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Record of the genus Aeolosaurus (Sauropoda,
Titanosauria) in the Late Cretaceous of South America:
paleogeographic implications

Registro del género Aeolosaurus (Sauropoda, Titanosauria)
en el del Cretacico tardio de América del Sur:
implicaciones paleogeograficas

C.R.A. Candeiro!

ABSTRACT

The Upper Cretaceous of South America has yielded fossils of the Aeolosaurini titanosaurian
Aeolosaurus from Argentina (from the Allen, Los Alamitos, Angostura Colorada, and Bajo Barreal forma-
tions) and Brazil (Adamantina and Marilia formations). To date, four Aeolosaurus species have been re-
cognized: Aeolosaurus colhuehuapensis, Aeolosaurus rionegrinus, A. rionegrinus? and Aeolosaurus sp.
Gondwanatitan faustoi, recently considered a junior synonym of Aeolosaurus, is here demonstrated to
be a valid taxon. The occurrence of Aeolosaurus in Turonian-Santonian rocks of central Brazil and in
Campanian-Maastrichtian deposits of Argentina suggests that the temporal and geographic distribution
of aeolosaurines was greater than previously recognized. The Aeolosaurus records from the Maastricht-
ian Marilia Formation of Brazil demonstrate that this genus persisted after the marine incursion that
occurred in northern Patagonia during the Campanian-Maastrichtian. The Late Cretaceous tetrapod
assemblages of central Brazil and Patagonia are comparable in age and fossil content.

Key words: Aeolosaurus, Titanosauria, Sauropoda, paleobiogeography, distribution, Late Cretaceous, South
America, Brazil, Argentina.

RESUMEN

El Cretacico Superior de América del Sur ha brindado fdsiles del titanosaurio Aeolosaurini
Aeolosaurus, de Argentina (de las Formaciones Allen, Los Alamitos, Angostura Colorada y Bajo Barreal)
y de Brasil (de las Formaciones Adamantina y Marilia). Hasta el momento, cuatro especies han sido
reconocidas: Aeolosaurus colhuehuapensis, Aeolosaurus rionegrinus, A. rionegrinus? y Aeolosaurus sp.
Gondwanatitan faustoi, recientemente considerado un sinénimo junior de Aeolosaurus, aqui se demues-
tra que es un taxon valido. La presencia de Aeolosaurus en las rocas Turoniano-Santoniano del centro
de Brasil y de los depdsitos Campaniano-Maastrichtiano de la Argentina, indica que la distribucion tem-
poral y geografica de aeolosaurinos fue mayor que lo reconocido previamente. Los registros de
Aeolosaurus en el Maastrichtiano de la Formacion Marilia, en Brasil, demuestran que este género se
mantuvo después de la incursién marina que se produjo en el norte de la Patagonia durante el Campa-
niano-Maastrichtiano. Las asociaciones de tetrapodos del Cretacico superior del centro de Brasil y de la
Patagonia son comparables en edad y contenido de fésiles.
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Introduction

Aeolosaurus is a well-known aeolosaurine
titanosaurian genus from the Late Cretaceous of
South America. It has been reported from various
Upper Cretaceous localities of this western Gond-
wanan landmass. In the literature, the paleogeo-
graphic distribution of the genus has frequently
been reported as the Campanian-Maastrichtian of
northern Patagonia (Salgado & Coria, 1993; Bona-
parte, 1996; Powell, 2003). However, recent studies
(Gonzalez Riga, 1999; Bertini et al., 2000; Santuc-
ci, 2002; Candeiro & Martinelli, 2003; Almeida et
al., 2004; Candeiro et al., 2004, 2006a,b, 2008;
Casal et al., 2007; Santucci & Arruda-Campos,
2009) have extended the distribution of
Aeolosaurus to include other areas of Patagonia
(Chubut Province, Argentina) as well as Brazil.

