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An additional basal sauropodomorph specimen from the Upper

Triassic Caturrita Formation, southern Brazil, with comments

on the biogeography of plateosaurids

JONATHAS S. BITTENCOURT, LUCIANO A. LEAL, MAX C. LANGER and SÉRGIO A. K. AZEVEDO

BITTENCOURT, J.S., LEAL, L.A., LANGER, M.C. & AZEVEDO, S.A.K., iFirst article. An additional basal sauropodomorph specimen from
the Upper Triassic Caturrita Formation, southern Brazil, with comments on the biogeography of plateosaurids. Alcheringa, 1–10. ISSN 0311-
5518.

We describe an additional saurischian specimen from the Caturrita Formation (Norian) of the Parana Basin, southern Brazil. This material
was collected in the 1950s and remained unstudied due to its fragmentary condition. Detailed comparisons with other saurischians worldwide
reveal that some characters of the ilium, including the low ventral projection of the medial wall of the acetabulum and its concave ventral
margin, together with the short triangular shape of the pre-acetabular process and its mound-like dorsocaudal edge, resemble those of
sauropodomorphs such as Plateosaurus and Riojasaurus. This set of traits suggests that MN 1326-V has affinities with basal
Sauropodomorpha, probably closer to plateosaurians than to Saturnalia-like taxa. Previous records of this clade in the Caturrita Formation
include Unaysaurus, which has been related to Plateosaurus within Plateosauridae. Alternative schemes suggest that plateosaurids include
Plateosaurus plus the Argentinean ‘prosauropods’ Coloradisaurus and Riojasaurus. Both hypotheses raise biogeographic questions, as a close
relationship between faunas from South America and Europe excluding Africa and North America is not supported by geological and
biostratigraphical evidence. Additionally, the absence of plateosaurids in other continents suggests that the geographical distribution of
this taxon is inconsistent with the geological history of western Pangaea, and this demands further investigations of the phylogeny of
sauropodomorphs or improved sampling.
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UNAMBIGUOUS dinosaur remains from the Late
Triassic of southern Brazil have been known since the
description of Staurikosaurus Colbert, 1970. Huene
(1938) described Spondylosoma as a saurischian
dinosaur, but its current status is unclear (Galton
2000, Langer 2004). Despite more recent discoveries
(Bonaparte et al. 1999, 2007, Langer et al. 1999, Leal
et al. 2004, Ferigolo & Langer 2007), several
previously recovered dinosauriform specimens, in-
cluding some collected early in the 20th century
(Lyrio et al. 2003), await formal description (Kischlat
1999, Kischlat & Barberena 1999). Beltrão (1965)
mentioned fossil bones collected during the 1950s in
the Santa Maria area, central Rio Grande do Sul,

Brazil, widely known for its rich Triassic vertebrate
fauna. The material has been housed at the Museu
Nacional, Rio de Janeiro but, owing to its fragmen-
tary condition (Couto in Beltrão 1965), has remained
undescribed since then. Here, we describe and
compare this specimen with several dinosauriforms
in order to elucidate its taxonomic affinity.

Despite recent improvements, the Late Triassic
dinosaur record is still sparse, and several aspects of
the early evolution of the group are poorly under-
stood (Brusatte et al. 2010, Langer et al. 2010). In the
case of the Caturrita Formation, its dinosaur record
(Leal et al. 2004) has implications for the biogeo-
graphy of the Late Triassic ‘prosauropods’, which
is discussed using previous phylogenetic hypotheses
for basal sauropodomorphs (Upchurch et al. 2007,
Yates 2007a, b, Rowe et al. 2010).
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Institutional abbreviations
GPIT: Institut für Geologie und Paläontologie,
Tübingen, Germany; MCN: Museu de Ciências
Naturais, Fundação Zoobotânica do Rio Grande
do Sul, Porto Alegre, Brazil; MCP: Museu de
Ciências e Tecnologia, Pontifı́cia Universidade Cató-
lica, Porto Alegre, Brazil; MN: Museu Nacional,
Universidade Federal do Rio de Janeiro, Rio de
Janeiro, Brazil; PVL: Instituto Miguel Lillo, San
Miguel de Tucumán, Argentina; PVSJ: Instituto y
Museo de Ciencias Naturales, Universidad Nacional
de San Juan, San Juan, Argentina; SMNS: Staatliches
Museum für Naturkunde, Stuttgart, Germany;
UFRGS: Universidade Federal do Rio Grande do
Sul, Porto Alegre, Brazil; UFSM: Universidade
Federal de Santa Maria, Santa Maria, Brazil.

