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ABSTRACT

The Jamaican monkey Xenothrix mcgregori is one of several extinct endemic platyrrhines
known from the late Quaternary of the Greater Antilles. Until recently, the hypodigm of
Xenothrix was limited to the holotype partial mandible and a handful of tentatively referred
postcranial elements. Here we describe several additional fossils attributable to Xenothrix,
including the first cranial remains, all of which were recovered in cave deposits in the Jackson’s
Bay region of southern Jamaica. In addition to a partial face from Lloyd’s Cave and a maxillary
fragment of a different individual from the same site, the craniodental collection includes two
incomplete mandibles with poorly preserved cheekteeth from nearby Skeleton Cave. The new
specimens confirm a distinctive derived feature of Xenothrix, i.e., reduced dental formula in
both jaws (2/2 1/1 3/3 2/2). Although no examples of the maxillary canine are yet known, its
alveolus is notably small. Similarly, athough the upper face of Xenothrix is also unknown, it
is clear that the maxillary sinuses were large enough to encroach significantly on the bases of
the zygomatic processes. The nasal fossa is also very large and wider than the palate at the
latter's widest point. A similar condition is seen in the extinct Cuban monkey Paralouatta
varonai.

Xenothrix continues to generate disputes among platyrrhine specialists because its unusual
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2 AMERICAN MUSEUM NOVITATES NO. 3434

combination of apomorphies complicates its systematic placement. Rosenberger’s recent
““Aotus hypothesis’ stipulates that Xenothrix is a close relative of the living owl monkey
(Aotus) and is not a pitheciid sensu stricto. Two fundamental characters used to support this
hypothesis—hypertrophied orbits and enlarged central incisors—can be shown to be inappli-
cable or uninterpretable on the basis of the existing hypodigm of Xenothrix. The new cran-
iodental evidence confirms our earlier cladistic results showing that the Antillean monkeys
(Xenothrix mecgregori, Paralouatta varonai, and Antillothrix bernensis) are closely related and
that Callicebus is their closest joint extant mainland relative. This may be expressed system-
atically by placing the three Antillean taxa in Xenotrichini, new tribe, adjacent to Callicebini,
their sister-group within subfamily Callicebinae (Pitheciidag).

RESUMEN

El mono jamaiquino Xenothrix mcgregori es una de las varias especies endémicas de monos
platirrinos extintos conocidos del Cuaternario tardio de las Antillas Mayores. Hasta reciente-
mente, e hipodigma de Xenothrix estaba limitado al holotipo, que consiste en una mandibula,
y & unos pocos elementos postcraneanos tentativamente referidos a esta especie. Describimos
aqui varios restos fosiles adicionales atribuibles a Xenothrix incluyendo los primeros restos
craneanos, todos los cuales fueron encontrados en depositos cavernarios en la zona de la bahia
de Jackson en el sur de Jamaica. Ademas de un resto facial parcial de la cueva de Lloyd y
un fragmento de maxilar de otro individuo de la misma localidad, la coleccion de restos
craneodental es incluye dos mandibulas incompletas provenientes de la cueva cercana de Skel-
eton, con premolares y molares pobremente preservados. Los especimenes nuevos confirman
un caracter derivado distintivo de Xenothrix, i.e., una férmula dentaria maxilar y mandibular
reducida (2/2 1/1 3/3 2/2). A pesar de que no se conoce ningin ejemplar de canino superior,
el alvéolo correspondiente es notablemente pequefio. Asimismo, a pesar de que la parte su-
perior de la cara no se conoce, esta claro que los senos maxilares eran lo suficientemente
grandes como para invadir las bases de los procesos cigoméaticos en forma significativa. La
fosa nasal era muy grande también y mas ancha que el paladar en su punto méas ancho. Se
puede apreciar una condicion similar en e mono cubano extinto Paralouatta varonai.

Xenothrix continGia generando discusiones entre los especialistas en platirrinos porque su
inusual combinacion de apomorfias complica su posicion sistemética. La ‘‘hipbtesis Aotus”
recientemente propuesta por Rosenberger estipula que Xenothrix esta cercanamente empar-
entado con el mono almiqui (Aotus) mas que un pitecido en sentido estricto. Dos caracteres
fundamentales usados para apoyar esta hipotesis—orbitas hipertrofiadas e incisivos centrales
grandes—no se pueden codificar o no pueden ser interpretados en base al hipodigma existente
de Xenothrix. La nueva evidencia craneodental confirma nuestros resultados cladisticos anter-
iores indicando que los monos antillanos (Xenothrix mcgregori, Paralouatta varonai, and
Antillothrix bernensis), estan cercanamente emparentados entre si y que Callicebus es su par-
iente mas cercano en tierra firme. Esto se puede expresar en forma sistematica ubicando a los
tres taxones antillanos en Xenotrichini, tribu nueva, adyacente a Callicebini, su grupo hermano
dentro de la subfamilia Callicebinae (Pitheciidae).

INTRODUCTION chine-like dental formula (/2 /1 /3 /2). In

their original report, Williams and Koopman
Until recently, virtually nothing was g P P

known about Xenothrix mcgregori Williams
and Koopman (1952) beyond the bare facts
that this extinct platyrrhine monkey lived in
Jamaica during the latest part of the Quater-
nary and possessed unusual dental features.
For several decades after its initial descrip-
tion, the only item in the Xenothrix hypo-
digm was the holotype itself, a partia
mandible chiefly remarkable for its callitri-

(1952) briefly noted the existence of poorly
preserved but rather primatelike postcranial
remains in the same bone collection from
Long Mile Cave that yielded the type jaw
(for historical details, see MacPhee, 1996).
However, they refrained from describing this
material on the ground that its allocation
would be uncertain. Forty years later, the
Long Mile postcraniads were finaly de-
scribed and mostly allocated to Xenothrix, al-
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Fig. 1.

