






the proximal ends are flat and wide, with the lateral 
widening always overlapping the medial widening 
of the next metatarsal. The first metatarsal lacks the 
proximomedial expansion. The metatarsal shaft is 
elliptical in cross section. Many furrows are present 
in the distal end, representing scars from the digital 
flexors and abductor muscles (Haughton, 1865). The 
metatarsals decrease in thickness from the first to the 
fourth. The second and third metatarsals are longer 
than the others (Figs. 24C‑D). Only a fragment from 
metatarsal V was found in B. albertoi. The fifth meta‑
tarsal is highly modified, as in all Archosauria (Benton 
& Clark, 1988).

The pes possesses a phalangeal formula of 
2‑3‑4‑4‑0, as in living crocodiles (Mook, 1921). Liv‑
ing forms also possess a fifth cartilaginous phalanx in 
the fourth digit (Müller & Alberch, 1990) that can‑
not be inferred in B. albertoi. The fifth digit lost the 
phalanx in living crocodiles (Brinkman, 1980), and 
also in Protosuchus, Orthosuchus, and Hallopus (Par‑
rish, 1987). The proximal phalanges are longer than 
the same phalanges of the manus. The first phalanx 
of the first digit is shorter than the same phalanx of 
the other digits. The other phalanges (except unguals) 
reduce gradually in size and width mediodistally. The 
phalanges that contact the unguals possess distal ends 
with different articulations, these being lateromedi‑
ally wider and with more gentle convexities than in 
other phalanges. The terminal phalanx of the fourth 
digit is small, with a rounded distal end.

The first three digits of the pes possess ungual 
phalanges that are quite similar to those of the manus, 
also decreasing in size from the first to the third digit. 
The articulation is also very similar to those of manus, 
being slightly stronger laterally. They are very curved 
claws, with a robust base. The lateral surface of the 
unguals of the pes also possesses a tiny foramen, as in 
the unguals of the manus (Fig. 24D). However, these 
foramina are much reduced in the pes and without 
the evident posterior canal. The foramen of the first 
ungual is almost invisible, probably due to diagenetic 
alterations.

Dermal armor

Two parasagittal rows of osteoderms are pres‑
ent in B. albertoi. Many osteoderms were fragmented 
by diagenesis. Their shape and size vary significantly 
along the vertebral column. The cervical osteoderms 
are very tiny, one centimeter long, with dorsal grooves 
(Figs. 4A, 29). The osteoderms posterior to the scap‑
ula are significantly larger than the cervical ones, 
about three centimeters wide and two centimeters 
high, growing gradually in size and without imbrica‑
tion. These osteoderms are elliptical, with a central 
sagittal crest, which also increases in height gradually, 
following the vertebral column. The sagittal crest in 
each osteoderm of B.  albertoi is very similar to the 
one present in the osteoderms of the midtrunk of 

Figure 29: Osteoderms of Baurusuchus albertoi. A, from left to right, the scapular osteoderm, an anterior trunk osteoderm, a posterior 
trunk osteoderm, a sacral osteoderm, and two anterior caudal osteoderms, showing imbrications; B, from left to right, caudal osteoderms, 
showing decrease in size. The rightmost one is the last osteoderm found; C, caudal osteoderm in anterior view; D, the same osteoderm in 
posterior view. Abbreviations: lr, longitudinal ridge; ohh, osteoderm with an unfilled hole; oph, osteoderm with a filled hole. Scale bar = 1 cm.
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Alligator mississippiensis (Hill & Lucas, 2006) and 
to the few osteoderms known from Notosuchus (Pol, 
2005). The caudal osteoderms are clearly the larger 
and thicker ones in the dermal armor of B.  alber-
toi (Figs.  29C‑D). They are imbricated, with each 
osteoderm being overlapped by the preceding one 
(Fig. 29), as in Notosuchus (Pol, 1999) and most croc‑
odyliforms. This condition does not occur in Marilia-
suchus (MZSP‑PV 50). The shape of the caudal os‑
teoderms forms a “D” in the first caudals, changing 
to an almost pentagonal shape in the posterior half 
of the tail. In the more posterior portion of the tail, 
the osteoderms begin to decrease in size, maintaining 
a sagittal crest. The most posterior osteoderm found 
is one-half centimeter wide. Ventrally, all osteoderms 
are straight or slightly concave. The dorsal and ven‑
tral surfaces of the osteoderms have a micro-texture 
interlaced as a mesh, similar to that present in some 
fossil Eusuchia (Hill & Lucas, 2006) or anchilosaurid 
dinosaurs (Scheyer & Sander, 2004). The dorsal or‑
namentation of the osteoderms is also made of many 
transversally oriented irregular furrows. This pattern 
of furrows is very similar to the one present in Noto-
suchus (Pol, 2005) and Mariliasuchus, but very dif‑
ferent from the condition found in the Peirosauridae 