Geological setting
According to Beltrão (1965), the specimen described
herein (MN 1326-V) was collected in Campinas, near
São Martinho da Serra and Santa Maria, Rio Grande
do Sul, southern Brazil (Fig. 1), although the precise
locality is unknown. The material is embedded in
reddish sandstone formerly assigned to the Botucatu
Formation (Gordon 1947, Beltrão 1965), but now
ascribed to the upper part of the Caturrita Forma-
tion, Rosario do Sul Group (Andreis et al. 1980,
Scherer et al. 2000). Sequence-stratigraphic schemes

refer these strata to the upper part of ‘Sequence II’ of
Faccini (1989), or the highstand systems tract of the
Santa Maria 2 Sequence (Zerfass et al. 2003). No
other fossils are known from Campinas, but the
dinosaur fauna of the Caturrita Formation as a
whole also includes the sauropodomorph Unaysaurus
Leal et al., 2004, collected from the ‘Água Negra’ site,
located a few kilometres from Campinas (Fig. 1); the
possible basal theropod Guaibasaurus Bonaparte
et al., 1999 (Bonaparte et al. 2007, Langer et al.
2011); and undescribed saurischian remains (Kischlat
& Barberena 1999). Other fossil tetrapods from the
Caturrita Formation include sphenodontians, proco-
lophonids, rhynchosaurs, phytosaurs, silesaurids,
cynodonts and dicynodonts (see Langer et al. 2007,
for review), and this assemblage has been ascribed to
the Riograndia Assemblage Zone (Rubert & Schultz
2004, Abdala & Ribeiro 2010, Soares et al. 2011).
Although a possible Early Jurassic age has been
proposed (Ferigolo 2000), most authors agree with a
Late Triassic age (possibly Norian) for the Caturrita
Formation (Bonaparte et al. 1999, Langer et al. 2007,
Abdala & Ribeiro 2010).

Systematic palaeontology
DINOSAURIA Owen, 1842 sensu Padian & May,

1993
SAURISCHIA Seeley, 1888 sensu Gauthier, 1986

Fig. 1. Composite map showing the region of Campinas and its closest municipalities (Santa Maria and São Martinho da Serra), in central Rio
Grande do Sul, southern Brazil. Continuous thick lines represent main highway and dashed lines denote secondary or unimproved roads.
Continental map modified from Langer (2005).
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SAUROPODOMORPHA Huene, 1932 sensu Up-
church, 1997

Sauropodomorpha indet.

Material. The specimen MN 1326-V (Figs 2, 3),
previously numbered MN 2247-V (Beltrão 1965,
p. 40), is preserved in a reddish sandstone block
and consists of an incomplete right ilium, uninfor-
mative vertebral remains and other indeterminate
fragments, plus four isolated and incomplete bones
including a possible pubis, an ischium, a possible
tibia and a metatarsal IV. These elements were found
in close association and are considered parts of the
same specimen.

Description and comparison. The preserved vertebra is
located behind the ilium due to post-mortem
displacement, and it shows the centrum plus a
portion of the right transverse process (Fig. 2A–B).
This latter is ventrally ornamented by an elongated
crest, which borders a conspicuous infradiapophyseal
fossa. The available information does not allow
identification to a particular series of the vertebral
column.