Map of Jamaica and Xenothrix localities: Caves on the eastern flank of Portland Ridge near

Jackson’s Bay in southern Clarendon Parish have produced several new specimens of Xenothrix mcgre-
gori (plans after Fincham, 1997; see also table 1). Three other localities (Long Mile Cave, Sheep Pen,
and Coco Ree Cave) elsewhere on the island are also known as *‘primate caves’, although Long Mile
is the only one that has definitely yielded Xenothrix material.

though not without a question mark in some
cases (MacPhee and Fleagle, 1991).

In the 1990s, joint expeditions of the
American Museum of Natural History and
Claremont-McKenna College recovered sev-
eral cranial and postcranial specimens refer-
able to Xenothrix mcgregori from a number
of cave localities in the Jackson's Bay area
on the island’s south coast (figs. 1, 2). The
hypodigm of this very rare primate now
stands at 17 specimens, no two of which are
known to be from the same individual. In this
paper we describe two new partial mandibles
and the first cranial remains attributable to
this species (table 1), including a partial face
(AMNHM 268006) preserving the entire pal-
ate and most cheekteeth in situ, the floor of
the nasal fossa, and portions of the orbits and
nasal septum; and a left maxillary fragment
(AMNHM 268007) with PM3-M2 still in

place. These specimens are abundantly illus-
trated in figures 3-6 and 9-11.

Severa more recent expeditions to the
Jackson’s Bay caves, including those of other
teams, have failed to turn up additional fos-
sils of the Jamaican monkey. This is not sur-
prising. Most living primates have little or
nothing to do with caves as such, and Xen-
othrix was probably no exception: individu-
als who accidentally fell in probably had lit-
tle trouble getting out—most of the time.
None of the craniodental fossils so far recov-
ered shows any appreciable degree of min-
eralization, athough a thin incrustation of
calcium carbonate occurs on some bones. All
specimens are presumably latest Pleistocene
to late Holocene (see below), although some-
what greater ages have been reported for pos-
sible primate fossils found elsewhere on the
island (cf. Ford and Morgan, 1988).
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4 AMERICAN MUSEUM NOVITATES NO. 3434

Fig. 2. Jackson’s Bay caves and environment: (A) Typical Caribbean dry forest formation on lime-
stone substrate, en route to Drum Cave. (B) Mantrap Pit entrance to Lloyd's Cave: skylight or pitfall
entrances, acting as natural traps, are common in Jackson's Bay caves. (C) Inside Lloyd's Cave near
Mantrap Pit: the new partial face and maxillary fragment of Xenothrix (AMNHM 268006, 268007) were
recovered in surface debris just inside the chamber (Xenothrix Hall) that opens along the north wall
(see fig. 1 and Fincham, 1997: 230).
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TABLE 1
Xenothrix mcgregori: Cranial Remains

AMNHM no. Element Site? Description
1481980 Mandible (L) Long Mile Cave Ramus, m1-m2
268001 Mandible (L) Skeleton Cave Ramus, pm3-m2
268004 Mandible (L) Skeleton Cave Ramus, m1-m2
268006 Skull Lloyd’s Cave Partial face, PM4-M2
268007 Maxilla (L) Lloyd’s Cave PM3-M2

aLocalities are identified under these same names in Fincham’s (1997) catalog, to which the reader is referred for further details.

bHolotype.

Preliminary notes on some of these spec-
imens have already been published (Horovitz
et al., 1997; MacPhee, 1997; MacPhee and
Horovitz, 2002). The purpose of this paper
is to synthesize and extend these descriptions
and to respond to arecent reevaluation of the
phylogenetic position of Xenothrix and its al-
lies. Descriptions of the new postcranial
finds, which amplify and corroborate conclu-
sions previously reached by MacPhee and
Fleagle (1991), will be presented elsewhere.

The varied opinions regarding the phylo-
genetic affinities of Xenothrix mcgregori and
its relatives have been summarized on sev-
eral occasions (e.g., Rosenberger, 1977;
Ford, 1986a, 1990; MacPhee, 1996; Horov-
itz, 1999; Horovitz and MacPhee, 1999;
MacPhee and Horovitz, 2002). Williams and
Koopman (1952) classified the Jamaican
monkey rather vaguely as ‘‘cebid incertae
sedis”’, essentially equivalent to ‘‘non-calli-
trichid platyrrhine” in their systematics.
Hershkovitz (1977) thought that Xenothrix
was not very closely related to any existing
lineage and placed it in its own family, Xen-
otrichidae, a solution briefly endorsed by
MacPhee and Fleagle (1991). Ford (19864,
1986b, 1990) has remained persistently ag-
nostic about the position of Xenothrix, al-
though she regarded it as possibly cebid in
affinity. More radically, she theorized on oth-
er grounds that the Greater Antilles had been
colonized by callitrichines aswell, basing her
argument on a relatively large primate tibia
from Samanéa Bay, western Hispaniola (now
included within the hypodigm of Antillothrix
bernensis by MacPhee et al. [1995]) and un-
usual femoral specimens from the sites of
Coco Ree Cave and Sheep Pen, central Ja-
maica (Ford and Morgan, 1986, 1988).

MacPhee and Fleagle (1991) concluded that
the femora were of the wrong size and shape
to belong to Xenothrix, for which they had a
better candidate. Since then no additional
fossils attributable to the taxon represented
by the Coco Ree and Sheep Pen femora have
been recognized, and its affinities remain
moot (but see also MacPhee and Flemming,
2003).