and neosuchians, in which furrows are substituted by 
deep pits (Vasconcellos, 2006).

Several caudal osteoderms show rounded cavi‑
ties in their dorsal surface (Fig. 29), with some filled 
by osteological material (Fig. 29). Avilla et al. (2004) 
suggested that these cavities could represent bite 
marks due to predation or intraspecific competition, 
as observed in living crocodiles.

Gastrolith

A small, smoothed gastrolith was found associ‑
ated with B. albertoi. It is about 1,5 to 3 centimeters 
in length, gray, and has a distinct constitution from 
that of the surrounding sedimentary matrix (Fig. 30). 
This stone, quite similar to a river pebble, was found 
immediately anterior to the pubis, ventrally to dorsal 
vertebrae XII and XIII. Ventrally to this stone, were 
some gastralia fragments. Vasconcellos et  al. (2008) 
noticed the occurrence of gastroliths in other croco‑
dile fossils from General Salgado, showing that B. al-
bertoi is not an isolated case.

Discussion

Several authors already stressed the marked dif‑
ferences in the locomotion pattern of living crocodiles 
and their extinct relatives (Colbert & Mook, 1951; 
Parrish, 1987; Carrano, 1999; Hutchinson, 2002; 
Pol, 2005; Riff, 2007). One of the most conspicuous 

Figure 30: Gastrolith. Scale bar = 1 cm.

Figure  31: Tibia and fibula of Baurusuchus albertoi. A, tibia 
and fibula in proximal view from Baurusuchus albertoi, Alligator, 
Herrerasaurus, and Coelophysis (modified from Hutchinson, 2002). 
Arrow points to lateral direction. Scale bar = 1 cm.
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distinctions relates to body posture, with baurusu‑
chids showing several morphological features that sug‑
gest an erect posture. The long cervical neural spines 
of B.  albertoi are noticeable when compared to the 
relatively short condition of Crocodylia. This feature 
is also present in Notosuchus (Pol, 2005), Mahajanga-
suchus (Buckley & Brochu, 1999) and Mariliasuchus 
(MZSP‑PV 50), but in Baurusuchus the cervical neu‑
ral spines are more elongated in relation to the body 
vertebrae. A similar condition to the one present in 
Baurusuchus is also visible in Dibothrosuchus elaph-
ros (Wu & Chatterjee, 1993). The combination of 
elongated cervical neural spines, enlarged zygapophy‑
ses, and separated prezygapophyses would allow for 
marked dorsoventral cervical movements (Pol, 2005), 
suggesting that B. albertoi must have had an upright 
way of life, with the head far up from the ground. 
Another peculiar feature of the Baurusuchidae, pres‑
ent in B. albertoi, is the laterodorsal orientation of the 
sacral transverse processes. This feature corresponds 
to the presence of a unique type of muscle attach‑
ment, not seen in living and other fossil forms, and 
might be associated with the presence of an erected 
posture. However, more comparative and biomechan‑
ical analyses are needed in order to clarify this point of 
Baurusuchidae anatomy.