Several anatomical, taxonomic and systematic
studies of Aeolosaurus have been published (Wilson
& Sereno, 1998; Salgado & Garcia, 2002; Wilson,
2002; Powell, 2003; Franco-Rosas et al., 2004;
Casal et al., 2007; Gonzalez Riga et al., 2009). Nev-
ertheless, the paleogeographic distribution of this
taxon has not yet been studied in detail. According-
ly, the aim of this paper is to document and analyze
the distribution of the genus Aeolosaurus and other
aeolosaurine taxa in Argentina and Brazil.

Geological Setting
Argentina
Malargle Group

The Neuquén Basin (which contains strata
belonging to the Malargiie and Neuquén groups) is
located in the west-central region of Argentina, and
covers Neuquén Province as well as areas of Rio
Negro, Mendoza, and La Pampa provinces. This
basin is important for South American paleontology
due to the richness of its Cretaceous dinosaur fau-
nas. It is infilled by intercalated marine, littoral and
continental sediments that range in age from the
Upper Triassic to the Lower Paleogene (e.g., Digre-
gorio & Uliana, 1980; Leanza, 1999).

Within the Neuquén Basin, fossils of Aeolosaurus
have been collected from the Allen Formation, as
well as from equivalent units elsewhere in Patagonia
(e.g., the Los Alamitos and Angostura Colorada for-
mations; fig. 1).

C.R.A. Candeiro

The Allen Formation (which crops out in La
Pampa and Neuquén provinces) and the Loncoche
Formation (in Mendoza Province) were deposited
during the late Campanian-early Maastrichtian
(fig. 1). They comprise the lower unit of the
Malargiie Group and unconformably overlie the
Neuquén Group (Legarreta et al., 1989). The beds
of the Allen Formation are separated from the
Neuquén Group by the lower Campanian
Huantraiquican unconformity (Leanza & Hugo,
2001; Leanza et al., 2004).

The Allen, Loncoche and Los Alamitos forma-
tions all consist of fluvial, lacustrine and marginal
marine (e.g., tidal flat and lagoonal) facies (Bona-
parte et al., 1984; Parras et al., 1996; Gonzélez
Riga & Parras, 1998; Gonzilez Riga, 1999; Previt-
era & Gonzélez Riga, 2008). They are related to an
“Atlantic” marine ingression from the east that cov-
ered central and northern Patagonia toward the end
of the Cretaceous Period (Wichmann, 1927; Barrio,
1990; Casadio, 1994).

Chubut Group

The Chubut Group (which consists of the Matasi-
ete, Castillo, Bajo Barreal, and Laguna Palacios for-
mations) is exposed in south-central Chubut
Province, central Patagonia, Argentina. Its principal
vertebrate-bearing strata belong to the Bajo Barreal
Formation, which is divided into a Lower Member
(that dates to the middle Cenomanian-Turonian)
and an Upper Member (Campanian-?Maastrichtian;
fig. 1) (Sciuttio & Martinez, 1997; Bridge et al.,
2000). This group contains the most important
Upper Cretaceous vertebrate remains from Chubut
Province (e.g., Martinez, 1998; Martinez et al.,
2000; Lamanna et al., 2002; Martinez et al., 2004).

Brazil
Bauru Group (Adamantina and Marilia formations)

The Bauru Group (fig. 1; sensu Fernandes &
Coimbra, 1996; Dias-Brito et al., 2001) is the most
intensely studied unit in the Bauru Basin. In strati-
graphic order, the Bauru Group is comprised by the
Adamantina (Turonian-Santonian), Uberaba (Turon-
ian-Coniacian) and Marilia (late Maastrichtian) for-
mations. The Caiud Group is another unit in the
Bauru Basin. It is composed of the Rio Parana (San-
tonian-Maastrichtian), Goio re (Santonian-Maas-
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Fig. 1.—Stratigraphic chart of some Late Cretaceous formations of Argentina and Brazil (absolute ages from Remane, 2000).

trichtian), and Santo Anasticio (Aptian-Cenoman-
ian) formations. The Bauru Group has a complex
nomenclatural history (Barcelos, 1984; Fernandes &
Coimbra, 1996), partially due to the artificial divi-
sion of the Upper Cretaceous strata in the flat areas
of Goias, Mato Grosso do Sul, Minas Gerais (Trian-
gulo Mineiro), Parand and Sao Paulo states.