Rosenberger (e.g., 1977, 2002; Rosenber-
ger et al., 1990) has argued on a number of
occasions that the Jamaican monkey is phy-
letically closest to titi monkeys (Callicebus)
among living platyrrhines. In modern sys-
tematic treatments titis are usually placed
close to sakis and uakarisin Pitheciidae.* Ro-
senberger (e.g., 1977) has also remarked on
certain resemblances between Xenothrix and
other platyrrhines (particularly Aotus), al-
though until recently without drawing any
particular phylogenetic implications there-
from. Features originally cited by Rosenber-
ger (1977; Rosenberger et a., 1990) in favor
of an association between Xenothrix and Pi-
theciidae (in our sense) include: presence of
an offset entoconid and a posttalonid exten-
sion, together with low cusp relief, short cris-
tid obliqua, and differentiated postprotocris-
tid. In favor of a specific association with
Callicebus are: small canine socket, posteri-
orly broadening premolar alveoli, parabolic
dental arcade, and jaw that markedly deepens

41n this paper Pitheciinae (saki and uakari monkeys:
Pithecia, Chiropotes, and Cacajao) and Callicebinae (titi
monkey: Callicebus) are grouped as family Pitheciidae,
superfamily Ateloidea. Although there is some overlap
in body size among pitheciid taxa, species of Chiropotes
and Cacajao can be considered ‘‘large-bodied’ ; those of
Pithecia are ‘“‘mid-sized”, and those of Callicebus
‘*small-bodied” .
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posteriorly. Rosenberger also correctly in-
ferred from the morphology and wear of the
ectoflexid that Xenothrix must have had arel-
atively well developed paracone and meta-
cone, as in Callicebus (see Description of
New Specimens, Cranial Remains). Asto the
callitrichid hypothesis, Rosenberger (1977;
Rosenberger et al., 1990) argued that the loss
of the last molar was an independent event
in callitrichines and Xenothrix because their
dental proportions and morphology other-
wise differ markedly. We agree, but on the
basis of tree topology and parsimony (Ho-
rovitz and MacPhee, 1999) rather than on
those differences per se.

Recently, Rosenberger (2002: 157) has al-
tered his views somewhat and now holds that
‘* Xenothrix is a Jamaican owl monkey most
closely related to Aotus and Tremacebus,
which | believe are sister taxa to the Calli-
cebus lineage’”’. From the standpoint of Ro-
senberger’s original hypothesis concerning
the relationships of Xenothrix, this is not a
radical departure. While sister-group rela-
tionships have been rearranged, all men-
tioned taxa (including Aotus) are considered
by Rosenberger to be pitheciids or pitheciid
collaterals. Rosenberger’s (2002: 157) asser-
tion concerning the position of Xenothrix is
based chiefly on his assessment of two char-
acters, orbital enlargement and central incisor
hypertrophy. These features are considered to
be of great significance because *‘[€]nlarged
orbits and eyeballs are the [emphasisin orig-
inal] fundamental adaptive breakthrough of
owl monkeys. ... [T]he inferred size of I*

. may be linked with how ataxon exploits
an adaptive zone. In the Aotus lineage these
involve harvesting adaptations ...". Guid-
ance in making phylogenetic assessments in
this case is offered in the form of a proba-
bility statement: ‘“we must weigh the likeli-
hood that two regionally grouped taxa shar-
ing unique morphological patterns with other
adaptively specialized platyrrhines living
elsewhere are anything but their cousins”.

Rosenberger (2002: 159) also contested
our larger conclusion (Horovitz and Mac-
Phee, 1999; MacPhee and Horovitz, 2002)
that the three known Antillean monkeys
(Xenothrix, Paralouatta, and Antillothrix) +
Callicebus form a monophyletic group, ar-
guing in particular that Paralouatta cannot

NO. 3434

be part of such agroup becauseit is‘‘ahowl-
er relative, based on a comprehensive series
of derived cranial features seen nowhere else
but in Alouatta, in spite of differencesin den-
tal anatomy’’. In Rosenberger’s assessment,
Antillean monkeys must have originated
from at least two different sources within
Platyrrhini (Antillothrix was not explicitly re-
viewed). Consequently, the MacPhee-Horov-
itz Antillean clade must be judged para- or
polyphyletic, depending on how one chooses
to redistribute its contents.

The only way to test phylogenetic hypoth-
eses meaningfully is with character evidence.
Since no new material of Antillothrix or Par-
alouatta has been reported since our latest
reviews of these taxa (MacPhee et al., 1995;
Horovitz and MacPhee, 1999), and since Ro-
senberger (2002) did not otherwise identify
the “‘comprehensive series of derived fea-
tures’ that challenges our concept of the
proper placement of Paralouatta, as far as
these taxa are concerned there is little to test
that is novel. The new craniodental material
described here, however, offers precisely
such an opportunity for reassessing the po-
sition of Xenothrix, using the tools that are
most appropriate for this purpose: detailed
description, character definition, and parsi-
mony analysis (see Phylogenetic Analysis
and appendices 1-3).