The preserved parts of the right ilium include the
pre-acetabular process, partial pubic peduncle, the
ischiadic peduncle, the medial wall of the acetabulum
and part of the supra-acetabular crest (Fig. 2A–B).
The pre-acetabular process is subtriangular in lateral
view, being much shorter than the space between the

Fig. 2. Specimen MN 1326-V. A, Photograph and, B, drawing of the block containing the right ilium, in lateral view, and other bone
fragments. Abbreviations: maw¼medial acetabular wall; mlde¼mound-like dorsal edge; isp¼ isquiadic peduncle; prac¼ pre-acetabular
process; sac¼ supra-acetabular crest; inb¼ indeterminate bones; v¼ vertebra remnant. Grey areas represent preserved bone surface. Scale
bar¼ 20 mm.
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pre- and post-acetabular embayments of the bone.
Dorsally, this process bears a distinct mound-like
margin on its caudal edge, followed by a concavity of
the dorsal margin of the iliac lamina. There is no
evidence of a robust lateral margin of the pre-
acetabular fossa, as observed in herrerasaurids
(Bittencourt & Kellner 2009), Guaibasaurus (Langer
et al. 2011) and at least one specimen of Efraasia
(SMNS 17928). The distance between the proximal
portion of both the pubic and ischiadic peduncles
is more than twice the length of the pre-acetabular
process. The medial wall of the acetabulum is
dorsoventrally shallow and ventrally concave, as seen
in most dinosaurs (Langer & Benton 2006, Nesbitt
et al. 2009). There is no evidence of an excavation
on the antitrochanteric portion of the acetabulum,
a feature regarded as a possible autapomorphy of
Guaibasaurus (Langer et al. 2011). The pubic
peduncle is incomplete, so its relative extension can
not be evaluated, and the ischiadic peduncle is short
relative to the total height of the iliac blade.

A thick-walled, rod-like bone shaft with an
expanded flange is also preserved (Fig. 3A–B). Its
shape matches a pubis shaft, but further information
is unavailable due to its incomplete preservation.

Another elongated and flattened partial bone is
preserved (Fig. 3C–E). Its maximal width fits that of
a fibula, based on the size of the putative tibia (see
below; Fig. 3F–G). However, both the deep sulcus on
its ‘dorsomedial’ surface and the flat, oblique ‘cranial’
margin (Fig. 3C, E) hamper its assignment to the
pelvic epipodium. The transversely compressed shaft
with rounded outer margin and a hint of an inner
flange on its cranial surface fits the morphology of
an archosaur right ischium (Bonaparte 1984, Sereno
1991). Its proximal portion is dorsoventrally broader
than lateromedially wide. A proximodistally oriented
groove, extending along the dorsomedial portion of
the shaft (Fig. 3C), appears as an L-shaped notch in
cross-section (Fig. 3E). A similar structure is evident
on the dorsolateral margin of the ischium of many
dinosaurs (e.g., Plateosaurus, SMNS 13200; see also

Fig. 3. Specimen MN 1326-V. A–B, Possible pubis. C–E, Ischium, in medial (C), lateral (D), and proximal (E) view. F–G, Tibia in lateral or
medial (F), and cross-sectional (G) views.H–K, Left metatarsal IV in cranial (H), medial (I), proximal (J), and distal (K) views. Abbreviations:
dms¼dorsomedial sulcus; emg¼ extensor margin of the ginglymoid condyle; exd¼ extensor depression; fmg¼ flexor margin of the
ginglymoid condyle; iss¼ isquial shaft; lms¼ lateral metatarsal shaft; mc¼medial condyle; mcop¼medial collateral pit; mms¼medial
metatarsal shaft; mpf¼medial pubic flange; mtsh¼metatarsal shaft; obp¼ obturator plate remnant; psh¼ pubic shaft; tic¼ tibial cortex;
tis¼ tibial shaft. Scale bars (A, C, D, F)¼ 20 mm; (B, E, G–K)¼ 10 mm.
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Langer 2003, Yates 2003a, b, Langer et al. 2011). The
cranioventral margin of the bone is damaged, but the
flange appears to be a remnant of the obturator plate
(Fig. 3C). On the caudal two-thirds of the preserved
bone, the ventral margin flattens dorsoventrally and
projects caudally, giving a rod-like appearance to the
shaft. The distal portion of the bone is incomplete
and the presence of a dorsoventral expansion, as seen
in several early dinosaurs (Bonaparte et al. 1999,
Langer 2003, Galton & Upchurch 2004) can not be
evaluated. Most of the medial surface of the proximal
half of the shaft is slightly concave and bears
longitudinal striations for muscle attachment
(Fig. 3C). The symphyseal area is evidenced both
by the rugose distal half of the medial surface of
the shaft and by a crescentic rim cranially bordering
this area.