The deltopectoral crest of the humerus of B. al-
bertoi is quite distinct from the one present in Cro‑
codylia. The wide lateral and medial surfaces of the 
deltopectoral crest of extant crocodiles receive several 
muscles responsible for the adduction and abduction 
of the humerus (Meers, 2003). On the other hand, 
this type of supination of the forelimbs in Crocodylia 
was not so relevant in Baurusuchidae, as suggested by 
the wider anterior and straighter lateral and medial 
surfaces of the humerus of B. albertoi, being indicative 
of a constant erect walk in the latter.

The presence of a laterally developed supra-
acetabular crest of the ilium in B.  albertoi also cor‑
roborates a parasagittal position of the hindlimbs. Ac‑
cording to Parrish (1987), a supra-acetabular crest is 
present only in taxa that retain an erect position (e.g., 
Protosuchus, Notosuchus, Mahajangasuchus), by pro‑
viding a different point of attachment to the muscles 
Mm. ilio femoralis and ilio tibialis.

Additional evidence indicating a cursorial way 
of life is also present in the femur of B. albertoi. Its 
femur possesses a more posteriorly positioned 4th tro‑
canther that increases the use of the caudofemoralis 
muscles responsible for pulling it back, in addition to 
a well developed cranio-medial crest (Riff, 2007) for 
the M.  pubo-ischio-femoralis internus that maintains 
the medial portion of the femur near the body.

The proximal end of the tibia is expanded an‑
teroposteriorly instead of being rounded as in extant 
crocodiles (Hutchinson, 2002), a morphology com‑
parable to the condition found in the cursorial thero‑
pod dinosaurs (Fig. 31).

The calcaneum tuber of B. albertoi is posterolat‑
erally deflected, being similar to other cursorial forms 
of Archosauria that posses a calcaneum tuber paral‑
lel to the limb axis and perpendicular to the vertebral 
column (Parrish, 1987).

All the postcranial features listed above support 
the view that Baurusuchus albertoi had an erect pos‑
ture, suggesting also that all members of the family 
Baurusuchidae were more cursorial than other Cro‑
codyliformes. More detailed studies of the postcranial 
anatomy of other Crocodyliforms would certainly 
help clarify the paleoecological role of the Baurusu‑
chidae and other Gondwanic Cretaceous crocodiles.

Resumo

O presente trabalho descreve uma espécie nova de 
Baurusuchidae proveniente de sedimentos do Cretáceo 
Superior da Bacia Bauru, no Estado de São Paulo, 
fornecendo a primeira descrição de um esqueleto pós-
craniano completo para a família. Muitas características 
pós-cranianas da nova espécie estão presentes em outros 
táxons de Notosuchia gondwânicos e são, desta forma, 
consideradas plesiomórficas para o gênero. Entre estas se 
destacam: espinhas neurais cervicais muito longas; três 
vértebras sacrais; crista deltopeitoral do úmero robusta; 
porção proximal do radiale com grande área de contato 
para a ulna; ulnare com projeção anterior distal; crista 
supra-acetabular bem desenvolvida lateralmente; 
processo pós-acetabular póstero-dorsalmente direcionado; 
presença de uma crista crânio-medial no fêmur; 
quarto trocânter do fêmur em uma posição posterior; 
diáfise da tíbia lateralmente curvada; tubérculo do 
calcâneo orientado póstero-ventralmente; osteodermas 
ornamentados com sulcos e imbricados na região caudal. 
Contudo, alguns caracteres são inéditos, sendo ausentes 
nas demais famílias de Crocodyliformes. Estes são: 
processos transversos das vértebras sacrais direcionados 
dorsolateralmente; presença de uma crista longitudinal 
na superfície lateral das vértebras sacrais; presença 
de uma superfície semelhante a um côndilo no carpal 
pisiforme. A maioria destas características corrobora um 
padrão de locomoção cursorial para a espécie descrita 
neste trabalho, e para a família Baurusuchidae.

Palavras-chave: Cretáceo Superior; Baurusuchidae; 
Baurusuchus; Morfologia; Pós-crânio.
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