ABBREVIATIONS

ANATOMICAL

a, aa artery (arteries)

AD apical depth (of tooth root aveolus),
measured from alveolar apex to or-
ifice

AIOF anterolateral section of |OF

art. articular

BL buccolingual (ly)

Clc maxillary/mandibular canine (+
conventional locus number)

can. canal

cav. cavity

chi. chiasma

choan. choana, -ae

coron. coronoid

cran. cranial

ETH ethmoid bone

fac. facia

fis. fissure

for. foramen

fos. fossa
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FRO frontal bone

gen. geniohyal/genioglossal mm.

ar, grt. great, greater

11/i1 maxillary/mandibular incisor
conventional locus number)

inc. incisor, incisive

inf. inferior, infra

innom. innominatum, innominate

IOF inferior orbital fissure

LAC lacrimal bone

lac. lacrimal

less. lesser

M/m maxillary/mandibular molar (+ con-
ventional locus number)

m., mm. muscle, muscles

mand. mandibular

MAX maxillary bone

max. maxillary

MD mesiodistal (ly)

mesas. measurement

med. medial

n., nn. nerve, nerves

nas. nasal

opt. optic, optical

orb. orbit, orbital

PAL palatine bone

palat. palatine

PAR parietal bone

PIOF posteromedial section of 10F

PM/pm maxillary/mandibular premolar (+
conventional locus number)

postgl. postglenoid

pr. process

preinc. preincisive

PTER pterygoid bone

pter. pterygoid, pterygoidal

rot. rotundum

sin. sinus

sph. sphenoid, spheno-

sphenpal . sphenopal atine

SPH sphenoid bone

SQU squamosal bone

surf. surface

sut. suture

temp. temporal

trans. transverse

tub. tuberosity

V., VV. Vein, veins

VOM vomer bone

w. wing

ZYG zygomatic bone

zyg. zygomatic, zygomeatico-

INSTITUTIONAL AND OTHER

AMNH/CMC American Museum of Natural
History/Claremont-McKenna

College joint expeditions

AMNHM Division of Vertebrate Zoology
(Mammalogy), American Muse-
um of Natural History

BP radiocarbon years before ‘‘pre-
sent” (i.e., radiocarbon datum,
A.D. 1950)

ch. character

Cl consistency index

LACM Natural History Museum of Los
Angeles County

In natural logarithm

Ma millions of years (ago)

MNHNCu Museo Nacional de Historia Nat-
ural, La Habana, Cuba

MPT(s) most parsimonious tree(s)

N sample size

POD proxy eyeball diameter

RC rescaled consistency index

RI retention index

TBR tree bisection-reconnection

TL tree length
LOCALITIES

New fossils attributable to the Jamaican
monkey have been discovered in a number
of cave sites situated along the western end
of Portland Ridge, southernmost Clarendon
Parish (Fincham, 1997; figs. 1, 2). Paleoeco-
logical investigations of the cavesin question
(Somerville, Drum, Skeleton, and Lloyd's
Caves) have recently been conducted by
McFarlane et al. (2002). As currently
mapped (Fincham, 1997), the Jackson’s Bay
caves consist of some 7000 m of passage-
ways located less than 40 m below the pre-
sent surface. The so-called “‘upper’” caves,
which include the Xenothrix sites just men-
tioned, are dry but contain a distinctive se-
quence of secondary deposits (see McFarlane
et a., 2002).

The environs of Portland Ridge support a
low, xerophylic, sclerophyllous scrub vege-
tation (fig. 2A). Regiona precipitation aver-
ages 1014 mm/year with a pronounced dry
season of 6-10 months according to infor-
mation compiled by McFarlane et a. (2002).
Although this is clearly a dry environment,
some populations of Callicebus moloch and
Aotus azarae are able to survive today at low
densities in areas that are even more arid and
seasonal than southern Jamaica, but always
within high forest or more diverse habitat in
relation to permanent or ephemeral water-
ways (Stallings et al., 1989: 431). McFarlane

Downloaded From: https://bioone.org/journals/American-Museum-Novitates on 08 May 2024

Terms of Use: https://bioone.org/terms-of-use



8 AMERICAN MUSEUM NOVITATES

et al. (2002) presented various kinds of evi-
dence to support the conclusion that condi-
tions along this part of Jamaica's south coast
were rather more mesic between 16,500 BP
and 700 BP, becoming drier thereafter.

Archaeological remains are common in
Jackson’'s Bay caves, and include human
bones, cassava griddles, and petroglyphs (see
Fincham, 1997). These remains are almost
always superficial and are either unaffected
or occasionally thinly veneered by calcite
sinter. Some of the Xenothrix fossils were
also found in completely superficial settings,
but others were found buried or encrusted
with matrix, suggesting that this primate en-
joyed a lengthy tenure in southern Jamaica.
McFarlane et al. (2002) attempted to use “C
dates on gastropod shells and bat guano to
establish proxy chronologies for the Jack-
son’s Bay area during the late Quaternary.
Although none of their dates is directly based
on the platyrrhine fossils, it is reasonable to
conclude that most or al of the bones come
from contexts that are latest Pleistocene or
Holocene (possibly even mid- to late Holo-
cene). It should be noted, however, that the
uncorrected age estimate of 6730 = 110 Bp,
quoted by McFarlane et a. (2002) for gas
tropod shell from the ““Xenothrix level” at
Skeleton Cave, does not date either of the
jaws from this site, even by association, be-
cause the cave'sfill appears to have been cat-
astrophically emplaced.

Other organic remains (including bones of
birds, lizards, snakes, bats, and the endemic
capromyid rodent or coney, Geocapromys
brownii) were also sampled. These are
housed in uncataloged faunal collections at
the AMNH and are available for study by
interested specidlists.

DESCRIPTION OF NEW SPECIMENS

In this and following sections, we make
continuing reference to the ‘‘comparative
set” of taxa selected for this paper (Aotus,
Callicebus, Pithecia, Chiropotes, Cacajao),
relevant features of which are illustrated in
figures 7-8 and 12—16. For the list of modern
specimens utilized in this study, see appendix
3. English equivalents of anatomical names
accepted by Nomina anatomica are preferred
throughout (thus ““lesser wing of sphenoid’’,

NO. 3434

not ** orbitosphenoid’’), unless there is no ap-
propriate term in human anatomy. However,
numerical designations for premolar and mo-
lar loci follow the usual mammalogical con-
ventions.® Finally, it should be noted that, to
ensure good photographic results, the teeth
of the fossil specimens were coated in order
to reduce irregularities in coloration due to
damage or soil pigments.