Both the Adamantina and Marilia formations
have been chronologically correlated with Upper
Cretaceous strata in Argentina (e.g., the Bajo Bar-
real, Angostura Colorada, Bajo de la Carpa, Los
Alamitos, and Allen formations) (Huene, 1927,
1939; Candeiro et al., 2006; Candeiro, 2007). The
strata of the Adamantina and Marilia formations
were successively described as the Bauru Grez
(Gonzaga de Campos, 1905), Bauru Series (Freitas,
1955), Bauru Formation (Washburne, 1930; Arid,
1967; Mezzalira, 1974) and Bauru Group (Soares et
al., 1980; Suguio, 1980; Dias-Brito et al., 2001)
within the Parand Basin. Other workers further sub-
divided these formations (e.g., Fernandes, 1998).

The recognition and description of the strati-
graphic relationships among the various formations
of the Bauru Basin has allowed a better understand-
ing of its extensive fossil assemblages in a chronos-
tratigraphic context.

Taxonomy

In order to evaluate the taxonomic status of
Aeolosaurus, 1 use information obtained from Fran-
co-Rosas et al. (2004), Calvo et al. (2007) and
Gonzélez Riga et al. (2009). Data on Aeolosaurus
species are derived primarily from the literature as
well as from direct observations of specimens. The
term Titanosauria is used sensu Wilson and
Upchurch (2003), as the clade of Andesaurus del-
gadoi, Saltasaurus loricatus, their most recent com-
mon ancestor and all descendants. The definition of
the tribe-level taxon Aeolosaurini employed here fol-
lows those proposed by Franco-Rosas et al. (2004),
Casal et al. (2007) and Gonzalez Riga et al. (2009).
Aeolosaurini is currently comprised by Aeolosaurus
rionegrinus Powell (1987), Aeolosaurus colhue-
huapensis Casal et al. (2007) and Gondwanatitan
faustoi Kellner & Azevedo (1999).

Institutional abbreviations: Argentina - IANIGLA-PV,
Instituto Argentino de Nivologia, Glaciologia y Ciencias Ambi-
entales, Coleccion Paleovertebrados, Mendoza. MPCA, Museo
Provincial “Carlos Ameghino”, Cipolletti, Rio Negro. MJG,
Museo “Jorge Gerhold”, Ingeniero Jacobacci, Rio Negro.
UNPSIJB, Universidad Nacional da Patagonia San Juan Bosco,
Comodoro Rivadavia, Chubut. Brazil - LGP, Laboratério de
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Geologia e Paleontologia Universidade Federal do Rio Grande,
Rio Grande, Rio Grande do Sul. MN, Museu Nacional, Rio de
Janeiro. MPMA, Museu de Paleontologia de Monte Alto, Sdo
Paulo. UFRJ-DG, Departamento de Geologia, Universidade
Federal do Rio de Janeiro.

Paleogeographic distribution
of Aeolosaurus

The following is a brief review of the geographic,
stratigraphic and vertebrate faunal contexts of
known specimens of Aeolosaurus (fig. 2; table 1).

Argentina
Chubut Province

Aeolosaurus colhuehuapensis (holotype:
UNPSJB-PV 959) was recently described by Casal
et al. (2007) from the Upper Member of the Bajo
Barreal Formation as exposed on an ephemeral
island in Lago Colhué Huapi in south Chubut
Province. According to Casal et al. (2007), the level
of the Upper Member from which A. colhuehuapen-
sis was recovered is of Campanian-?Maastrichtian
age, in contrast to the Lower Member of the Bajo
Barreal Formation which is regarded as Cenoman-
ian-Turonian. These articulated specimens of the A.
colhuehuapensis consist of procoelous anterior and
middle caudal vertebrae and haemal arches. Associ-
ated vertebrate fauna: an indeterminate mesoeucroc-
odylian and a derived iguanodontian ornithopod.

