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a b s t r a c t

The oldest records of crown-Pleurodira turtles were from the Aptian (Lower Cretaceous) of northeastern
Brazil and northern Africa. Recently, a new side-necked turtle was reported from the Morro do Chaves
Formation, Sergipe-Alagoas Basin, Brazil, extending the First Occurrence Datum of that crown-clade to
the Barremian. Here, we report a partial panpelomedusoid plastron from the shales of that same
stratigraphic unit, which may represent a previously undescribed taxon. Its small size, loose sutures, and
the strong constriction in the xiphiplastra, suggest that it corresponds to a juvenile individual.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

The oldest panpleurodiran turtle (Joyce et al., 2004), Caribemys
oxfordiensis de la Fuente and Iturralde-Vinent, 2001, was recorded
from the Oxfordian (Upper Jurassic) of the Jagua Formation, west-
ern Cuba, suggesting a Tethyan origin for this lineage. The crown-
group Pleurodira, on the other hand, had its oldest record in the
Aptian deposits of Gadoufaoua, Niger (Broin, 1980; Joyce et al.,
2013) and the AptianeAlbian (Lower Cretaceous) Santana Forma-
tion, northeastern Brazil, with four taxa, Araripemys barretoi Price,
1973 (Meylan, 1996; Meylan and Gaffney,1991), Euraxemys essweini
Gaffney, Tong and Meylan, 2006, Cearachelys placidoi Gaffney,
Campos and Hirayama, 2001, and Brasilemys josai Lapparent de
Broin, 2000. Recently, the first side-necked turtle from the Lower
Cretaceous (Barremian) Morro do Chaves Formation (Fig. 1) was
reported in abstracts (Gallo et al., 2009; Romano and Gallo, 2012;
Romano et al., 2012) based on a partial skull and shell. It was
interpreted as a Podocnemoidea, and as the oldest known Pelo-
medusoides (Romano and Gallo, 2012), but these claims cannot be
reproduced yet, as no formal description is available. Here, we
describe another turtle specimen from the Morro do Chaves For-
mation (Fig. 2) composed of a partial plastron.
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1.1. Geological setting

The Sergipe-Alagoas Basin, located in northeastern Brazil
(Fig. 1), has been divided into five super-sequences (Campos Neto
et al., 2007). The “Rift” Super-Sequence extends from the Berria-
sian to the Aptian, and comprises the Feliz Deserto, Penedo, Barra
de Itiúba, Morro do Chaves, Coqueiro Seco, Poção, and Maceió
formations (Campos Neto et al., 2007). The age of the Morro do
Chaves Formationwas recently considered late Barremian based on
palynomorphs (Antonioli et al., 2009). It is composed of coquinoid
carbonates and shales, deposited in a lacustrine or near-shore
environment (Campos Neto et al., 2007).

Institutional Abbreviations e INPA-H, Coleção de Herpeto-
logia do Instituto Nacional de Pesquisas da Amazônia, Manaus, AM,
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fia, Ciências e Letras de Ribeirão Preto, Universidade de São Paulo,
Ribeirão Preto, SP, Brazil; MCP, Museu de Ciências e Tecnologia da
PUCRS, Porto Alegre, RS, Brazil; MPEG, Museu Paraense Emilio
Goeldi, Belém, PA, Brazil; UERJ, Universidade do Estado do Rio de
Janeiro, Rio de Janeiro, RJ, Brazil.

2. Systematic paleontology

Testudines Batsch, 1788
Pleurodira Cope, 1865
Pelomedusoides Broin, 1988
Gen. et sp. indet.
Figs. 2 and 3A
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Fig. 1. Location map showing the site (black arrow) where MCP 4721PV was found (highlighted from an Alagoas State map, northeastern Brazil). Urban areas in black; main road (BR
101) indicated by dotted lines.