MANDIBULAR REMAINS

Rosenberger’s (1977) descriptions of the
type jaw and its dentition are generally ex-
cellent, and in this section we confine our-
selves mostly to describing features not rep-
resented on the type.

Two left mandibular fragments (AMNHM
268001, 268004; figs. 3—6; table 1) were dis-
covered in the course of excavationsin 1995
in the Map Room, a small chamber within
Skeleton Cave (fig. 1; Fincham, 1997: 333).
On entry the Map Room was found to be
filled with >1 m of dry silts and clays, as
well as a considerable amount of breakdown
and localized areas of induration. Soft sedi-
ments were taken by bucket into the main
chamber for screening; excavation continued
in the rear of the cave until the slope of the
roof and sediment induration prevented fur-
ther work. Coney and bat bones were recov-
ered in abundance, but the monkey mandi-
bles were the only vertebrate fossils of major
paleontological significance recovered at this
site. Although incomplete, AMNHM 268001
and 268004 preserve certain structures lost
or damaged on the holotype and therefore
add substantially to our knowledge of Xen-
othrix mandibular anatomy. Both jaws rep-
resent adult animals.

The new fossils confirm that, in the intact
state, the jaw of Xenothrix would have re-
sembled that of living pitheciids (and to a
lesser degree, atelids and Aotus) in exhibiting

5 The first and second molars of Xenothrix are usually
homologized with the first and second molars of other
platyrrhines, although in the absence of ontogenetic data
on dental development in the Jamaican monkey this in-
ference is speculative. Similarly, although we use the
convention pm/PM2-4 to refer, respectively, to anterior,
middle, and posterior premolars, there is no decisive ev-
idence regarding which of the four premolar loci of the
primitive primate dentition is the one that has been lost
in platyrrhines.
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Fig. 3. Mandibular fossils of Xenothrix mcgregori, occlusal views and locality of recovery: (A) AMNHM
148198 (holotype), Long Mile Cave (Trdawny Parish); (B) AMNHM 268001, Skeleton Cave (Jackson’s
Bay, Clarendon Parish); and (C) AMNHM 268004, Skeleton Cave (Jackson’s Bay, Clarendon Parish). Teeth
in new specimens are poorly preserved due to desiccation cracking. All to scale in pand A.

avery broad ascending ramus hafted onto an
anteriorly tapering corpus (‘‘posteriorly
deepening’ mandible as defined by Rosen-
berger, 1977; cf. figs. 7, 8). Furthermore, the
large size of the individual teeth and short
absolute length of the dental battery in Xen-
othrix would have given its mandible a ros-
trally abbreviated or foreshortened appear-
ance, rather as in extant Chiropotes and Ca-
cajao (fig. 8D). Average toothrow length in
the two jaws that can be measured for this
feature is 28.9 mm—essentially identical to
extant Pithecia and Chiropotes, despite the
fact that these latter taxa retain the third mo-
lar.

Reconstructions of the mandible of Xen-
othrix in occlusal and left lateral views are
depicted in figure 6A and B. Because each
fossil jaw possesses some anatomical details
that the others lack, it is possible to recon-
struct, within limits, essentially all of the cor-
pus and ramus except for the coronoid pro-
cess and the condylar and gonial areas. All

likely configurations of the reconstructed
horizontal rami yield a jaw with subparallel
cheektooth rows. With no canines or incisors
to help establish a silhouette, it is difficult to
determine the likely appearance of the ante-
rior toothrow. However, there can be no
question that the individual members of the
row were relatively narrow-crowned (see
Discussion).

CoRPUS AND RAMUS

AMNHM 268001 (figs. 3B, 4B, 5B) con-
sists of the left ascending ramus and body as
well as both sides of the symphyseal region.
The entire inferior edge of the mandible has
spalled off except for a small area close to
the symphysis. Although the posterior border
of the ramus is missing from condyle to an-
gle, as a whole this part of the mandible is
better preserved than it is in the type speci-
men (figs. 3A, 4A, 5A). The lateral surface
of the ramus bears a shallow triangular fossa,
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Fig. 4. Mandibular fossils of Xenothrix mcgregori, media views (see fig. 3 for details): (A) AMNHM
148198 (holotype), (B) AMNHM 268001, and (C) AMNHM 268004. Orientation based on position of jaws
as seen in pitheciid skulls placed in Frankfurt plane. *, recently attached fragment of inferior border of type
mandible (see text). **, small section of mandibular notch preserved in AMNHM 268001. All to scale in

panel C.
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Fig. 5. Mandibular fossils of Xenothrix mcgregori, lateral views (seefig. 3 for details): (A) AMNHM
148198 (holotype), (B) AMNHM 268001, and (C) AMNHM 268004. All to scale in panel C.
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Fig. 6. Composite reconstructions of the man-
dible of Xenothrix mcgregori: (A) occlusal view,
based on AMNHM 148198 (proper and mirror
images); and (B) left lateral view, based on the
three available jaws (AMNHM 148198, 268001,
and 268004) and oriented approximately in recon-
structed norma lateralis (Frankfurt plane). Dashed
lines indicate features and borders still unknown.
Cf. figures 7 and 8.

presumably for the insertion of part of the
superficial masseter m. (area not represented
on type jaw). Thisfossais continued upward
onto the broken root of the coronoid process,
which, judging from what remains, must
have been quite large. Whether the coronoid
ended as a spike or was strongly recurved
cannot be determined from the materid

NO. 3434

available, and the reconstruction (fig. 6B) is
noncommittal. On the medial side of the ra-
mus, behind the last molar, is a large and
very excavated mandibular foramen (not
““mylohyoid foramen’” of Rosenberger
[1977: 470], a lapsus). Above the foramen a
thick pillar of bone runs from the body of
the mandible backward and slightly upward.
In the intact state this pillar would have ter-
minated as the neck of the condyle.