Mendoza

?Aeolosaurus-related species (IANIGLA-PV
032, 229, 250). Gonzélez Riga (1995, 1999) pub-
lished a brief description of fragmentary titanosauri-
an remains collected from the Loncoche Formation
of the Malargiie Group (Campanian-Maastrichtian;
Mendoza Province, Argentina). Between 2001 and
2004, additional remains (IANIGLA-PV 231) were
discovered (Previtera & Gonzélez Riga, 2008). The
teeth are similar to those recovered from the Los
Alamitos Formation and attributed to Aeolosaurus
(Bonaparte et al., 1984) although no dental charac-
ters are yet known to be diagnostic of this genus
(Gonzalez Riga, pers. comm.). The fossil vertebrate
faunas of the Loncoche and Los Alamitos forma-
tions are similar, and occur at the onset of the
“Atlantic” marine ingression that began during the
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Late Cretaceous. Associated vertebrate fauna: fish-
es (Rajiformes, Semionotiformes, Lepisosteidae,
Teleostei [Perciformes {Percoidei}], Dipnoi [Cer-
atodontidae]), frogs (?Leptodactylidae), turtles
(Cheloidea), snakes (Boidae), plesiosaurs,
titanosaurs and theropods (Gonzdlez Riga, 1999).
Recently, Gonzédlez Riga and Calvo (2009)
described the sauropod ichnotaxon Titanopodus
mendozensis from the Loncoche Formation. These
trackways show a wide-gauge style of locomotion
and lack impressions of manual phalanges. Because
of this, the authors argued that the trackmakers
were probably medium-sized saltasaurine or
aeolosaurine titanosaurs.

Rio Negro Province

Aeolosaurus rionegrinus (holotype: MJG-R-1,
MACN-RN 147). A. rionegrinus was described by
Powell (2003) and occurs in the uppermost Creta-
ceous (Campanian-Maastrichtian) Allen, Angostura
Colorada and Los Alamitos formations of Rio
Negro Province. The postcranial skeleton of A.
rionegrinus is one of the most completely known of
any titanosaurian. Associated vertebrate fauna:
fishes (Rajiformes, Lepisosteidae, Teleostei
[Diplomystidae, Ariidae, Percoidei] Reatodontodi),
frogs (Pipidae, Leptodactylidae), turtles (Chelidae,
Meiolaniidae), snakes (Boidae), ornithopods (“Kri-
tosaurus” australis), abelisauroid theropods
(Quilmesaurus curriei, Allen Formation), and mam-
mals (nine “families”).

Aeolosaurus rionegrinus? (Powell, 2003).
(According to Salgado et al. (1997), material
referred to “Aeolosaurus rionegrinus?” is housed in
the MPCA, not in the Museo Argentino de Ciencias
Naturales “Bernadino Rivadavia”.) Aeolosaurus
rionegrinus? is known from strata of the Los
Alamitos Formation exposed on the Estancia Los
Alamitos, Cona Niyeu, Rio Negro Province.
According to Powell (2003), the morphology of the
caudal centra and neural arches, the position and
length of the prezygapophyses, and the orientation
and relative position of the postzygapophyseal
facets are very similar to the conditions observed in
Aeolosaurus rionegrinus from Casa de Piedra, Rio
Negro Province. Associated vertebrate fauna: same
as for Aeolosaurus rionegrinus.

Aeolosaurus sp. (MPCA 27174, 27175, 27176,
21177). Aeolosaurus sp. (Salgado & Coria, 1993)
was collected from the Allen Formation (upper
Campanian-lower Maastrichtian; Leanza & Hugo,
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2001) at Salitral Moreno, Rio Negro Province,
approximately 20 km southwest of the town of
General Roca. Salgado & Coria (1993) noted that
Aeolosaurus sp. differs from Aeolosaurus rionegri-
nus in the length of the caudal prezygapophyses, the
relative position of the postzygapophyses, its radial
and ischial morphology, and in its possession of
dermal plates. Associated vertebrate fauna:
sauropods (Rocasaurus muniozi and faveoolithid
eggs), ornithopods (“Kritosaurus” australis and a
purported lambeosaurine), abelisauroid (Quilme-
saurus curriei) and maniraptoran theropods and the
bird Limenavis patagonica.

