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Ungquillosaurus ceibali Powell, a giant maniraptoran
(Dinosauria, Theropoda) from the Late Cretaceous of Argentina

Fernando E. NOVASH? & Federico L. AGNOLIN?

ICONICET. *Museo Argentino de Clencias Naturales «Bernardine Rivadavia», Av. A, Gallarda 470,
C1405DJR Buenos Aires, Argentina. Tel/Fax: 4981 9282, email: fernovas@yahoo.com.ar,

Absiraet: A reviewed anatomy and phylogenetic relationships of the Late Cretacecus theropod Unquilloseurus
ceibali is presented. This taxen is represented by an isolated pubis from Los Blanquitos Formation
{Maastrichtian), from the province of Salta, NW Argentina. The size of the bone (51 cm long) originally lead to
interpret this theropod as a member of the large “Carnesauria”. However, the pubic anatomy of Unguillosaurus
is more congruent with that present in metornithine coelurosaurians, a group including Alvarezsauridae,
Therizinosauroidea, Oviraptoresauria, Deinonychosauria, and Aves. Derived features present in Unquillosaurus
include: opisthopubic pelvis, pubic pedicle of ilium craniceaudally wide, ventral margin of pubic pedicle strongly
concave, cranial process of pubic foot short, and length of pubic foot less than 30 percent of pubic total length,
Moreover, some traits shared with early avians (e.g., pubic foot proximodistally tall and craniocaudally short),
suggest that this dinosaur may be more closely related to birds than suspected. The set of autapomorphic
features recognized in the pubis indicates that Unguilloseurus may belong to an endemic lineage of large

maniraptoran theropods.
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Unguillosourus ceibali was described by Jai-
me Powell (1979) on the basis of an almost com-
plete left pubis, discovered in Maastrichtian beds
from Salta Province, NW Argentina (Fig.1). Powell
{1979} interpreted this dinosaur as a large
carnosaur of uncertain relationships. With the
exception of some brief cornments made by Molnar
et af. (1990) and Bonaparte (1996}, no further
references to the phylogenetic refationships of this
theropod are found in the literature. The
fragmentary nature of Unguillosaurus, coupled
with the limited knowledge of Gondwanan
theropods available until recently, delayed the
elucidation of the relationships of this dinosaur.

I the last years the fossil record of Argentine
Cretaceous theropods has been favorably
incremented, currently consisting of fifteen species
pertaining to different lineages: Noasauridae,
Abelisauridae, Carcharodontosauridae, and
Coelurosauria (e.g., Bonaparte, 1991, 1996; Novas,
1997, 1998; Coria & Salgado, 1995). Other findings
demonstrate that South America was inhabited
by a diversily of non-avian ceelurosaurian
theropods, including Santanaraptor (Kellner,
1899), a possible oviraptorosaur (Frankfurt &
Chiappe, 1999, different alvarezsaurids
(Bonaparte, 1991; Novas, 1997}, and the highly

derived Unenlagia comahuensis (Novas & Puer-
ta, 1997). This variety of dinosaurs offers valuable
anatomical information that invites to reconsider
the phylogenetic relationghips of Unguillosaurus.

MATERIAL AND METHGDDS

Institutional abbreviations. AMNH, American
Museum of Natural History, New York; HMN MB,
Humboldt Museum fur Naturkunde, Berlin;
MACN, Museo Argentino de Ciencias Naturales
«B. Rivadavia», Buenos Aires; M(CZ, Museum of
Comparative Zoology, Cambridge; PVL,
Paleontologia de Vertebrados, Fundacién «Miguel
Lillo», San Miguel de Tucumén, PVPH,
Paleontologia Vertebrados, Musso Municipal «Car-
men Funes», Plaza Huincul, Neuquén, UA,
University of Antananarivo, Madagascar; USNM,
United States National Museum, Washington DC;
YPM, Yale Peabody Museum, New Haven.