Fig. 2. MCP 4721PV visceral surface of the plastron: Outline drawing (A) and photograph (B). Abbreviations: ent, entoplastron; hyo, hyoplastron; hyp, hypoplastron; isc, ischium;
iss, ischiadic scar; pus, pubic scar; mes, mesoplastron; xip, xiphiplastron.
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Referred material. MCP 4721PV, caudal portion of a plastron
including fragments of both hyoplastra, both hypoplastra (the
left incomplete), both xiphiplastra, and impressions of the right
mesoplastron, the lateral edge of the right hyoplastron, and the
caudal edge of the entoplastron (Figs. 2 and 3A).
Locality and Horizon. The specimen was collected at the site
“Mina IV” or “Santa Teresa” (9�4503400S; 36�0901600W), from the
shales of the Morro do Chaves Formation, Barremian (Lower
Cretaceous) of the Sergipe-Alagoas Basin (Antonioli et al., 2009);
800 m northwest of the “Atol” or “CIMPOR” cement plant, about
5 km northwest of the town of São Miguel dos Campos-AL,
Brazil (Fig. 1).
Description. The plastron is preserved still imbedded in the
bearing rock, with the visceral surface exposed. The caudal
plastral lobe seems slightly longer than the estimated length of
both the cranial lobe and the bridge area. The caudal edge of the
entoplastron reveals a V-shaped suturewith the hyoplastra. This
resembles the condition in most pleurodires, differing from the
arrow-shaped entoplastron of Araripemys barretoi (Meylan,
1996) and Laganemys tenerensis Sereno and ElShafie, 2012. The



Fig. 3. Pleurodire plastrons showing bone sutures: interpretative drawing of MCP 4721PV (A), Caribemys oxfordiensis modified from de La Fuente and Iturralde-Vinent (2001) (B),
Yaminuechelys maior modified from Bona and de La Fuente (2005) (C), Laganemys tenerensis modified from Sereno and ElShafie (2012) (D), Araripemys barretoi modified from
Meylan (1996) (E), Euraxemys essweini modified from Gaffney et al. (2006) (F), Cearachelys placidoi modified from Gaffney et al. (2001) (G), and Bauruemys elegans reconstruction
based on LPRP/USP 0202, LPRP/USP 0362, and LPRP/USP 0363 (H). Full lines ¼ bone edges; gray lines ¼ impressions of bone edges; dotted lines ¼ missing edges.
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median suture between the pair of hypoplastra and xiphiplastra
is strongly sinuous/interdigitated, as in Araripemys barretoi and
Laganemys tenerensis, but seems less tightly sutured than in
these taxa, perhaps revealing the juvenile condition of the
specimen. The plastron bears no fontanelles along the median
line, differing from Araripemys barretoi and Laganemys tener-
ensis, as well as some extinct chelids, e.g. Yaminuechelys gas-
parinii de la Fuente, Lapparent de Broin and Manera de Bianco,
2001, and Y. major Bona and de la Fuente, 2005, and basal
panpleurodires, e.g. Notoemys laticentralis Cattoi and Freiburg,
1961, Caribemys oxfordiensis, and Platychelys oberndorferi
Wagner, 1853 (Bräm, 1965; de la Fuente and Iturralde-Vinent,
2001).

The mesoplastron is small, cuneiform, and laterally displaced.
It differs from the longer than wide mesoplastra of Euraxemys
essweini (Gaffney et al., 2006), from the much wider cuneiform
mesoplastra of extinct chelids, e.g. Prochelidella cerrobarcinae de
la Fuente, Umazano, Sterli and Carballido, 2011, and Yami-
nuechelys gasparinii (de la Fuente et al., 2001), and from the
rounded mesoplastra of bothremydids and podocnemids, such as
Cearachelys placidoi (Gaffney et al., 2001) and Portezueloemys
patagonica de la Fuente, 2003. In contrast, it resembles the
mesoplastra of some basal pleurodires (Fig. 3), e.g. Caribemys
oxfordiensis and Notoemys laticentralis (de la Fuente and Iturralde-
Vinent, 2001; Lapparent de Broin et al., 2007). The bridge is
cranio-caudally short, composed by the hyoplastral, mesoplastral,
and hypoplastral bones, and nearly horizontal. This reveals a
dorsoventrally flattened shell, as in Araripemys barretoi, Laga-
nemys tenerensis, and Yaminuechelys gasparinii, differing from the
verticalized bridge more common among pleurodires, e.g. Baur-
uemys elegans (Suárez, 1969) and Prochelidella portezuelae de la
Fuente, 2003. The axillar and inguinal buttresses are not
preserved.
The lateral margins of the xiphiplastra are not strongly concave
as in some basal pleurodires, e.g. Notoemys laticentralis (Lapparent
de Broin et al., 2007), and chelids, e.g. Yaminuechelys maior (Bona
and de la Fuente, 2005). Instead, it resembles the condition in
Euraxemys essweini (Gaffney et al., 2006), Cearachelys placidoi
(Gaffney et al., 2001), Laganemys tenerensis (Sereno and ElShafie,
2012), and Elochelys convenarum Laurent, Tong and Claude, 2002,
which bear a subtle constriction at the caudal portion of the
xiphiplastra, as also found in extant taxa, e.g. Podocnemis sextu-
berculata Cornalia, 1849. Yet, the constriction in MCP 4721PV is
more strongly marked, as seen in some chelids, e.g. Phrynops wil-
liamsi Rhodin and Mittermeier, 1983 and Platemys macrocephala
Rhodin, Mittermeier and McMorris, 1984, as well as in the ?Galia-
nemys specimen AMNH 30550 (Gaffney et al., 2006, Fig. 274) and
“Stereogenys” libyca Andrews, 1903 (Gaffney et al., 2011, Fig. 85).
Likewise, a similar xiphiplastral constriction is found in juvenile/
subadult specimens (Fig. 4) of Podocnemis expansa (Schweigger,
1812), again suggesting that the described specimen is not fully
grown. The four “pleurodiran” xiphiplastral scars for the pelvic
bones are preserved in MCP 4721PV. The rounded pubic scars differ
from the “pill-shaped”, “narrow diagonal suture” typical of pleu-
rodires (Gaffney et al., 2006, pg. 641), and may prove to be auta-
pomorphic. A fragment of the ischium is preserved on the right
side, whereas the free left ischiadic scar is V-shaped (sensu Gaffney
et al., 2006) and larger than the pubic scar, as seen in most
pleurodires.

