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" ABSTRACT—A newly discovered cervical vertebra from the Upper Cretaceous Lecho Formauon of northwestern
" Argentina (Estancia El Brete) bears pneumatic foramina and epipophyses, and is assigned to the Theropoda. Although
isolated, this spccnmen is significant because it is different from all described theropod cervical material from South
America, most likély representing a new taxon. The El Brete specimen most closely resembles the cervical® vertebrae
of Chirostenotes, oviraptorids, and therizinosaurids. A cladistic analysis of cervical morphology groups the new spec-
imen with those of the Laurasian oviraptorosaurs, suggesting the presence of this group of nonavian theropods in the

Cretaceous of Gondwana.

INTRODUCTION

Despite growing knowledge of South America’s Cretaceous
nonavian theropods (Novas,’1997), most taxa are known by
incomplete skeletons or isolated elements (e.g., Frey and Mar-
till, 1995; Bonaparte, 1996; Kellner, 1996). Even Argentina’s
rich fossil beds have yielded few nearly complete skeletons—
that of the highly unusual Carnotaurus sastrei (Bonaparte,
1985; Bonaparte et al., 1990) is currently the only one de-
scribed. Among these South American theropods, oviraptoro-
saurs are virtually unknown, as they are largely from the Cre-
taceous beds of Laurasia (Barsbold et al.,, 1990; Barsbold,
1997). However, there are two weakly supported reports of
Gondwana oviraptorosaurs in the literature (Frey and Martill,
1995; Currie et al., 1996). A new vertebra from the Late Cre-
taceous of northwestern Argentina may offer more evidence for
the presence of this clade in the southern continents, providing
a significant addition to South America’s Cretaceous nonavian
theropod fauna.

The nonavian theropod vertebra described here was found in
a small quarry (approximately 8 m wide) in the middle section
of the Lecho Formation in the Estancia El Brete, at the southern
tip of the Argentine province of Salta (Bonaparte et al., 1977;
Bonaparte and Powell, 1980; Chiappe, 1993). The reddish sand-
stones of the Lecho Formation are part of the Upper Cretaceous
Balbuena Subgroup (Salta Group), a near-border stratigraphic
unit of the Andean sedimentary basin. The new vertebra is as-
sociated with a vertebrate fauna consisting of several specimens
of the armored titanosaurid Saltasaurus loricatus, the small
nonavian theropod Noasaurus leali, indeterminate nonavian
theropod teeth (Bonaparte and Powell, 1980), and a variety of
enantiornithine birds (Walker, 1981; Chiappe, 1993). Bonaparte
et al. (1977) described the paleoenvironment of the Lecho For-
mation in the area of El Brete as a fluvial-lacustrine coastal
plain, with abundant vegetation and ponds. On the basis of its
fauna (Bonaparte et al., 1977) and stratigraphic relationships
(Gémez Omil et al., 1989), the age of the Lecho Formation is
generally regarded as Maastrichtian (Chiappe, 1993).

DESCRIPTION

The specimen (MACN-622; Museo Argentino de Ciencias
Naturales, Buenos Aires) is an isolated and relatively small cer-
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vical vertebra (Fig. 1). Except for its damaged postzygapophy-
sial region, the specimen is virtually complete. The closure of
the neurocentral suture suggests that the vertebra belonged to
an adult animal (Sereno and Novas, 1993; Brochu, 1996). The
general morphology of the specimen indicates that it was most
likely the fourth or fifth cervical element of a nonavian thero-
pod.

The vertebral centrum of the El Brete specimen is long and
narrow (Figs. 1, 2) and the neural arch is low and cranially
broad. As in many other theropods, the neural spine is reduced
(e.g., most maniraptorans, omithomimids, and abelisaurids). In
dorsal and ventral views the cranial portion of the vertebra is
approximately twice as wide as the caudal portion, and the
specimen is wider than deep in cranial view (Figs. 1A, B; 2A,
B). The neural canal is large relative to the size of the vertebra
(Figs. 1E, F; 2E, F). As in most theropods, there are several
well-developed pneumatic excavations in the neural arch (Table
1).