Another elongated, flattened bone is preserved,
but most of its surface is missing or damaged
(Fig. 3F). The general transverse compression is
typical of both tibiae and fibulae of Late Triassic
saurischians (Novas 1994, Langer 2003, Bittencourt
& Kellner 2009). Accordingly, owing to its large
dimensions in comparison with the ilium, we tenta-
tively regard it as a tibia. Its orientation can not be
determined, but one side is concave, suggesting an
expansion toward the tips. Its thin cortex (Fig. 3G)
differs from the condition in most non-theropod
dinosaurs (Sereno 1999, Holtz et al. 2004). However,
thin-walled bones have been reported among other
taxa from the Caturrita Formation, including Guai-
basaurus (Langer et al. 2011) and Unaysaurus (UFSM
11069). On the other hand, the putative tibia of MN
1326-V is not uniformly wide around the medullar
portion of the bone. In one of the broken surfaces,
the wall in the flattened portion is thinner than in the
corners (Fig. 3G).

A metapodial element (Fig. 3H–K) can be
regarded as a metatarsal (Mt) owing to the
persistent transverse width of the preserved shaft
along its extension (Sereno & Arcucci 1994a, b,
Langer 2003). The metacarpal shaft of most early
dinosaurs (e.g., Heterodontosaurus, Santa Luca
1980; Efraasia, SMNS 12667; Plateosaurus, SMNS
13200k; Guaibasaurus, UFRGS PV0725T; Coelophy-
sis: Colbert 1989) is usually thinner towards its mid-
length, and the distal condyles are more expanded
lateromedially (Galton 1973, 2001, Santa Luca 1980,
Colbert 1989, Bonaparte et al. 2007, Langer et al.
2011). The assignment of the associated bones of
MN 1326-V to the pelvic girdle reinforces this
interpretation.

The thin-walled shaft of the metatarsal is elliptical
in cross-section (Fig. 3J) and flattened on its right