Brazil
Minas Gerais State

Aeolosaurus sp. (CPP 374). Bertini et al. (2000)
assigned to Aeolosaurus sp. two caudal vertebrae
recovered from the upper Maastrichtian Serra da
Galga Member, Marilia Formation, Bauru Group of
the Peirdpolis site, Uberaba. These vertebrae are
characterized by the presence of strongly pro-
coelous centra, a synapomorphy of Titanosauria
(sensu Salgado et al., 1997; Wilson, 2002), and cau-
dal heart-shaped transverse section and anteroposte-
rior compression. This allows the assignment of the
vertebrae in question to Aeolosaurus (Bertini et al.,
2000). Associated vertebrate fauna: frogs (Bauru-
batrachus pricei), turtles (Podocnemidae), mesoeu-
crocodylians (Peirosaurus tormini, Uberabasuchus
terrificus, Itasuchus jesuinoi), sauropods
(titanosaurs and megaloolithid eggshell) and
abelisauroid and carcharodontosaurid theropods.

Aeolosaurus-related titanosaur (UFRJ-DG 270-R,
caudal vertebra). An Aeolosaurus-like caudal verte-
bra from the Turonian-Santonian Adamantina For-
mation, Bauru Group, at the Prata site in Minas
Gerais State was described by Almeida et al. (2004).
This vertebra is nearly complete and possesses a
deep and relatively low, procoelous centrum with a
heart-shaped anterior articular facet. The heart-
shaped posterior articular facet and wide prezy-
gapophyses support the assignment of this vertebra
to Gondwanatitan or Aeolosaurus (Almeida et al.,
2004; Candeiro et al., 2004). Associated vertebrate
fauna: turtles, crocodyliforms, titanosaurs and
abelisaurid and carcharodontosaurid theropods.

cf. Aeolosaurus (LGP 0001-0010). Two pro-
coelous vertebral centra, a right coracoid and tibia,
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a possible phalanx and several unidentified frag-
ments from the Maastrichtian Marilia Formation,
Bauru Group, at Peirépolis, Minas Gerais State
were described by Lopes & Buchmann (2008).
These specimens were referred to Aeolosaurus
because one of the caudal vertebrae (LGP 0005) is
heart-shaped in cross-section, has an anteroposteri-
orly compressed ventral half and has pleurocoel-
like depressions on its anterolateral portion (Lopes
& Buchmann, 2008). Associated vertebrate fauna:
same of the CPP 374.

Sao Paulo Sate

Aeolosaurus sp. (MPMA 427). Santucci (2002)
described a caudal vertebra from the Turonian-San-
tonian Adamantina Formation of the Bauru Group,
from the vicinity of the town of Monte Alto in
western Sao Paulo State, Brazil. This small vertebra
is dorsoventrally low, procoelous and bears a heart-
shaped anterior articular facet. Associated verte-
brate fauna: fishes (cf. Neoceratodus, Lepidosteus
cominatoi, Osteoglossidae and Siluriformes), frogs
(Neobatrachia), turtles (Roxochelys harrisi, Rox-
ochelys wanderleyi, Roxochelys elegans, Baurue-
mys brasiliensis, cf. Podocnemis and Podocnemidi-
dae? indet.), lizards, crocodyliforms (Armadillo-
suchus arrudai, Baurusuchus pachecoi, Bau-
rusuchus salgadoensis, Mariliasuchus amarali,
Mariliasuchus robustus, Morrinhosuchus luziae,
Sphagesaurus huenei, Stratiotosuchus maxhechti,
?Goniopholis paulistanus, ?Brasileosaurus
pachecoi), titanosaurs (Antarctosaurus brasiliensis
[a nomen dubium], Gondwanatitan faustoi),
abelisaurid and carcharodontosaurid theropods and
a mammal.

Aeolosaurus sp. (MPMA 477). A caudal vertebra
from the upper Maastrichtian Echapora Member of
the Marilia Formation is the only record of this
genus in this member of the Bauru Group. Accord-
ing to Santucci (2002), this vertebra presents the
same conditions as Aeolosaurus sp. from the
Adamantina Formation. Associated vertebrate
fauna: titanosaurs.

