargo et al. 2019). It isomewhat narrower iHapalopssp. (MLP 88-X-2-1.4), and is
quite narrow in the othddapalopsspecimens (FMNH P13123 and YPM-PU 15523) and in
Pronothrotherium(FMNH P15223). The orientation of thessentaculum varies among these taxa.
In Hapalops,it faces not only in the plantdirection, but also somewhat medially and proximally
(Figure 5I). It has aimilar orientation irX. atlanticus(Bargo et al. 2019) and in MNHN.F.ACH 15
(Figure 5C) It is tilted proximally to a muckesser degree in MNHN-Bol-V 011887, and in
Pronothrotheriumt faces directly proximally.

The distal navicular facet is @aded proximally onto the ventromabisurface of the astragalus
(Figure 5D-F). In MNHN.F.ACH 15 (Figure 5A, C) arthpalopssp. (MLP 88-X-2-1.4, Figure
5G, I), this extension is broadly confluent wiktie cuboid facet, separated by only a broad, shallow
proximal indentation. The indentation between pmdinavicular facet extesion and cuboid facet
is deeper in MNHN- Bol-V 011887, K. atlanticus(Bargo et al. 2019), and in the other two
Hapalopsspecimens (FMNH P13123 and YPM-PU 15523)e cuboid facet itself lies on the
plantar surface dhe astragalus iNcdonaldocnugFigure 5C, F)X. atlanticus(Bargo et al. 2019)
andHapalops(Figure 5I), as noted by Scott (1904) ie ttase of the lattefhe facet is pointed
proximally in MNHN.F.ACH 15, whereas it hadeoad rounded proximal margin in MNHN-Bol-
V 011887 X. atlanticus(Bargo et al. 2019), artdapalops In Pronothrotherium(FMNH P15223),
the cuboid facet lies on the lateral side of thedheadely separated from the proximal extension of
the navicular facePronothrotheriumalso differs from the other taxa due to the presence of a large
non-articular area occupying the proximomedialaagtar surface in ventraiew, an area largely

absent in the other forms.
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The head of the astragalus is covered by a cencavicular facet in all the taxa examined for
the present study (Figure 5D). A concave naviciadleet is a synapomorphy of Pilosa (Hoffstetter
1958; Gaudin and McDonald 2008). In MNHN.F.ACH 1%g(Fe 5A), the facet is nearly circular
(ratio of maximum dorsoplantar depth to maximuamgverse width = 0.98), whereas in the others
(Figure 5D, G) the facet is somewhat elongatadgsversely (ratio adepth/width: MNHN-Bol-V
011887 = 0.71Hapalopssp. MLP 88-X-2-1.4 = 0.7 #apalops longicep¥ PM-PU 15523 = 0.72;
X. atlanticus= 0.77 [based on Bargo et al. 2019, fig.Rjpnothrotherium typicurfMNH P15223
= 0.82). The head is connected by a strong, rounded todpe ventral edge afe lateral trochlea
in MNHN-Bol-V 011887, as well as iK. atlanticus(Bargo et al. 2019) and Hapalops.The ridge
is sharper but weaker in MNHN.F.ACL5, and is absent entirely RronothrotheriumThere is a
sizable, non-articular area visibledristal view, lateral to the headbutting the distal edge of the
lateral trochlea, iMcdonaldocnugFigure 5D) Hapalops(Figure 5G), an. atlanticus(Bargo et
al. 2019). This is also missing RronothrotheriumThe latter also differs from the others in that
the lateral trochlea is much tallerdistal view, and the odontoidqaress has a large distal exposure
that the medial trochlea lacks in the other taxa.

The fibular facet has a similaragte in lateral view among alléhaxa observed in the present
study. It contacts the ectal facet\ttdonaldocnugFigure 5F)Hapalops(Figure 5I), andX.
atlanticus(Bargo et al. 2019), wheretiss contact is missing iRronothrotheriumThe latter taxon
also has a broad exposure of the ectal facedaidbose cuboid facet in lateral view. These are
missing inMcdonaldocnusindHapalops.

