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The evolutionary history of Maniraptora, the clade of carnivorous
dinosaurs that includes birds and the sickle-clawed Dromaeo-
sauridae, has hitherto been largely restricted to Late Jurassic and
Cretaceous deposits on northern continents. The stunning Early
Cretaceous diversity of maniraptorans from Liaoning, China1–3,
coupled with a longevity implied by derived Late Jurassic forms
such as Archaeopteryx, pushes the origins of maniraptoran
lineages back to Pangaean times and engenders the possibility
that such lineages existed in Gondwana. A few intriguing, but
incomplete, maniraptoran specimens have been reported from
South America4–8, Africa9 and Madagascar10. Their affinities
remain contested11–13, however, and they have been interpreted
as biogeographic anomalies relative to other faunal components of
these land-masses. Here we describe a near-complete, small
dromaeosaurid that is both the most complete and the earliest
member of the Maniraptora from South America, and which
provides new evidence for a unique Gondwanan lineage of Dro-
maeosauridae with an origin predating the separation between
northern and southern landmasses.

The new dromaeosaurid was discovered at ‘La Buitrera’, an
extensive fossiliferous locality in the Upper Cretaceous Candeleros
Fm. of Rı́o Negro Province (Neuquén Basin) (Fig. 1), which yields
abundant and exquisitely preserved three-dimensional skeletons of
small tetrapods14. The ‘La Buitrera’ fauna is biased towards articu-
lated microvertebrate and mesovertebrate specimens, including
abundant sphenodontids15, araripesuchid crocodyliforms16, primi-
tive limbed snakes and mammals, including dryolestoids. Dinosaurs
are rare, but nearby Candeleros exposures have produced abundant
remains of large dinosaurs including carcharodontosaurids17,
rebbachisaurids18 and basal titanosaurs. In addition to being the
earliest undoubted maniraptoran collected from Gondwanan con-
tinents, the completeness of the new taxon provides an improved
phylogenetic context for understanding the previously reported
Gondwanan maniraptorans and their biogeographic history.

Theropoda Marsh, 1881
Maniraptora Gauthier, 1986

Dromaeosauridae Matthew and Brown, 1922
Unenlagiinae Bonaparte, 1999, nov. comb.
Buitreraptor gonzalezorum, gen. et sp. nov.

Holotype. MPCA 245 (Museo Carlos Ameghino, Cipolletti, Rı́o
Negro Province, Argentina), consisting of a near-complete, articu-
lated, adult skeleton (Figs 2 and 3a–h).
Referred specimen. MPCA 238, an articulated partial skeleton
comprising the hips, right hindlimb and sacrum (Fig. 3i, j).
Etymology. From Buitrera (‘vulture roost’), the type locality, and
raptor, robber; and gonzalezorum, in honour of the brothers Fabián
and Jorge González, who discovered the holotype, for their dedicated
participation in ‘La Buitrera’ fieldwork over the years.
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Figure 1 | Geographic and stratigraphic provenance of Buitreraptor
gonzalezorum. a, Map of northwestern Patagonia showing the ‘La
Buitrera’ locality between the villages of El Chocón and Cerro Policı́a. ‘La
Buitrera’ is located about 80 km southwest of Cipolletti close to the south
shore of Lake Ezequiel Ramos-Mexı́a. The approximate location of the
map area is indicated on the South American continent. b, Stratigraphic
column of the Neuquén Group (Upper Cretaceous) showing horizons of
maniraptorans described from the Neuquén and Malargüe groups.
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Locality and horizon. ‘La Buitrera’ facies of the Candeleros For-
mation (Cenomanian–Turonian)19, Rı́o Negro Province, northwest
Patagonia, Argentina (Fig. 1). The specimen was found in fluvial
sandstones that yielded abundant skeletons of small vertebrates14–16

and dinosaurs20–21.
Diagnosis. Buitreraptor differs from other theropods in the following
unique combination of traits: skull long, exceeding femoral length by
25%; teeth small, unserrated, without root–crown constriction;
quadrate with large lateral flange and pneumatic foramen; posterior
cervical centra with ventrolateral ridge; furcula pneumatic; brevis
shelf expanded and lobate, projects laterally from caudal end of
ilium.

The holotype skeleton of Buitreraptor is almost complete, lacking
only parts of the distal hindlimbs and forelimbs and the distal half of
the tail, although many bones are scavenged. Complete fusion of
neurocentral sutures indicates that this animal was probably an adult.