Studied specimens: The following specimens
have been used for this study: Patagonykus puertat
(PVPH 37), Albertosaurus libratus (AMNEH 5468),
Allosaurus fragilis (AMNYH 6767}, Archaeopleryx
lithographica (HMN MB 1880/81, and casts of
London and Eichstatt specimens), Carnotaurus
sastrei (MACN-CH 894), Ceralosauirus nasicornis



62 - Hevista del Museo Argentino de Ciencias Naturales, n. 5. 6 (1), 2004

{USNM 4735), Deinonychus antirrfiopus (AMNH
3015, MCZ 4371, YPM 5205, 5206, 5236),
Piatnitzkysaurus floresi (MACN-CH 895),
Rahoonavis ostromi (UA 8656}, and Unenlagia
comahuensis (PVPH 78).

« Systematic nomenclature. In this paper we are
following the phylogenetic hypothesis and system-
atic nomenclature employed by Xu et al. (2002)
for coelurosatrian theropods.

SYSTEMATIC PALEONTOLOGY

Theropoda Marsh, 1881
Tetanurae Gauthier, 1986
Coelurosauria Huene, 1920
Maniraptora Gauthier, 1986
Metornithes Perle, Norell, Chiappe & Clark,
1593

Genug Unguillosaurus Powell, 1979
Type species. Unquillosaurus ceibali Powell, 1979,

Stratigraphic distribution. Los Blanquitos For-
mation, Salta Group {(Maastrichtian; Salfity &
Marquitlas, 1999).

Geographic distribution. Arroyo Morterito, Si-
erra de la Candelaria, Salta Province, NW Argen-
tina,

Unquillosaurus ceibali Powell, 1879
(Fig. 1)

Emended diagnosis. The pubis of Unquilliosaurus
is proportionally long and slender. It is large (514
em long; Table 1) in comparison with other basal
Maniraptora (= Ornitholestes + Metornithes; Xu et
al., 2002), such as Patagonyhus pueriai PVPH 37
(25 o), Deinonychus antirrhopus MCZ 4371 (38
cm), Unenlagia comahuensis PVPH 78 (32 om),
Rahonavis ostromi UA 8656 (6 cm). Its proximal
end presents a thick edge defining a deep groove,
which was originally interpreted by Powell (1979)
as diagnostic of Unguillosaurus ceibali. However, this
abnormal morphclogy (not recorded in other
saurigchian dinosatrs) is better explained as the bro-
ken pubic pedicie of iHium adhered to the external
surface of pubis. In fact, this piece of bone resembles
the pubie pedicle of the flium of Deinonychus and
Unenlagia {Ostrom, 1969; Novas & Puerta, 1997)
in being craniocaudally extended, ventrally concave,
and with the cranial and ventral margins forming an
angle exceeding 90 degrees in side view (Fig. 1A).

The proper acetabular surface is represented
by a reduced surface located caudally to the facet
for the pubic pedicle of the itium. The acetabular
surface of Unguillosaurus is more reduced than in

- Craniocaudal diameter of distal foot

Table 1. Meagurementis of pubis of Unguillosaurus
cetbalt

Proximodistal length 514 mm
Craniocaudal diameter of proximal end 155 mm
115 mm
36 mim
56 mm

Greatest transverse diameter of shaft
Lesser {ransverse diameter of shaft

Ceratosauria (e.g., Cornotaurus, Ceratosaurus,
Gilmore, 1920; Bonaparte et alf., 1990} and
Tyrannosauridae (Albertosqurus Iibrafus AMNH
5468). In confrass, its reduced size resembles more
that of derived coelurosaurians, such as
Oviraptoridae, Alvarezsauridae, Dromaeosauridae
{e.g., Unenlagia, Bambiraptor, Novas & Puerta,
1997; Burnham ef ol., 2000}, and primitive birds
{e.g., Archaeopteryx, Rahonavis; Wellnhofer, 1874;
Forster et al., 1998). On the other hand, the ischi-
adic facet of the pubis is dorsoventrally low, compa-
rable to that of Dromaeosauridae, but different from
the well developed one of most non-coelurosaurian
theropods (e.g., Ceratosaurus, Abelisauridae,
Piatnitzkysaurus, Tyrannosauridae; Gilmore, 1920;
Bonaparte et «l., 1990; Bonaparte, 1986; Osborn,
1917). The obturator foramen is ventrally open, as
it occurs in most tetanurans (Gauthier, 1986) {Fig.
25