In medial view, MNHN-B&V 011887 strongly resemblégonothrotherium(FMNH P15223)
in that the lateral trochlea is much taller tilh@ medial trochlea, arfths a semicircular dorsal
edge, whereas iHapalopsthe lateral trochlea is lower and letsongly curved. In addition, the
medial trochlea is proximodistally narrower, asnonothrotheriumand is bordered distally by a
strong indentation. This indentation is missingdapalops,and the medial trochlea is more
elongated proximodistally in medial viewhe medial view shows that MNHN-Bol-V 011887
differs from bothPronothrotheriumandHapalopsin the curvature of the ectal facet, with the
concavity of the facet much less in the first taxon.

Discussion
Brandoni (2014) and Brandoni et £019) both suggestedat post-Santacrian sloths assigned
to the nothrothere gendgophorugi.e., X. bondesioandX. villarroeli) likely comprised a distinct

lineage from the material originally placedthis clade by Ameghino (1887, 1891, 1894).
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Ameghino’s specimens were older, all deriving fribra Santa Cruz Formation of Patagonia, which
is late early Miocene in agedBtacrucian SALMA). However, Bnagloni (2014) and Brandoni et al.
(2019) hesitated to erect a new taxon for this ma{dyecause of the paucity of material available
at the time and the consequent lack of a sufficiember of diagnostic feates for such a clade,
choosing instead to refer to these@mens with the generic epithetyophorus’ following the

open nomenclature convention ofrgston (1988), but renderingetlhinderstanding of this genus
very difficult. Moreover, the majay of specimens assigned t¥yophorus were partial mandibles
which, though distinct in seva respects from the old&yophorusnaterial, indeed provide a very
limited basis for erecting a new taxon (De luliis 2018).

The new specimens from Achiri describedhe present report, and especially the skull
fragment with ear regigrsignificantly increase the informati available for basal nothrotheriids.
The astragalus we recovered is similar to beoastragalus from Achiri reported by St André
(1996, part of the type oiXyophorus villarroeli), although it is better pserved. It bears a more
medially divergent medial trochlea, moresly approaching the odontoid facet of derived
nothrotheriids (Stock 1925; Kraglievich 1928;r@#le and Fonseca 1982); it possesses a dorsal pit
alongside the lateral trocdd that receives the arite distal tibial pr@ess, and a less proximally
tilted sustentacular facet. However, the stronglaities between these tnastragali (Figure 5A-

F), confirm for the moment the presence of a single small-sized megatherioid species in the
Bolivian locality of Achiri. However, the squamosaith its attached auditg region is even more
indicative of the anatomy dficdonaldocnusas it bears a significant nbser of diagnostic features
of this genus. The ear region of mammals has be@®n recognized as one of the most complex
regions of the skull (Novacek 1993), and one thatv@utionarily labile, such that it has proved
particularly useful and sometem fundamental as a sourcdafonomically and phylogenetically
informative characters for mammals in genéRdugier and Wible 2006; Qéary et al. 2013) and
xenarthrans in particular (e.g.,teason et al. 1989, 1992; Gaudin 1994 in the present case. The
new ear region clearly siws that this new taxoMlcdonaldocnusincorporating the remains of
relatively primitive, small bodied nothrotheres fraime late early—early middle Miocene (Friasian—
Colloncuran SALMAS) and early Pliocene @dtehermosan—Chapadmalalan SALMAS) of
Argentina and Bolivia, is a basal member of tleel Nothrotheriidae, but one lacking some of the
traits of more derived members of the group. Ndtienid characters it shes from the auditory
region include a dorsoventrally elatgd ectotympanic with an elorigd styliform process that is
tightly sutured to skull, an ovate stylohyatsa, and the presencel@fgitudinal ridges in

postglenoid region (Figure 3). Additional nothrotietdharacters from the astragalus include a
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lateral trochlea of the astragatdnial facet with a semicircular dorsal edge in medial view; a
proximodistally narrow medial trévea bordered distally by strongdientation in medial view; and
a pit on the dorsal surface of the agtilus, medial to lateral trochlday the anterior distal tibial
process (present only in the new specimen).