The skull (Fig. 2a, b) is long and low and considerably exceeds
femoral length, in contrast to most other theropods. The large
maxillary fenestra is separated from the antorbital fenestra by a
narrow interfenestral bar (Fig. 2b, d). It is positioned near the middle
of the skull as in some other paravians2, and the antorbital fossa
extends anterior to it. The nasals are flat and dorsally narrow,
suggesting a long, thin muzzle as in Velociraptor. The orbital margins
of the frontals flare laterally (Fig. 2a) and the triangular skull table
indicates a high degree of stereoscopic vision. The body of the jugal is
low, with a short, angled postorbital process, as in basal paravians.
The postorbital bar is complete (Fig. 2b). Each quadrate is mono-
stylic and bears a wide lateral process that defines the medial edge of
an enlarged quadrate foramen (Fig. 2e) as in dromaeosaurids22. A

pneumatic foramen pierces the caudal face of the shaft as in a variety
of theropod groups23.

The labial surface of the dentary bears a deep subalveolar groove
occupied by mental foramina (Fig. 2d), as in Troodontidae3,23. A
derived character shared with deinonychosaurs22 is the fusion of
the interdental plates. Atypically for dromaeosaurids, the widely
spaced teeth are minute and lack serrations, but have unconstricted
root–crown transitions (Fig. 2b–d).

The cervicals bear low neural spines and small epipophyses.
Posterior cervical centra bear carotid processes (Fig. 3a) as in many
paravians1,23. Low ridges form the ventrolateral corners of the last
cervical centrum and terminate caudally as small tubers, a feature
unique to Buitreraptor. Hypapophyses are developed on the anterior
trunk vertebrae as in most maniraptorans. Dorsal neural spines are
tall and rectangular as in dromaeosaurids1 (Fig. 3b). Another
dromaeosaurid synapomorphy is the peduncular shape of the para-
pophyses on the trunk vertebrae1. Buitreraptor has a long tail, which,
although incomplete in both specimens, is comparable to that of
Archaeopteryx, Jeholornis and Microraptor. The transition between
proximal and distal caudals occurs between caudals 7 and 8. Distal
caudals do not bear a neural spine, but unlike Laurasian dromaeo-
saurids, the prezygapophyses are tapered and only overlap half of the
preceding vertebra (Fig. 3c). As in other paravians, the dorsoventrally
compressed chevrons are bifid at both ends.
Buitreraptor has a broad, robust furcula with curved rami and a

low ridge instead of a hypocleideum (Fig. 3d). The furcula is hollow
with trabeculae spanning its interior. The scapular blade is long and
straplike, with a pronounced curvature near the glenoid, which is
directed laterally as in paravians2,5. The enlarged coracoids display a

Figure 2 | Buitreraptor gonzalezorum MPCA 245, holotype. a, Skull in
dorsal view. b, Skull in left lateral view. c, Isolated tooth crown. d, Close-up
of right maxillary fenestra. e, Close-up of right quadrate. Scale bars, 20 mm
(a, b, d, e) and 1 mm (c). Abbreviations: aof, antorbital fenestra; dal, dentary

alveolus; dg; dentary groove; fr, frontal; j, jugal; mhf, mylohyoid foramen;
mxf, maxillary fenestra; na, nasal; oc, occipital condyle; pa, parietal; pf,
pneumatic foramen; po, postorbital; q, quadrate; sa, surangular; sq,
squamosal.
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perpendicular flexure between the glenoid portion and the expanded
ventral blade (Fig. 3e) as in Sinornithosaurus2. A prominent biceps
tuber occupies the edge of this flexure and is flanked by a wide
subglenoid fossa as in dromaeosaurids and basal avians.

The humerus is 30% longer than the scapula, an unusual ratio only
matched or surpassed in avians and some dromaeosaurids from
Liaoning1,2. It bears a large deltopectoral crest and a straight-edged
internal tuberosity (Fig. 3g). The ulna is bowed posteriorly and has a
subdivided proximal articulation, as in other paravians. Parts of three
metacarpals are preserved, with metacarpal I shorter than the other
metacarpals.

The pelvis is better preserved on the referred specimen. A distinct
supra-acetabular crest is present on the ilium (Fig. 3f) as in
Unenlagia5 and Rahonavis10. The brevis shelf is lobate and laterally
directed, and extends beyond the vertical lamina of the ilium. It is
reminiscent of the ilium of Microraptor1 and to a lesser degree
Unenlagia5,7,12. The pubis is oriented vertically, but the pubic shaft
has a strong anteriorly convex curvature as in dromaeosaurids,
including Unenlagia paynemili7. The ischium (Fig. 3f) bears a
proximally positioned dorsal process as in many paravians, and has
a distally placed obturator process that is long and acutely pointed as
in Rahonavis10, Microraptor1 and Sinornithosaurus2. A sharp, longi-
tudinal crest subdivides the lateral face of the shaft as in the latter
taxon.