3. Discussion

It is possible to assign MCP 4721PV to the Panpleurodira clade,
because it possesses xiphiplastral scars, indicating a sutural artic-
ulation between the pelvis and the shell, and lacks the medial
contact between mesoplastra (Joyce, 2007). The absence of medial
plastral fontanelles suggests that it is also not an Araripemydidae,



Fig. 4. Caudal portion of the plastron of Podocnemis expansa. Adult, INPA-H 31022 (A) and juvenile, MPEG 0454 (B).
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nor a basal member of Panpleurodira, whereas the combination of
small cuneiform lateral mesoplastra and almost equal sized plastral
bridges and posterior lobes (de la Fuente et al., 2011) excludes MCP
4721PV from Chelidae. These traits, along with the shape of the
mesoplastra, suggest a Panpelomedusoides affinity (França and
Langer, 2005; Romano et al., 2012). Yet, there are no preserved
characters suggesting a closer relation to any pelomedusoid
subgroups.

Although no autapomorphic characters were identified, the
general morphology of MCP 4721PV is not alike that of any other
known panpelomedusoid, suggesting that it may represent a pre-
viously undescribed taxon. In comparison to the other known fossil
turtle from of the Sergipe-Alagoas Basin, UERJ.MC 2, preliminary
described in three congress abstracts (Gallo et al., 2009; Romano
and Gallo, 2012; Romano et al., 2012), MCP 4721PV has a less
rounded mesoplastron and a cranio-caudally shorter xiphiplastron.
Nevertheless, this is not accepted as strong evidence that these
belong to different species. A detailed description of UERJ.MC 2may
clarify this question, but, the loose sutures, the small size (around
100 mm, vide Gaffney et al., 2011, Table 4, for comparisons), and the
strong caudal constriction in the xiphiplastra suggest that the
specimen described here may correspond to a juvenile/subadult.
Obviously, it is not possible to guarantee that MCP 4721PV corre-
sponds to a juvenile/subadult of the same taxon as UERJ.MC 2,
although this is likely given their same provenance.

Finally, the assignment of MCP 4721PV to crown-Pleurodira has
key implications for fossil calibrations of divergence dating ana-
lyses among turtles. Recently, Joyce et al. (2013) employed Ten-
eremys lapparenti Broin, 1980, a panpelomedusoid from the Aptian
of Gadoufaoua, Niger, as the oldest uncontroversial crown-
Pleurodira, establishing a late Aptian minimum constraint for the
age-of-origination estimate of the clade. With the record of MCP
4721PV, this dating should be extended to the top of the Barremian,
implying an older origin for Pleurodira.