Remarkably, a tiny piece of cortical bone
defining the inferior margin of the mandib-
ular notch is still preserved (double asterisk,
fig. 4B). This is of some interest because it
gives a qualitative idea of the length of the
mandibular load arm, assuming that the man-
dibular condyle of Xenothrix resembled that
of other platyrrhines (i.e., in norma lateralis,
superior surface of condyle situated only
dightly higher than inferiormost point on
mandibular notch). If this inference is cor-
rect, the effective length of the ramus (occlu-
sal plane to condyle) in Xenothrix would
have been rather short, as in larger-bodied
pitheciids (fig. 8B-D).

As is typical for platyrrhines other than
Paralouatta, the symphyseal region slopes
sharply away beneath the incisor sockets and
there is no mental eminence. By contrast, on
the oral side thereis a strong retromental but-
tress, underneath which are two deep pits for
genioglossus/geniohyoid mm. Asin the type,
the mental foramen is located at the level of
pm3. Because the canine was unquestionably
small (see Dentition), the apical end of its
alveolus does not swell the symphyseal pla-
num laterally nor interrupt the smooth line of
the inferior margin of the horizontal ramus,
as it does in all extant noncallitrichines ex-
cept Aotus and Callicebus (which likewise
have small canines).

The second mandible from Skeleton Cave,
AMNH 268004 (figs. 3C, 4C, 5C), consists
of a small section of the corpus preserving
both molars. Although the specimen as a
whole is severely damaged, the inferior edge
of the mandible beneath the cheekteeth is
well preserved, giving a much firmer idea of
the contour of this border than previously
known. This specimen shows that the inferior
border of the mandible in Xenothrix was con-
spicuously inflected medialy, as in many
other platyrrhines (including Callicebus and
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Fig. 7.

Mandibles of comparative set, occlusal view: (A) Aotus azarae AMNHM 211463, (B) Cal-

licebus cupreus AMNHM 34636, (C) Pithecia pithecia AMNHM 94133, and (D) Cacajao calvus

AMNHM 73720.

Pithecia). Large ridges define the limit of an
extensive, multicompartmental fossa in the
gonial region for the insertion of fascicles of
the medial pterygoid m. (area not represented
on type jaw because of breakage).

Although it is clear that the jaw of Xen-
othrix exhibited a deep gonial region, very
little of this area remains on any one speci-

men, making it difficult to quantify the
amount of gonial flare. Rosenberger (1977:
468, fig. 3) attempted to design a mandibular
profile index, but noted that because the in-
ferior border of the Xenothrix type specimen
was completely broken away, only ‘‘a mini-
mal estimate’”” could be made. Thanks to the
recent discovery of a small piece of the
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Fig. 8. Mandibles of comparative set, left lateral view: (A) Aotus azarae AMNHM 211463, (B)
Callicebus cupreus AMNHM 34636, (C) Pithecia pithecia AMNHM 94133, and (D) Cacajao calvus
AMNHM 73720. Specimens approximately oriented to modified Frankfurt plane.

typ€e's inferior border (single asterisk, fig.
4A), found during recuration of H.E. An-
thony’s 1920 faunal collection from Long
Mile Cave, it is now possible to gain a better
(if still imperfect) idea of gonia flare in the
Jamaican monkey. Although the area of the
jaw’s maximum flare is probably not repre-
sented, enough remains to allow the taking
of the two measurements (symphyseal height
and modified gonial height) presented in ta-
ble 2. These measurements are not identical
to Rosenberger’s (1977), as we had difficulty
in ascertaining the position of ‘““minimum
depth” according to his criteria. Neverthe-
less, except in one crucial area our results are
in broad agreement. According to Rosenber-
ger’s (1977) measurements, Xenothrix would
have expressed a degree of posterior deep-
ening comparable to, if not more extreme

than, that of Callicebus and Lagothrix. By
contrast, according to our results, Xenothrix
places closer to midsized pitheciids than to
Callicebus for this feature. From this we con-
clude that Xenothrix possessed posterior
deepening, but not in the exaggerated form
seen in the titi monkey or woolly spider
monkey (or, for that matter, Aotus). Some
published photographs of the type jaw (e.g.,
Rosenberger, 1977: pl. 2A) make it seem as
though Xenothrix possessed a greatly deep-
ened gonial region, but this is due to misori-
entation of the specimen (symphyseal end
raised excessively, thereby overemphasizing
the degree of posterior deepening).

DENTITION

The teeth remaining in the new mandibles
are not in good condition, most having lost
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TABLE 2

Xenothrix mcgregori and Compar ative Set:
Symphyseal Height and Gonial Height (in mm)

Symphyseal heightb Modified gonial height®
Taxon? @ n Ratio V11
Callicebus 7.7 (6.9-8.8) 15.9 (14.5-17.1) 0.48
Aotus 7.9 (1.7-8.0) 13.3 (11.9-14.4) 0.59
Xenothrix 12.5* 17.4 0.72
Pithecia 13.5 (12.2-15.1) 18.2 (16.4-21.0) 0.74
Chiropotes 14.8 (11.8-16.3) 18.1 (16.1-20.7) 0.82
Cacajao 16.7 (12.5-18.8) 19.7 (16.4-21.6) 0.85

aTaxa are listed in ascending order of value of ratio I/Il. N = 4/taxon (except for Xenothrix).
AMNHM accession numbers of specimens measured: Aotus 209916, 211458, 211460, 211463;
Callicebus 73705, 75988, 98102, 130361; Pithecia 76413, 94133, 94147, 187984; Chiropotes
76889, 94126, 95867, 96339; Cacajao 73720, 76391, 98316, 98473; Xenothrix 268001 (for mea-
surement I), 148198 (for measurement II). The one measurement that could not be taken accu-
rately because of damage to specimen is followed by an asterisk (*).

bVertical midsagittal distance, interproximal space between central incisors to inferior border
of mandible, mean and range. For consistency in orientation of symphysis, measurement was
taken as a vertical distance with inferior border resting on flat surface (table top or caliper arm).