Gondwanatitan faustoi (MN 381). Kellner &
Azevedo (1999) described this taxon on the basis of
a nearly incomplete skeleton recovered from the
Turonian-Santonian Adamantina Formation of
Santo Anasticio, Sao Paulo State. G. faustoi was
interpreted as a member of “Titanosauridae” by
Kellner & de Azevedo (1999) and Salgado & Gar-
cia (2002), and later as a titanosaur closely related
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to Austrosaurus and Lirainosaurus (Upchurch et
al., 2004). Bertini et al. (2000) and Santucci (2002)
considered this species to be synonymous with
Aeolosaurus based on the anterodorsally projected
neural spine of the anterior caudal vertebrae as well
as some appendicular characters. However, Gond-
wanatitan and Aeolosaurus can be differentiated on
the basis of a number of features, such as: 1) cen-
trum of the sixth sacral vertebra with concave pos-
terior articular surface in Gondwanatitan; 2) heart-
shaped posterior articular surfaces on anterior and
middle caudal vertebrae in Gondwanatitan;
3) prominent lateral ridge on the basal portion of
the neural arch of the middle caudal vertebrae in
Gondwanatitan; 4) large articulation of the prezy-
gapophyses in Aeolosaurus and corresponding
articulation absent in Gondwanatitan; 5) lateral
tuberosity on ischium of Gondwanatitan; 6) iliac
peduncle of ischium less expanded in Gondwanati-
tan; 7) medial ischial plate less expanded in
Aeolosaurus; 8) more slender humerus in
Aeolosaurus. On this basis, I refute the proposed
synonymy of these two genera and instead consider
them distinct.

Discussion

From existing data on the paleogeographic and
stratigraphic distribution of the genus, it is clear that
Aeolosaurus ranged from at least southern Patago-
nia to central Brazil. Aeolosaurus colhuehuapensis,
Aeolosaurus rionegrinus, Aeolosaurus rionegri-
nus?, Aeolosaurus sp., and Aeolosaurus-related taxa
have all been discovered in Argentina; Aeolosaurus
sp. and Aeolosaurus-related taxa are known to
occur in Brazil. The following are recorded in the
Turonian-Santonian (of Brazil): Aeolosaurus sp.
and Aeolosaurus-related taxa. In the Campanian-
Maastrichtian (of Argentina) occur Aeolosaurus
colhuehuapensis, Aeolosaurus rionegrinus,
Aeolosaurus rionegrinus?, Aeolosaurus sp. and
Aeolosaurus-related taxa; Aeolosaurus sp. is known
from the Maastrichtian (of Brazil) (fig. 2, table 1).

The genus Aeolosaurus has so far been recorded
at ten Late Cretaceous localities in Argentina and
Brazil. Conversely, Aeolosaurus is not presently
known to have occurred in other areas of Gond-
wana. The paleogeographic distribution of
Aeolosaurus therefore appears to be the product of
Late Cretaceous faunal interchange within South
America. The observed distribution of Aeolosaurus
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Fig. 2.—Late Cretaceous southern South America Aeolosaurus
records. Brazil: 1) Aeolosaurus sp, Peiropolis, Minas Gerais State;
2) cf. Aeolosaurus, Verissimo, Minas Gerais State;
3) Aeolosaurus-related, Prata, Minas Gerais State; 4) Aeolosaurus
sp., Monte Alto, Sdo Paulo State; 5) Aeolosaurus-related. Argenti-
na; 6, 7) Aeolosaurus rionegrinus, Estancia Maquichao, Rio Negro
Province; 8) Aeolosaurus rionegrinus?, Cona Niyeu, Rio Negro
Province; 9) Aeolosaurus sp., Lago Colhue Huapi, Chubut
Province; 10) Aeolosaurus-related teeth, Mendonza Province.

in southern South America may be a product of
evolutionary change, dispersal or selective preser-
vation. Possible differences in the composition of
aeolosaurine species, both in space and time in
southern South America, could have originated
from paleoecological trends that might be reflected
in features such as lithology. However, in Argentina
and Brazil, Aeolosaurus is the most commonly
reported sauropod genus and consequently this
taxon may have been very abundant compared to
other South American titanosaurs. Why
Aeolosaurus has not yet been found in other areas
of South America is unknown.