However,Mcdonaldocnusgacks features of more derived nothrotherii@efothrotherium
AymaratheriumMionothropus Nothrotherium andNothrotheriop$ as noted in the diagnosis
above. These include a canal fridme occipital artery system perating the parocpital process,
an odontoid process on the astragadusroad dorsal exposure oétfibular facet on the astragalus,
and a transverse orientationtbé ectal facet of the astragalus. In addition, it retains numerous
megatherioid symplesiomorphies, among them: aeralaterally directedoot of the zygoma; a
broad astragalar neck; a snalstentacular facet; a cuboiatéh on the plantasurface of
astragalus; a ridge connecting thadh¢o the distal lateral trochl@adistal view;a non-articular
area on the plantar edge of the lateral trochleaalatethe head in distaiew; a distal contact
between the fibular and ectal facets in lateral view; and minimal lateral exposure of the ectal facet
in lateral view.

Moreover,Mcdonaldocnugxpresses some features tua transitional between basal
megatherioids likédapalopsfrom the Santacrucian SALMAnd more derived rthrotheriids like
PronothrotheriumandMionothropus poth from the Huayquerian SALMAncluding:
ectotympanic expanded transversalyentral view (more thaHapalops less than derived
Nothrotheriidae); medial portion of thetetympanic is deeper than thatl@palops similar in
proportions to the moréerived nothrotheriidBronothrotheriumandMionothropus medial
astragalar trochlea medially divergent (variable, more ittegpalopsand Xyophorus atlanticudess
than derived Nothrotheriidae); ectal facet expantsddy at distal end only (extends laterally at
both ends irHapalops,not expanded at either endRmonothrotheriuny, sustentacular facet less
proximally oriented than iRlapalopsandX. atlanticusmore so than ifPronothrotherium
(variable); lateral trochlea elet in medial view relativeo medial trochlea (more thadapalops
andX. atlanticus less tharPronothrotheriun.

Although we have assigned all specimens include&yophorus by Brandoni (2014) and
Brandoni et al. (2019) tour new genus, we have singled one assignment as questionable. A
partial skull and mandible reported by Fraile9&8) from sediments in Quebrada Honda, Bolivia,
assigned to the Laventan SAlAmiddle Miocene, 13.1-12.4 Ma [s€&gbert et al., 2020]), were
originally placed in the specié¢tapalops angustipalatugut were subsequently moved to

“Xyophorus cf. * X’ bondesioiby Scillato-Yané and CarlinLl999). There is a second mandible

17



from the same locality (UF 242000) that we ajsestionably refer to the new genus. Although
these specimens are of the right age to be includeit@onaldocnus- indeed, there is older
material from Cerdas (Friasian — ColloncurarL8M\s; Croft et al. 2009) that we subsume in the
new taxon — and the two mandibles do haveoatshastema and elongated mandibular symphysis,
as in otheMcdonaldocnuspecimens, we note that these mandilalels the most distinctive dental
feature oMcdonaldocnusthe deeply grooved first and secandlariforms. The grooves are not
entirely absent, they are just weakly develoed, hence more similar tbe condition in basal
megatherioids likédapalops(Scott 1904). And though De lulieg al. (2011) caution against the

use of apicobasal grooves on the lingual and labial surfaces of the molariforms as phylogenetic
characters in nothrotheriids vgn their variable expressionwell-sampled taxa like the stem
megatherioidHapalopsand the highly-derived nothrothekmthrotheriopswe note that the

grooves are particularly deeptime lower molariforms of othet. bondesioandX. villarroeli

(Figure 1), and so their poor development im @uebrada Honda specimens merits some caution
when assessing their taxonomic affinities. Pphetial skull recoverelly Frailey (1988) may
eventually be helpful in more clearly detemmg the taxonomic provenance of the Quebrada
Honda specimens, but only the palate is illusttaied described. Fraile§ 488, p. 7) states that “a
portion of the basicranium [is] preserved,” butdnevides no further infonation, and of course,

the only other partial skull dflcdonaldocnusthe one from Achiri, preserves neither the
basicranium itself, nor any portion of the palat#hough on balance, given its age and geographic
provenance, we feel there is reason enoudtypothesize a connection between the Quebrada
Honda material and other specimengre confidently assigned kcdonalocnusye also

recognize thathe morphological evidence for its inclasiis less compelling, and perhaps warrants
some question pending the availability of more material.