“Minimum distance between inferior rim of mandibular foramen and inferior border of
mandible, mean and range.

significant sections of their crowns (figs. 3—
5). They are aso extensively worn, both oc-
clusally and interproximally, indicating that
the new jaws came from animals that were
ontogenetically somewhat older than the one
represented by the holotype (the molars of
which show virtually no wear). Although
dental measurements for these specimens are
provided in tables 3 and 4, most should be
regarded as minimum estimates due to break-
age and loss of material.

AMNHM 268001 preserves on the left
side parts of pm3-m2 and sockets for i1—
pm2 (figs. 3B, 4B, 5B). On the right side,
sockets (but no teeth) are partially preserved
for il-pm1. AMNHM 268004 retains only
the two left molars and the distal wall of the
left pm4 socket (figs. 3C, 4C, 5C). A notice-
able gap, not present in the holotype, exists
between the distal margin of the m2 and the
edge of the ascending ramus in both
AMNHM 268001 and 268004. To confirm

TABLE 3
Xenothrix megregori and Compar ative Set: Toothrow Length (TRL) (in mm)?

Taxonb

Mandibular TRL

Maxillary TRL

Aotus (N = 4)
Callicebus (N = 4)
Pithecia (N = 4)
Chiropotes (N = 4)
Cacajao (N = 4)

Xenothrix AMNHM 148198
Xenothrix AMNHM 268001
Xenothrix AMNHM 268006 (L only)

21.8(20.9-22.9)
22.0 (20.5-22.7)
29.0 (26.8-31.0)
30.1 (28.0-33.0)
36.6 (34.8-37.9)
29.1

28.7

22.5(21.7-23.2)
21.9 (20.1-22.9)
28.7 (26.8-31.4)
30.5 (28.4-34.3)
36.6 (35.2-37.4)

28.2

“Minimum distance, labial wall of alveolus of central incisor to distal wall of same-side last
molar, measured level with alveolar orifices, mean and range.

bAMNHM accession numbers of specimens measured: Aotus 209916, 211460, 211463,
239851; Callicebus 34636, 73705, 75988, 130361; Pithecia 76413, 94211, 187972, 187984,
Chiropotes 76889, 94127, 94160, 96339; Cacajao 73720, 76391, 98316, 98473.
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TABLE 4
Xenothrix mcgregori:
Dental Measurements (in mm)2

NO. 3434

TABLE 5
Callicebus and Cacajao:
Compar ative Dental M easurements (in mm)?

AMNHM No. Locus BL MD
148198 ml 5.1 6.1
m2 4.5 6.0
268001 pm3 — 3.8%
pm4 52 4.1%*
ml — 5.9*
m2 4.9* 5.6*
268004 ml 5.2% 5.9%
m2 4.3% 5.2%
2680006 PM4 6.1 39
(L only) M1 7.0* 5.1
M2 45 4.1
268007 PM3 5.0 3.7
PM4 5.7 3.8
Ml 6.6 5.2
M2 4.8 37
Means ml 5.2 6.0
m2 4.6 5.0
PM4 59 39
Ml 6.8 5.2
M2 4.7 39

#Measurements that could not be taken accurately because
of damage to specimen are followed by an asterisk (*).

that this gap is not due to the presence of an
unerupted m3, AMNHM 268001 was radio-
graphed. No evidence of a crypt was found
(cf. Williams and Koopman, 1952), and we
conclude that the difference between jaws in
this respect is probably due to intraspecific
variation or is a function of age.

Despite damage to the molars, it is obvi-
ous that their occlusal surfaces were com-
paratively large. The few linear measure-
ments that can be taken indicate that the oc-
clusal area (BL X MD) of each molar is
more than two times the size of individual
mls and m2s of Callicebus (table 5). Fur-
thermore, summed ml-m2 occlusal area
(based on mean dimensions) in Xenothrix is
54.2 mm?, which is effectively identical to
the average for the entire molar row in a
sample (N = 3) of Cacajao (52.7 mm?; see
also table 5). This comparison is of some in-
terest, inasmuch as Xenothrix was probably
similar to uakaris in body size (see Discus-
sion). This finding supports Rosenberger’s
(1977: 474) contention that “‘in Xenothrix the
total relative length of the molars appears to

Measure- Callicebus Cacajao
Locus ment (N=3) (N=3)
pm4 BL 2.8 (2.6-3.0) 4.4 (4.44.5)
MD 2.6 (24-29) 3.8 (3.6-3.9)
ml BL 3.3(3.0-3.5) 4.3 (4.34.5)
MD 3.6 (3.3-3.8) 4.4 (4.24.7)
m2 BL 33(2.9-3.4) 4.4 (4.44.5)
MD 3.7 (3.5-3.8) 4.4 (4.44.5)
m3 BL 2.9 (2.7-3.0) 3.7 (3.44.0)
MD 3.4 (3.3-35) 3.9 3.64.1)
PM3 BL 3.6 (3.3-3.7) 6.0 (5.9-6.2)
MD 252527 3.6 (3.5-3.6)
PM4 BL 3.3 (3.64.0) 5.9(5.8-5.9)
MD 2.5 (2.5-2.6) 3.6 (3.5-3.7)
M1 BL 4.5 (4.3-4.6) 5.2 (5.1-5.3)
MD 3.7 (3.6-3.7) 4.4 (4.24.5)
M2 BL 42 (4.043) 4.9 (4.7-5.1)
MD 353.4-37) 4.2 (4.14.3)
M3 BL 2.9 (2.6-3.1) 4.3 (4.14.5)
MD 2.5(24-25) 3.5(3.3-3.5)