The earliest occurrence of Aeolosaurus is from
the Turonian-Santonian Adamantina Formation
(Almeida et al., 2004) of Minas Gerais and Sao
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Table 1.—L.ist of the Aeolosaurus records in southern South America

Taxon Country Locality Stratigraphy Age Reference selected
Aeolosaurus Argentina “Estancia” Maquichao, Angostura Colorada Campanian-Maastrichtian ~ Powell (2003)
rionegrinus Rio Negro Province and Los Alamitos
Aeolosaurus Argentina
rionegrinus?
Aeolosaurus Argentina Lago Colhoe Huapi, Upper Member of the Campanian-Maastrichtian Casal et al.
colhuehuapensis Chubut Province Bajo Barreal Formation (2007)
Aeolosaurus sp. Argentina Estancia Maquinchao, Allen Formation Campanian-Maastrichtian Salgado & Coria
Rio Negro Province (1993)
Aeolosaurus sp.  Brazil Peiropolis Site, Marilia Formation Late Maastrichtian Santucci (2002)
Minas Gerais State
Aeolosaurus sp.  Brazil Verissimo Site, Marilia Formation Late Maastrichtian Lopes &
Minas Gerais State Buchmann (2008)
Aeolosaurus sp. Brazil Monte Alto area, Marilia Formation Late Maastrichtian Santucci (2002)
Sao Paulo State
Aeolosaurus sp. Brazil Monte Alto area, Adamantina Formation = Turonian-Santonian Santucci (2002)
Sao Paulo State
?Aeolosaurus- Argentina Ranquil-C6 Loncoche Campanian-Maastrichtian Gonzilez
related Mendonza Province Riga (1995, 1999)
Aeolosaurus- Brazil Prata Site, Adamantina Formation = Turonian-Santonian Almeida et al.
related Minas Gerais State (2004)

Paulo states, Brazil. The presence of the genus in
the Allen, Angostura Colorada, Los Alamitos and
Bajo Barreal formations indicates that the taxon
was widespread in northern and central Patagonia
by Campanian-Maastrichtian time. Fossils of
Aeolosaurus are a common occurrence in rocks
deposited during this latter time, in Argentina as
well as in the Marilia Formation of central Brazil.

The record of Aeolosaurus from southern South
America is important for several reasons. The fos-
sil assemblage (e.g., Aeolosaurus and the croco-
dyliform Peirosaurus) in Brazil correlates to the
Neuquenian and Allenian faunal assemblages pro-
posed by Leanza ef al. (2004) and thus directly
cross-correlates the record of Aeolosaurus and
Peirosaurus to the standard southern South Ameri-
ca Gondwanan chronostratigraphic time scale.
These correlations reinforce earlier assessments by
Huene (1931) that the Bauru Group and many
Patagonian fossil vertebrate-bearing units (e.g.,
those of the Neuquén Group) are of Late Creta-
ceous age.

As documented in the present study, the
titanosaurian genus Aeolosaurus was widespread

during the Late Cretaceous. Although some reports
of the genus in central Brazil and northern Patago-
nia are still preliminary (e.g., Gonzélez Riga, 1999;
Almeida et al., 2004), the fossil record of this
titanosaur indicates the existence of Late Creta-
ceous faunal connections between the areas of
southern South America where its fossils are report-
ed (fig. 2, table 1). Sauropod dinosaurs were terres-
trial animals (Powell, 1992) that consequently
depended on land or land bridges as migration
routes. At present, the fossil record of Aeolosaurus
suggests that the taxon originated in central Brazil,
then dispersed via south-central Brazil to northern
Patagonia and finally to southern Patagonia (fig. 3).
In contrast, other Turonian faunal elements discov-
ered in northern Patagonia, which are similar to
geologically younger South American faunas (e.g.,
the crocodyliform Peirosaurus tormini found in
central Brazil and northern Patagonia), are often
proposed to have migrated northward to central
Brazil from Patagonia. The Late Cretaceous Argen-
tinean and Brazilian record of Aeolosaurus is singu-
lar because paleogeographic reconstructions locate
between central-northern Argentina and Brazil dur-
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Fig. 3.—Recent word map showing Aeolosaurus Stratigraphic
and geographical distribution of Aeolosaurus. Arrows indicate
possible dispersal routes.