It is important at the end to emphasize thatpresent study does mesolve the taxonomic
status of the originahaterial assigned t¥yophorusoy Ameghino (1887, 1891, 1894). As noted in
the Introduction to the presestudy, other authors (e.g., Lyder 1894; Scott 1904; Perea 1999)
have consideredyophorugo be a junior synonym diapalops,based solely on Ameghino’s
specimensBargo et al. (2019) provide axtensive discussion of tlkenfusing taxonomy of this
material. Although they suggest some of the origiyaphorusspeciesX. andinus, X. atlanticys
andX. crassissimyamight represent a distinct clade frather Santacrucian basal megatherioids
based on dental features; and, moreover, that sbthe new skeletal remains they assigixXto
atlanticusexhibit autapomorphic traits, yet they ot attempt to formally designate any new

genera or formally emend the diagnosis of any existymphorusspecies. We consider that the
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ultimate fate oiXyophoruscannot be determined without an extensive revisidtiagfalopsand

“allied genera” (e.g.Pseudohapalop®amphihapalopsetc), like that recently completed for its
fellow Santacrucian-aged megalonychid takmtholoeopgSantacrucian SALMADe luliis et al.
2014). Such an analysis could provide a clearderstanding of what should and should not be
included inHapalops.Until such systematic revision is completed, however, only those species
erected by Ameghino and with a provenance from&antian levels of Santa Cruz Province, must
be included in the genu§/ophorusin the absence of a comprehensive revisioHagfalopsand

its allies which is well beyond the scope of the metsstudy, we will refrain from making any
definitive statement regarding the legitimacyXybphorustself as a separatgenus. That said, it is
noteworthy that several of Ameghino’segimens do not satisfy the definitionXyophorusas

regards diastema length, possessidgatema longer than the mesgtdi length of mfl (Brandoni
2014, Table 1). Some also lack apicobasal groowebe lower molariforms (Bargo et al. 2019).
Clearly, the taxonomy ofyophorugequires further study before it can be resolved, though we are
comfortable excludinghis material fromMcdonaldocnusfollowing Brandoni(2014) and Brandoni

et al. (2019).

Finally, beyond an assignment to tNmtheriidae, with the impli¢eon that it represents a fairly
basal member of that clade, we have not yelrgited to better resolve the phylogenetic position of
McdonaldocnusAt this point, there remains very littlefammation on the skeletal anatomy of this
taxon. The sum total of all the spmens assigned to date provigewith information on most of
the mandible, but only the squamosal, auditogyare and possibly the palatal portion of the skull,
along with the astragalus and a few ungual phalafddges.ultimately represents a fairly small
portion of its overall skeletal anatomy, andriéfore we are not convinced that a formal
phylogenetic analysis dficdonaldocnuss warranted as of yet. We are conscious that the
specimens included iMcdonaldocnusepresent a lineage of 10 Ma and it is possible that new
discoveries may justify the recogoiti of other species within this new genus, or even its division
into multiple genera. We think that a greater divgrsftskeletal material needs to be recovered and
described in detail before a more definitive regotuof its affinities can realistically be achieved.

It is our hope that ongoing field work in Balivand Argentina by owgroup, and others, will

ultimately provide such a resolution.
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Figure Captions

Figure 1 Caption:. Right dentaof the nothrotheriid slotMcdonaldocnus bondesioi
(MNHN.F.ACH 43) from the late Micene Bolivian locality of Achirin lateral (A), medial (B),
and occlusal (C) views. Abbrevians: cfl, lower caniniform; nif3, lower molariforms 1-3. Scale
bar = 50mm.

Figure 1 Alt text: Fragmentamyght dentary, includig caniniforms and molariforms, of the
nothrotheriid slotiMicdonaldocnus bondesiMNHN.F.ACH 43) shown in lateral, medial, and

occlusal views with teeth labeled and a scale bar provided.

Figure 2 Caption: Location map of the late Miae fossil-bearing locality of Achiri (La Paz
Department) and Cerros Pisakeri andgén Pata where the new remaindfzidonaldocnus
bondesiowere discovered; (B), general map of Bolivia.