“AMNHM accession numbers of specimens measured: Cal-
licebus 73705, 75988, 130361; Cacajao 73720, 98316, 98473.

have remained stable or to have increased
[compared to the primitive condition], the
absolute number of components notwith-
standing.”

The molars of Xenothrix mcgregori and
Cebus apella are also similar in size (cf.
Swindler, 2002). However, despite evident
bunodonty in Xenothrix, its crown enamel is
not relatively thickened (L. Martin, personal
commun.), in contrast to C. apella in which
extremely thick enamel apparently facilitates
the mastication of pam nuts and other very
hard foods. It is tempting to speculate that
Xenothrix may have been chiefly a ‘‘seed
predator’” in the manner of the large living
pitheciines (Kinzey, 1992), although we can-
not offer any morphological support for this
argument at present. Even within Pitheciinag,
a morphologically homogeneous group, there
is some dietary plasticity with regard to the
intake of ripe fruits, leaves, and insects,
which should make one cautious about inter-
preting the fossil monkey’s preferences too
narrowly.

The middle and posterior premolar crowns

Downloaded From: https://bioone.org/journals/American-Museum-Novitates on 08 May 2024
Terms of Use: https://bioone.org/terms-of-use



2004

TABLE 6
Xenothrix megregori: M easurements of
Anterior Premolar and Canine Alveali (in mm)

AMNHM AMNHM
Locus Measure- 268001 268000
(alveolus) ment? (L mandibular) (R maxillary)
pm2/PM2 AD 8.6 5.6
BL 39 45
MD 2.2 23
VMp 73.8 58.0
cl/C1 AD 9.0* 9.0
BL 4.1% 43
MD 2.6* 35
VM ~95.9 135.5

“Measurements that could not be taken accurately because
of damage to specimen are followed by an asterisk (*).
bVolume modulus (in mm3).

are also large and stoutly built. As Rosen-
berger (1977) noted, BL widths of the molars
of Xenothrix are broad compared to those of
extant platyrrhines. This also applies to the
premolars: for example, the broken left pm4
of AMNHM 268001 has a BL width of ~5.2
mm, as compared to a mean of 4.4 mm for
the homologous tooth in the Cacajao sample
(tables 4, 5). The condition of the anterior
premolar has to be inferred from alveolar
measurements (table 6), as the tooth is not
preserved in any specimen. Interestingly, the
right pm2 aveolus in AMNHM 268001
seems to be unusually shallow (?anomalous
retention of deciduous tooth), although so lit-
tle is left of this feature that it is hard to be
certain (fig. 4B). In any case, no crypt for an
unerupted successor is in evidence. The left
pm2 aveolus appears norma (fig. 5B). In
larger pitheciines the equivalent of the curve
of Spee is quite pronounced, the premolars
showing a steady forward increase in crown
height (fig. 7C, D). In Callicebus and prob-
ably also Xenothrix the curve is flatter, in
keeping with the imputed small size of the
canine (cf. figs. 6B and 7B).

Although the condition of the c1 in Xen-
othrix is not known, because there are no os-
teological indications of diastemata in the
available jaws we agree with Rosenberger
that it seems unlikely that the c1 crown could
have flared either mesially or distally to any
important degree. Our reconstruction (fig.
6B) suggests that c1 may have been more
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bulbous than the teeth on either side of it,
but it probably did not project above them to
any significant extent.

None of the mandibular incisors is pre-
served, but the close packing and parallel
walls of their highly compressed alveoli sug-
gest relatively narrow crowns (see Discus-
sion). In the available specimens, incisor al-
veoli are too incomplete to determine wheth-
er the roots of the centrals were larger than
those of the laterals. In Pitheciidae generally
(including Callicebus), lateral incisor crowns
are appreciably larger than those of the cen-
trals, but roots are only dlightly larger. In
Aotus, laterals are subequal to very slightly
larger than centrals for both features. Wheth-
er lower incisor crowns were relatively
“heightened”’ (a diagnostic feature of Pithe-
ciinae originally noted by Kinzey [1992])
cannot be decided in the absence of the teeth
themselves.

CRrRANIAL REMAINS

Complementing the new jaws are two cra-
nial specimens recovered in a side chamber
(Xenothrix Hall) opening from Mantrap Pit,
Lloyd’'s Cave (figs. 1, 2). Both specimens
were found in cave-floor surface debris dur-
ing fieldwork conducted in September 1996.
Unlike the mandibular specimens, which dis-
play desiccation cracks and pigment uptake
consistent with lengthy burial, the cranial
specimens appear similar in apparent fresh-
ness to the numerous remains of goats and
other domestic animals which litter the floor
of this and other Portland Ridge caves. Lack
of staining is consistent with the possibility
that the skull remains from this site are not
particularly old.

AMNHM 268006 is a partial face preserv-
ing the lower parts of the orbits and nasal
complex, together with the entire palate and
PM4—-M2 on both sides (figs. 9, 10).
AMNHM 268007 consists of aleft maxillary
fragment only, retaining PM3-M2 still in po-
sition and the alveolus of PM2 (fig. 11