Fig. 4.—Paleoenvironmental reconstruction of some dinosaurs of
the Marilia Formation (Bauru Group, Brazil) showing Aeolosaurus
herd (middle) and Abelisauridae theropod (right). Drawing made
by J. Blanco.
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ing the Campanian-Maastrichtian reflect a southern-
western in the South America presence. During the
Campanian-Maastrichtian, marine ingressions
occurred throughout central and northern Patagonia
(Pascual et al., 1996). As a result, no dinosaurian
faunal interchange could have occurred between
central and northern Argentina and Brazil until the
Paleocene, because these marine waters would have
acted as a barrier to the dispersal of dinosaur faunas
from both areas. The genus Aeolosaurus persisted
into the Maastrichtian in central Brazil but has not
been reported in post-Campanian Argentinean beds.
The stratigraphically oldest reported specimens of
Aeolosaurus are from the Turonian-Santonian of
central Brazil (Santucci, 2002; Almeida et al.,
2004), followed by discoveries from the Campan-
ian-Maastrichtian of Patagonia (Salgado & Coria,
1993; Gonzilez Riga, 1999; Powell, 2003) and the
late Maastrichtian of Brazil (Santucci, 2002; Can-
deiro et al., 2008) (fig. 4). The latter represent the
youngest known specimens of Aeolosaurus.

Conclusions

Upper Cretaceous Argentinean and Brazilian
strata preserve an important record of aeolosaurine
titanosaurs. Although the fossils of these sauropods
are often fragmentary, most of them bear synapo-
morphies of the genus Aeolosaurus in their caudal
vertebrae. The close affinity of the Aeolosaurus
specimens from Brazil and Argentina expands both
the stratigraphic and geographic ranges of this
genus. The early Late Cretaceous (Turonian-San-
tonian) occurrence of Aeolosaurus extends the
stratigraphic range of Aeolosaurus by approximate-
ly 28.5 million years. Geological and stratigraphic
evidence suggests that central Brazil and Patagonia
maintained contact through the early Late Creta-
ceous but became separated by a marine incursion
during the Late Cretaceous (Campanian), as pointed
out by Pascual et al. (1996). The occurrence of
Aeolosaurus suggests that aeolosaurines were dis-
tributed at least in central Brazil and Patagonia dur-
ing the Late Cretaceous, and that these two areas
maintained a faunal connection at this time. This
distribution is further supported by the presence of
Aeolosaurus at the late Maastrichtian Peirdpolis site
in Minas Gerais State, where the genus apparently
persisted after the marine ingression that occurred
in northern Patagonia during the Campanian.
Peirosaurid crocodyliforms from the Adamantina
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and Marilia formations in central Brazil (i.e.,
Peirosaurus tormini, Uberabasuchus terrificus, Ita-
suchus jesuinoi) share close affinities with P. tormi-
ni and Lomasuchus palpebrosus from coeval rocks
in northern Patagonia (Gasparini et al., 1991; Bona-
parte, 1996; Gasparini, 1996; Martinelli, 2003; Car-
valho et al., 2004). This association further supports
an early Late Cretaceous faunal connection between
the two areas. The central Brazil assemblage is also
broadly comparable with Late Cretaceous tetrapod
assemblages from Patagonia, reaffirming the rela-
tive homogeneity of the terrestrial faunas of these
two areas during this time. Additional work at other
Gondwanan localities may eventually extend the
ranges of these taxa throughout much of Gondwana
during the Late Cretaceous.
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