side, suggesting that it articulated with another
metatarsal along most of its extension. This is a
common feature of dinosaur metatarsals, whereas
metacarpals articulate to one another only at their
proximal ends (Galton 1973, Santa Luca 1980,
Sereno 1994). In dorsal view, the right distal condyle
is longer and deeper than the left condyle, and
extends further distally (Fig. 3H, K). This contrasts
with the nearly symmetrical configuration of the
metatarsal condyles of basal dinosauriforms, such as
Marasuchus (Sereno & Arcucci 1994b) and Silesaurus
(Dzik 2003), but resembles those of Mt I and IV of
several basal dinosaurs, including Herrerasaurus
(PVL 2566), Guaibasaurus (MCN PV2356; Langer
et al. 2011), Dilophosaurus (Welles 1984), Plateo-
saurus (SMNS 13200k), Riojasaurus (PVL 3808) and
Heterodontosaurus (Santa Luca 1980), in which the
distal margin of the largest condyle (the lateral and
medial condyles of Mt I and IV, respectively) slopes
continuously towards the distal margin of the smaller
adjacent condyle (Fig. 3H). A notch or concavity
separating the distal condyles of metatarsal III in
the taxa mentioned above (also in metatarsal II of
Plateosaurus) is not seen in cranial aspect of the
metatarsal of MN 1326-V. Metatarsal I of Herrer-
asaurus and Dilophosaurus possesses a distinct lateral
kink on the dorsal margin of the lateral condyle, a
feature not observed in MN 1326-V. Metatarsal I of
some ‘prosauropods’ (Plateosaurus, Riojasaurus)
bears the enlarged lateral condyle evident in MN
1326-V, but, unlike the material described here, it is a
more robust bone, with a broader and shorter shaft.
The opposite is apparent in metatarsal I of Saturnalia
and Herrerasaurus, in which the shaft is quite
elongated and thinner than in MN 1326-V. Meta-
tarsal II of Saturnalia (MCP 3844-PV), Herrera-
saurus, Dilophosaurus and Plateosaurus (GPIT
mounted skeletons) are asymmetrical, but the distal
projection of the lateral condyle with regard to the
medial one is smaller than that of the metatarsal IV.
Because of the set of characters discussed above, we
regard the preserved metatarsal of MN 1326-V as the
left metatarsal IV (Fig. 3H–K). The medial collateral
pit is deeper than the left one, but this was probably
increased by overpreparation. The flexor margin
surrounding the collateral pit is deeper than the
extensor portion in both condyles (Fig. 3I). The axis
through the condyles is rotated about 408 in relation
to the lateromedial plane of the shaft (Fig. 3J).
Because of this rotation, the left condyle is projected
ventrally with respect to the right one. The extensor
depression is shallow (Fig. 3H), bordered proximally
by a faint C-shaped rim, and confluent with the
dorsal wall of both right and left condyles. The flexor
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depression is as broad as long and splits the
ginglymoid articulation ventrally.

Discussion
Most of the preserved bones of MN 1326-V are not
informative. Yet, relevant data may be gathered from
the ilium, the anatomy of which allows the taxonomic
assessment of the specimen.

A short subtriangular pre-acetabular process is a
common feature among archosaurs, including crur-
otarsians (e.g., aetosaurs, rauisuchians and basal
crocodylomorphs; Huene 1929, Colbert & Mook
1951, Krebs 1977, Gebauer 2004, Gower & Schoch
2009), basal dinosauriforms (e.g., Marasuchus, PVL
3870) and sauropodomorphs (Fig. 4A–C; Bonaparte
1971, Galton 1984, Yates 2003a, Galton & Upchurch
2004). In contrast, the pre-acetabular process in MN
1326-V differs greatly from the elongated rod-like

structure found in ornithischians (Sereno 1999,
Norman et al. 2004). In theropods (Madsen 1976,
Holtz et al. 2004, Tykoski & Rowe 2004), this process
is at least as high as the iliac blade above the
acetabulum, being commonly rounded or with a
ventrocaudal fold in the cranial margin (Rauhut
2003: characters 168, 171). In herrerasaurids (Novas
1994, Bittencourt & Kellner 2009), it is proportion-
ally shorter than in theropods but is also cranially
rounded owing to a peculiar dorsoventral bulging
(Fig. 4D) and is not pointed as in sauropodomorphs.

The ilium attributed to Caseosaurus (Nesbitt et al.
2007) bears a distally pointed pre-acetabular process,
however, in contrast to MN 1326-V, the ventral
margin of the pre-acetabular process is strongly
projected dorsally. Problematic basal saurischians
such as Eoraptor (PVSJ 512) and Guaibasaurus
(UFRGS PV0725T) have a short pre-acetabular
process but, in the former genus, the dorsal margin