The femur (Fig. 3h) has a ventrolaterally directed head without a
distinct neck, and the shaft is bowed anteriorly. It bears a well-
developed lateral ridge but barely a trace of the fourth trochanter. The
tibia is longer than the femur and the slender fibula reaches the ankle.
The foot of the referred specimen is arctometatarsal with a wedge-
shaped third metatarsal that remains visible, but recessed, along the
plantar and extensor faces (Fig. 3i), as in Neuquenraptor6. Metatarsals
II and IVare symmetric around metatarsal III, unlike the condition in

troodontids3,23, and metatarsals II and III terminate in ginglymoid
articulations. Phalanx II-2 bears a proximoventral flexor heel and an
extensive distal articulation as in deinonychosaurs. The flexor heel is
weak and offset medially (Fig. 3j) as in Rahonavis10, Neuquenraptor6,
Microraptor1 and some primitive troodontids3. A natural mould of a
hypertrophied digit II ungual was preserved with the referred
specimen.

Phylogenetic analysis (Supplementary Information) posits Buitre-
raptor within Dromaeosauridae (Fig. 4a). Characters uniting Buitre-
raptor with dromaeosaurids include the lateral process of the
quadrate (Fig. 2e), unconstricted teeth (Fig. 2c), stalked trunk
parapophyses (Fig. 3b), bifid chevrons and a ginglymoid distal
articulation on metatarsal II. This analysis unites the purported
primitive avialan Rahonavis with Dromaeosauridae. In part because
of its forearm proportions (Supplementary Information), Rahonavis
has been interpreted as a flying bird10, but it shares derived pelvic and
hindlimb features with Buitreraptor and Unenlagia12. Although
proportionally shorter than in Rahonavis, the forelimb bones are
also elongate in Buitreraptor and other basal dromaeosaurids1,2.
According to our phylogenetic results, the particularly elongate
forelimbs of Rahonavis and inferred potential flight capability
originated independently of Aves (Supplementary Information).

Two other basal dromaeosaurids from Argentina, Neuquenraptor6

and Unenlagia5,7, are based on fragmentary specimens from the
Portezuelo Formation, which is younger than the Candeleros
Formation (Fig. 1). Their incompleteness and poor degree of skeletal
overlap obscure their exact phylogenetic positions5–7,12. Co-
occurrence within the same formation and geographic area, and
general size considerations, suggest that the taxa could be congeneric.
Near-identical dimensions and proportions of the modified pha-
langes in the raptorial second toe of Neuquenraptor and material
assigned to Unenlagia paynemili7 further support the possible

Figure 3 | Buitreraptor gonzalezorum. a–h, MPCA 245; i, j, MPCA 238.
a, Cervicodorsal vertebrae, ventral view. b, c, Midtrunk vertebrae (b) and
distal caudal vertebrae (c), lateral views. d, e, Furcula (d) and left
scapulocoracoid (e), caudal views. f, g, Right humerus (g) and ilium and
ischium (f), lateral views. h, Left femur, anterior view. i, Right metapodium,

plantar view. j, Right phalanx II-2, proximal view. Scale bars, 20 mm.
Abbreviations: bfs, brevis fossa; ch, chevron; cp, carotid process; ct, coracoid
tuber; dpc, deltopectoral crest; fh, femoral head; gl, glenoid; op, obturator
process; pdp, posterodorsal process; ph, flexor heel; pp, parapophysis; prz,
prezygapophysis.
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synonymy. A revised phylogeny with Unenlagia and Neuquenraptor
combined unites Buitreraptor, Unenlagia and Rahonavis within a
Gondwanan lineage of dromaeosaurids, the Unenlagiinae24, distinct
from the better-known Laurasian diversity of this clade (Fig. 4b). A
large unnamed deinonychosaurian from the uppermost Cretaceous
of Argentina25 shares derived dental traits with Buitreraptor, indicat-
ing that unenlagiines may represent a long-lived lineage with
wide ranging body sizes, thus mirroring some aspects of the evolu-
tionary history of Laurasian dromaeosaurids3. Moreover, the mor-
phological disparity of unenlagiines such as the longirostrine skull of

Buitreraptor and the wing-like forelimbs of Rahonavis, exceeds that
observed in the better-known Laurasian radiation.

The Gondwanan occurrences of taxa such as the alvarezsaurid
Patagonykus4 and Unenlagia5, coupled with the basal positions that
they occupy within their respective subclades, have been interpreted
as evidence for a vicariant distribution of maniraptoran lineages
after the Late Jurassic breakup between northern and southern
landmasses6. By providing evidence for uniting Gondwanan
dromeosaurids into an endemic lineage, Buitreraptor corroborates
this vicariant hypothesis and also underscores the profound separa-
tion between Laurasian and Gondwanan faunas, which evolved in
parallel for most of the Cretaceous period26. This biogeographic
pattern is further bolstered by the faunal elements associated with
Buitreraptor, such as dryolestoid mammals and eilenodontine
sphenodontians15, which represent relicts of more global Jurassic
distributions. A Gondwanan distribution after Pangaean break-up
implies an unenlagiine origin in the Middle or Late Jurassic period,
thus providing indirect evidence for the radiation of the principal
maniraptoran lineages before the appearance of birds in the fossil
record27.
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