The intersection between the proximal mar-
gin of the pubis and the longitudinal axis of the
pubic shaft describes an angle of approximately
45 degrees, reflecting an opisthopubic condition
of the bone (Fig. 2). An opisthopubic pelvis is diag-
nostic of Metornithes (Xu of ql., 2002), as it is
present in Alvarezsauridae (Novas, 1997),
Therizinesauroidea (Barshold, 1979), and Paraves
{=Deinonychosauria + Aves; Sereno, 1997, Clark
et al., 2002; Xu et al., 2002),

The proximal % of the pubic shaft are
craniocaudally compressed, in contrast to most
theropods (e.g, Allosaurus, Patagonykus; Gilmore,
1920, Novas, 1997) in which the pubis is rod-like
proximal to the pubic symphysis. The condition
mentioned above for Unguillosaurus results in a
prominent external, longitudinal ridge (named
“cresta lateral” by Powell, 1979; Fig.1 A, B). The
margins of the pelvic canal of Unguillosaurus are
medially convex, differing from most theropods
(e.g., Allosaurus, Tyrannosaurus, Patagonyhus,
Velociraptor; Gilmore, 1920; Norell & Makovicky,
1999; Novas, 1997; Osborn, 1917) in which the
margins are medially concave (Fig. 3). The
craniceaudal compression of the proximal pubis of
Unguillosanrus contrasts with the craniocaudal
expansion of its distal half, thug resulting in a lon-
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Fig. 1. Unquillosaurus ceibali left pubis, A} lateral, B) cranial, C) distal (restored), I3) medial, and E)
caudal views. AS, acetabular surface; CaF, caudal process of pubic foot; CrE cranial process of pubic foot;
FIP facet for the iliac pedicle; LR, lateral ridge; PF pubic foot; PPI, Tliac pubic pedicel. Scale bar 10 cm.

Fig. 2. Pubis of several theropods in lateral view. Not to scale. A) Unquillosaurus, B) Unenlagia, C)
Cuiraptor, DY Tyrannosaurus, B} Platnitzkysaurus.
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Fig. 3. Reconstructed pubises of several theropods in cranial view. Not to scale. A) Ornithomimus, B)
Fatagonykus, C) Unenlagia, DY Unguillosaurus (without the pubic pedicle of ilinm).

gitudinal “twisting” of the hone (Fig. 1). In most
theropods, instead, the cranial and caudal mar-
gins of the pubic shaft are nearly parallel (Fig. 2},

The pubic shaft lacks an apron, and the medial
symyphysis is absent (Figs. 1, 3), unlike most
theropods (e.g., Allosaurus, Carnotaurus,
Ornithomimus, Velociraptor, Unenlagia, Rohonavis,
Archaeopteryx; Gilmore, 1920; Bonaparte ef al.,
1990; Oshorn, 1917; Norell & Makovicky, 1999,
Novag & Puerta, 1997, Forster ef al., 1998;
Wellnhofer, 1974) in which the apron is transversely
wide and a relatively extended symphysis is present.
In this sense, Unquillosaurus resembles
alvarezsaurids {e.g., Patagonykus; Novas, 1997) and
basal pygostilian birds (e.g., Confusiusornis,
Changchengornis, Concornis, Chiappe, 2001} in
having a pubic symphysis reduced to the distal ex-
tremity of the bones. Notably, the distal end of the
the pubis of Unguillosaurus is medially flattened,
and lacks marks for the articulation with the oppo-
site bone (Fig. 1D).