Fig. 4. Right ilia of assorted early saurischian taxa, in lateral view. A, cf. Plateosaurus, SMNS 12250; B, Efraasia minor, SMNS 12354; C,
Saturnalia tupiniquim, MCP 3846-PV; D, Herrerasaurus ischigualastensis, PVL 2566. Abbreviations: maw¼medial acetabular wall;
mlde¼mound-like dorsal edge; isp¼ isquiadic peduncle; poap¼post-acetabular process; ppb¼ pre-acetabular process bulging; prab¼pre-
acetabular buttress; prac¼pre-acetabular process; pup¼pubic peduncle; sac¼ supra-acetabular crest. Scale bars (A)¼ 10 cm; (B,
D)¼ 50 mm; (C)¼ 20 mm.
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of the process is strongly convex and, in the latter, it
is rounded distally. In the basal sauropodomorph
Saturnalia (MCP 3845-PV), the pre-acetabular pro-
cess is convex in both ventral and dorsal margins
and its cranial tip reaches the cranial edge of the
pubic peduncle (Fig. 4C). The ilium of MN 1326-V
also differs from those of Saturnalia (Langer 2003),
Chromogisaurus (Ezcurra 2010), Guaibasaurus
(Langer et al. 2011) and herrerasaurids (Novas
1994, Bittencourt & Kellner 2009) by its shallower
ventral projection of the medial acetabular wall,
approaching the condition of more derived saur-
ischians, such as ‘prosauropods’ (Galton & Upchurch
2004, Yates 2007a, b) and coelophysoids (Tykoski &
Rowe 2004).

A mound-like dorsal margin of the pre-acetabular
process of MN 1326-V is similar to that of some
specimens assigned to cf. Plateosaurus (SMNS 12250,
SMNS 6014, Galton 2001, Moser 2003; Fig. 4A) and
Riojasaurus (PVL 3808). However, it should be noted
that not all specimens assigned to these taxa possess
this feature (Bonaparte 1971, Galton 2001, Moser
2003). Both Plateosaurus and Riojasaurus have been
grouped into the Plateosauridae in some phylogenetic
schemes (Upchurch et al. 2007, Martı́nez 2009), but
most hypotheses (Leal et al. 2004, Yates 2007a, b,
2010, Rowe et al. 2010) favour Riojasaurus to be
closely related to the South African Eucnemesaurus,
and Plateosaurus to be allied with Unaysaurus,
forming a more restricted Plateosauridae. One ilium
attributed to Adeopapposaurus, which has been
related to Massospondylus (Martı́nez 2009), also
bears the mound-like structure, but its pre-acetabular
process is longer and dorsoventrally thinner than
that of MN 1326-V, with a straight and horizontal
ventral margin. Due to the incompleteness of the
specimen described herein, its close affinity to any of
the aforementioned genera can not be confirmed.
Indeed, because no unambiguous synapomorphy
shared by MN 1326-V and plateosaurians was found,
the material described herein is considered simply as
an indeterminate Sauropodomorpha until further
material is available. The configuration of its pre-
acetabular process coupled with conspicuous differ-
ences between its acetabular region and that of basal
saurischians suggest that MN 1326-V is closer to
Plateosauria (sensu Yates 2007a) than to Saturnalia-
like basal-most sauropodomorphs (Langer et al. 1999,
Martı́nez & Alcober 2009, Ezcurra 2010). Unfortu-
nately, no pelvic bone of the coeval Unaysaurus was
recovered, preventing detailed comparisons with MN
1326-V. The lack of more diagnostic material also
prevents its assignment to that species or to a new
taxon. Nevertheless, the occurrence of MN 1326-V

corroborates the presence of ‘prosauropods’ in the
upper sections of the Caturrita Formation.