Figure 2 Alt Text: Location map of the late Miocdnssil-bearing locality ofhe village of Achiri
(La Paz Department) and fossil localities ofi@e Pisakeri and Virgen Pata, where the new
remains oMcdonaldocnus bondesiviere discovered, shown next to a general map of Bolivia
indicating the location of Aari relative to the major cities in the country.

Figure 3 Caption: Right posteroleaé portion of the skull attribed to the nothrotheriid sloth
Mcdonaldocnus bondesiMNHN-Bol-V 012690) from the Boliviarocality of Achiri in lateral

(A), internal (B), lateroventtgC), and ventral (D) views. Bbreviations: bo, basioccipital; cf,
carotid foramen; crp, crista petrosa; cs, celedardace; eam, external auditory meatus; ec,
ectotympanic; egp, entoglenoid pess; ent(lp), entotympanic (&atl plate); eps, epitympanic
sinuses; fG, fissura Glaseri; fo, foramen ovald; gebove for the Eustachian tube; gf, glenoid
fossa; gvn, groove for the vidian nerve; gtvp , grofmrem. tensor veli gatini; iam, internal
acoustic meatus; jf, jugular foramen; mpp, megraiminence of petrosal; oaf, occipital artery
foramen; p, parietal; pcp, paracondylar psscef exoccipital; pgipostglenoid foramen; pop,
paroccipital process of theetrosal (= mastoid prose of squamosal of Pattersetnal. 1992); prp,
promontorium of the petrosal; pt(Ip), pterygoid (lateplate); saf, subarcuate fossa; sips, sulcus for
inferior petrosal sinus; sg/f(?)s, suture betwdensquamosal and the frontal(?); shf, stylohyal
fossa; stmf, stylomastoid foramen; zpsq, zygonaticess of the squamosal. Scale bar = 50mm.
Figure 3 Alt Text: Right posterolatd portion of the skull attribetd to the nothrotheriid sloth
Mcdonaldocnus bondesiMNHN-Bol-V 012690) shown in laterainternal, lateroventral, and

ventral views, with structural delslabeled, and a scale bar provided.
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Figure 4 Caption: Ear region intéaal view from the skull attouted to the nothrotheriid sloth
Mcdonaldocnus bondesi@VNHN-Bol-V 012690) from Bolivian locaty of Achiri. Abbreviations:
cp, crista parotica; ec, ectotympanic; ent(lp), embggnic (lateral plate)yvf fenestra vestibuli (=
fenestra ovalis); gEt, groove for the Eustachidret gtvp , groove for tensor veli palatini muscle;
oaf, occipital artery foramen; pcparacondylar process of exoctap(= paraoccipital process of
Pattersoret al. 1992); pgf, postglenoid foramen; pop, panipital process of the petrosal (=
mastoid process of squamosal of Patteetaal. 1992); prp, promontorium of the petrosal; shf,
stylohyal fossa; sq, squamosal; stmf, @tyhstoid foramen. Scale bar = 10mm.

Figure 4 Alt Text: Ear region in clesup lateral view from the skull attributed to the nothrotheriid
slothMcdonaldocnus bondesiMNHN-Bol-V 012690), with structuradletails labeled, and a scale

bar provided.

Figure 5 Caption: Photographs of twdragali of the nothotheriid slothdVicdonaldocnus
bondesioMNHN.F.ACH 15 (A-C) and MNHN-Bol-V 01188{D-F) and the basal megathrioid
slothHapalopssp. MLP 88-X-2-1.4 (G-l) in anterior (A, [13), dorsal (B, E, H), and plantar (C, F,
) views. Abbreviations: ah, astragahead; an, astragalar neck; aufboid facet; ef, ectal facet; ff,
fibular facet; It, lateral trochleant, medial trochlea; nf, navitar facet; st, sulgs tali; suf,
sustentacular facet. Scale bar = 50mm.

Figure 5 Alt Text: Photographs of tvestragali of the nothrotheriid sloiicdonaldocnus bondesioi
(MNHN.F.ACH 15 and MNHN-Bol-V 011887) and the basal megathrioid statpalopssp.

(MLP 88-X-2-1.4), each shown in anitar, dorsal, and plantar viewsjtv structural details labeled,

and a scale bar provided.
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