The pubic foot is craniocaudally short and
proximodistalty deep. The cranial projection of the
beot is more reduced than in Deinonychus (Ostrom,
1875), Achillobator (Perie ef al., 1999}, and
Velociraptor (Norell & Macovicky, 1999) thus re-
sembling the smaller propeortions present in
Bambiraptor (Burnham ef ol., 2000), Unenlagia
{Novas & Puerta, 1997), and birds (Chiappe,
20G1). Also, the caudal process of the pubic foot is
strongly reduced as in primitive birds such as
Rahonavis and Archaeopteryx (Welinhofer, 1974,
Forster et ¢l., 1998) but differing from some basal
paravians {e.g., Unenlagia, Bambiraptor; Novas

& Puerta, 1997; Burnham et of., 2000) in which it
is well developed. However, in Unquillosaurus the
apex of the caudal process is dorsally curved, con-
dition absent in the remaining theropods (Fig.2}).

DISCUSSION

The pubis of Unguillosaurus clearly indicates
that this genus is not a member of Abelisauroidea
{=Noasauridae + Abelisauridae; Novas, 1992;
Carrano ef al., 2002). In the later ones the pubis
retained plesicmorphic features absent in
Unguillosaurus, such as: obturator foramen en-
closed by bone, ischiadic facet proximodistally
deep, extended pubie symphysis, and pubic boot
entarged and dorsoventrally depressed. Besides,
the pubic foot of Unguillosaurus lacks the lateral
inset described in Carnotaurus and Masiakasaurus
{Carrano et al., 2002). Unquillosaurus may not
belong to Carnosauria (=Allosauroidea +
Carcharodontosauridae; Padian ef al., 19992) be-
cause carnosaurs retained a pubic symphysis and
developed very large pubic hoots. Both conditions
are absent in Unquillosaurus.

On the contrary, the pubic anatomy of
Unguillosaurus is more congruent with that
present in theropods more derived than Carnosauria
(e.g., Coelurosauria, a group including theropods
more clogely related to birds; Gauthier, 1986). The
following apomorphic trait supports the inclusion
of Unquillesaurus within  Metornithes
{(=Alvarezsauridae + ((Therizinosaureidea +
Oviraptorosauria) + Paraves); Xu ef l., 2002): 1)
opisthopubie pelvis (buit see Chiappe, 2001, for al-
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ternative interpretation on this character), The fol-
lowing features of Unguillosaurus are present in
Paraves (=Deinonychosauria + Aves; Sereno,
1997 1) pubic pedicle of ilinm craniocaudally
wide; 2) ventral margin of puhic pedicle strongly
concave; 3) cranial process of pubic foot short; 4)
length of pubic foot less than 30 percent of pubic
total length. Notably, Unquillosaurus shares with
basal birds (e.g., Echonavis, Archaeopteryx;
Welinhofer, 1974; Forster ef al., 1998) a
proximodistally tall and craniocaudally short pu-
bie foot, even shorter than in Deinonychus,
Velociraptor, and Unenlagia. Besides, the highly
reduced pubic symphysis of Unquillosaurus resem-
ples that of alvarezsaurids (Novas, 1997) and hirds
more derived than Archaeopteryy (Chiappe, 2001).
In sum, available information supporis
Unguillosaurus as a member of Metornithes (sensu
Xu et al., 2002). Its large size {comparable to
Achillobator, Perle et al., 1999} makes
Unguitlosqurus one of the largest known
maniraplorans. Unguiflosaurus adds to the list of
bird-like theropods discovered in Gondwana, such
as Unenlagia and Eohonavis, but constituting a
glant member of the group. We interpret that a
radiation of large-sized maniraptorans occurred
in South America during the Late Cretaceous, prob-
ably including other recent discoveries (e.g., Coria
et al., 2001; Novas ef ol., 2003). The unique pubic
features also prompt to the conclusion that
Unquillosaurus was part of a lineage of predatory
dinosaurs endemic from South America.
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