Despite recent advances, the phylogeny of the
sauropodomorphs remains controversial (Yates
2003a, 2007a, b, Smith & Pol 2007, Upchurch et al.
2007, Ezcurra 2010, Langer et al. 2010, Rowe et al.
2010, Pol et al. 2011). The framework in which the
Brazilian ‘prosauropods’ are more closely related
to plateosaurids from central Europe than to the
sauropodomorphs from coeval strata in Argentina
(Leal et al. 2004, Yates 2007a, b) is unexpected, since
an isolation between the Brazilian and Argentinean
sauropodomorph faunas during the Late Triassic is
not supported by geological and biostratigraphical
evidence (Bonaparte 1982, Schultz et al. 2000, Zerfass
et al. 2003, 2004). Indeed, the geographic position of
Europe and South America during the Late Triassic,
as part of a broadly emergent western Pangean
landmass (Scalera 2001, Scotese 2002), is incongruent
with a faunal distribution restricted to these areas.
Accordingly, the range of this clade ought to
minimally include northern Africa or North America
(Nesbitt et al. 2009), which are devoid of unambig-
uous plateosaurids (Galton & Upchurch 2004,
Nesbitt et al. 2007). The recently described Seitaad,
from the Early Jurassic of North America may
represent a plateosaurid (Sertich & Loewen 2010),
but this was not supported in a more recent study
(Rowe et al. 2010).

The absence of plateosaurids in areas other than
Europe and South America could be explained by
poor sampling or a spurious phylogenetic signal. In
the case of North America, the former explanation is
less likely, because its Norian dinosaur fauna is well
studied, and the absence of sauropodomorphs may
represent a true biogeographic pattern (Nesbitt et al.
2007). Indeed, recent studies suggest that the expan-
sion of the geographic distribution of sauropodo-
morphs to North America was constrained until
the Early Jurassic by physical barriers, such as the
Appalachian–Ouachita orogeny and the Central
Atlantic Magmatic Province (Coney 1982, Rowe
et al. 2010).

Terrestrial faunal interchange between Africa
and southern South America should not have been
hampered until the Early Jurassic, at which time the
first Gondwanide hotspots responsible for the break-
up of southern Gondwana were initiated (Lawver
et al. 1998, MacDonald et al. 2003, Golonka 2007).
In this scenario, the absence of plateosaurids in the
Late Triassic–Early Jurassic strata of the Karoo
Basin (Yates 2003b, Rubidge 2005), with its more
southeastern position with respect to the Parana
Basin, may also reflect a true biogeographic pattern.
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On the other hand, coeval archosaur-bearing deposits
in northern Gondwana are sparse and include only
strata of the Argana Basin, Morocco (Gauffre 1993,
Lucas 1998). So, the absence of the group from
Africa as a whole might be explained by poor
sampling. Alternatively, the biogeographic conun-
drum may be related to the phylogenetic hypothesis.
Indeed, both phylogenetic frameworks of Yates
(2007a, b) and Upchurch et al. (2007) are inconsistent
with the currently known geographic distribution of
the sauropodomorphs.

Recent works show that the phylogeny of the
Sauropodomorpha is in state of flux. Pol et al. (2011),
for instance, presented a different hypothesis for the
phylogenetic position of the plateosaurids. This clade
(Unaysaurus was not included) falls within a polyt-
omy with Ruehleia and Massopoda. In addition, a
preliminary comparison of Unaysaurus with Sarah-
saurus, from the Kayenta Formation, USA, suggests
that these genera share at least two potential
synapomorphies: the prezygodiapophyseal laminae
on cranial trunk vertebrae and the narrower proximal
margin of the metacarpal I (Upchurch et al. 2007,
Rowe et al. 2010), casting doubt on the plateosaurid
affinity of Unaysaurus. Novas et al. (2011) recently
described new sauropodomorphs from the Late
Triassic of India, one of which (Jaklapallisaurus),
has been positioned as a plateosaurid, because of the
caudal flushing of the proximal condyles of the tibia.
However, the tibiae of Plateosaurus (GPIT mounted
skeletons, Galton 2001, Moser 2003) have a cranially
offset lateral condyle. Thus, the position of Jakla-
pallisaurus as a plateosaurid is ambiguous and
requires further investigation.

Additional material is needed to evaluate the
affinities of the sauropodomorphs of the Caturrita
Formation. However, the discovery of the fragmen-
tary MN 1326-V corroborates the presence of basal
sauropodomorphs in this unit and highlights the
value of early fieldwork in the Upper Triassic
outcrops of southern Brazil, as well as curation of
incomplete specimens for long-term research (see
Molnar 2011a, b).
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