The centrum of the vertebra is platycoelous, with slightly
concave cranial and caudal articular facets, unlike the opisto-
coelous cervicals of most tetanurans. The caudal articular face
of the centrum is sub-rectangular and has a slight caudoventral
extension. The articular faces of the centrum slope caudally,
but the angle of the cranial facet is more acute than that of the
caudal facet (Figs. 1C, D; 2C. D). This inclination suggests. that
the neck was normally held in a sigmoid curve (Ostrom, 1969;
Colbert, 1989).

Ventrally, the centrum of the El Brete specimen has an hour-
glass shape (Figs. 1B, 2B). The vertebra differs from those of
most small theropods in the possession of a longitudinal ventral
sulcus that is shallow and broad (Makovicky, 1997). However,
a ventral sulcus is also present in the cervicals of therizino-
saurids (Britt, 1993), Chirostenotes pergracilis (Sues, 1997),
oviraptorids, and an unidentified coelurosaur from Quarry 9 of
the Morrison Formation (Makovicky, 1997). In the El Brete
specimen, as in oviraptorids, this sulcus is flanked by lateral
ridges that merge cranially with the parapophyses. A short pres-
pinal depression at the dorsal mid-line of the El Brete specimen
(Figs. 1A, 2A) was most likely the point of attachment of the
ligamentum elasticum interlaminare, which in modern birds
maintains the dorsal concavity of the neck (Baumel et al.,
1993).

The prezygapophyses are small, stout, and their sub-oval fac-
ets face dorsomedially (Figs. 1A, 2A). In cranial view, the pre-
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FIGURE 1. EI Brete cervical vertebra (MACN-622) in dorsal (A),
ventral (B), left lateral (C), right lateral (D), cranial (E). and caudal (F)
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zygapophyses are level with the neural canal and do not extend
far beyond the cranial end of the arch. In dorsal view the space
between the prezygapophyses is U-shaped (e.g., the prezyga-
pophyses meet the roof of the neural arch at nearly a right angle
in dorsal view). This condition is shared by therizinosaurids
(Britt. 1993), Chirostenotes (Sues, 1997), and oviraptorids. The
diapophyses are well-developed, extending laterally well be-
vond the plane of the ‘c?:ntmr}x, where the vertebra is widest.
This condition resembles that of Chirostenotes (Sues, 1997) and
oviraptorids. As in these Cretaceous taxa, the diapophysial ex-
pansion forms a right angle with the centrum in dorsal view.
The diapophyses are connected to the prezygapophyses by a
robust ridge. Each parapophysis is borne on a prominent ven-
trolateral ridge that borders the ventral sulcus cranially.
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FIGURE 2.
ventral (B), left lateral (C), right lateral (D), cranial (E), and caudal (F
views. Striped areas represent broken or abraded parts of the specimen.
Abbreviations: caf, caudal articular facet; crf, cranial articular facet;
dn, dorsal notch; dp, diapophysis; epi, epipophysis; pef, peduncular
foramina; pf, pneumatic foramina; prz, prezygapophysis; vec, vertebral
canal; vs, ventral sulcus.

El Brete cervical vertebra (MACN-622) in dorsal (A),

The postzygapophyses are incomplete. The well preserved
right epipophysis is prominent, strap-like, and located in an
extremely cranial position on the neural arch (Figs. 1A, 2A).
Although the cervical ribs are not preserved, it is clear that they
were not fused to the centrum because the articular surfaces of
the left diapophysis and parapophysis are intact (Figs. 1C, 2C).

As in most theropods, the vertebra from El Brete is pneu-
matic (e.g., Gauthier, 1986). A pair of cranial peduncular fo-