4. Concluding remarks

The specimen described here represents the oldest record of a
panpelomedusoid turtle alongside UERJ.MC 2, both from the Bar-
remian Morro do Chaves Formation. This implies an older origin for
Pleurodira, previously estimated as late Aptian. Although a new
taxonwas not erected based on this specimen, its morphology does
not agree to that of any previously described panpelomedusoid.
Conversely, its small size, loose sutures and strong caudal
constriction in the xiphiplastra suggests that it represents a juve-
nile/subadult.
Acknowledgments

We would like to thank Dr. Maria Claudia Malabarba (PUCRS e

Porto Alegre-RS, Brazil) for allowing the study of MCP 4721PV, and
Drs. Valéria Gallo (UERJ e Rio de Janeiro-RJ, Brazil) and Pedro
Romano (Universidade Federal de Viçosa e Viçosa-MG, Brazil) for
kindly sharing valuable information about UERJ.MC 2. This study
was funded by Fundação de Amparo à Pesquisa do Estado de São
Paulo (FAPESP) and Conselho Nacional de Desenvolvimento Cien-
tífico e Tecnológico (CNPq).
References

Andrews, C.W., 1903. On some pleurodiran chelonians from the Eocene of the
Fayum, Egypt. Annals and Magazine of Natural History Series 11 (7), 115e122.

Antonioli, L., Dino, R., Gallo, V., 2009. Palinomorfos barremianos e peixes associados
em sedimentos da Formação Morro do Chaves, Bacia de Sergipe-Alagoas, Nor-
deste do Brasil. In: Gallo, V., da Silva, H.M.A. (Eds.), Congresso Brasileiro de
Paleontologia September 13e18, 2009, Abstracts. Belém, PA, Brazil, p. 22.

Batsch, A.J.G.C., 1788. Versuch einer Anleitung, zur Kenntniss und Geschichte der
Thiere und Mineralien. Akademische Buchhandlung, Jena, 528 pp.

Bona, P., de la Fuente, M.S., 2005. Phylogenetic and paleobiogeographic implications
of Yaminuechelys maior (Staesche, 1929) new comb., a large long-necked chelid
turtle from the Early Paleocene of Patagonia, Argentina. Journal of Vertebrate
Paleontology 25 (3), 569e582.

Bräm, E.H., 1965. Die Schildkröten aus dem oberen Jura (Malm) der Gegend von
Solothurn Schweizerische Paläontologische Abhandlungen, 83, pp. 1e190.

Broin, F. de, 1980. Les tortues de Gadoufaoua (Aptien du Niger); Aperçu sur la
paléobiogéographie des Pelomedusidae (Pleurodira). Mémoires de la Societé
Géologique de France 139, 39e46.

Broin, F. de, 1988. Les tortues et le Gondwana. Examen des rapports entre le frac-
tionnement du Gondwana et la dispersion géographique des tortues pleuro-
dires à partir du Crétacé. Studia Palaeocheloniologica 2, 103e142.

Campos Neto, O.P.A., Lima, W.S., Cruz, F.E.G., 2007. Bacia de Sergipe-Alagoas. Bole-
tim de Geociências da Petrobrás 15 (2), 406e415.

Cattoi, N., Freiburg, M.A., 1961. Nuevo hallazgo de chelonia extinguidos en la
Republica Argentina. Physis 22 (63), 202.

Cope, E.D., 1865. Third contribution to the herpetology of tropical America. Pro-
ceedings of the Academy of Natural Sciences of Philadelphia 1865, 185e198.

Cornalia, E., 1849. Vertebratorum Synopsis in Museo Mediolanense Extantium.
Modoetia, Corbetta, 16 pp.

de la Fuente, M.S., 2003. Two new pleurodiran turtles from the Portezuelo forma-
tion (Upper Cretaceous) of northern Patagonia, Argentina. Journal of Paleon-
tology 77 (3), 559e575.

de la Fuente, M.S., Iturralde-Vinent, M., 2001. A new pleurodiran turtle from the
Jagua formation (Oxfordian) of western Cuba. Journal of Paleontology 75 (4),
860e869.

de la Fuente, M.S., Lapparent de Broin, F., Manera de Bianco, T., 2001. The oldest and
first nearly complete skeleton of a chelid, of the Hydromedusa sub-group

http://refhub.elsevier.com/S0195-6671(13)00143-2/sref1
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref1
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref1
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref2
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref2
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref2
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref2
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref2
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref3
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref3
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref4
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref4
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref4
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref4
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref4
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref5
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref5
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref5
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref6
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref6
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref6
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref6
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref7
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref7
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref7
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref7
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref8
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref8
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref8
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref9
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref9
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref10
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref10
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref10
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref11
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref11
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref12
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref12
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref12
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref12
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref13
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref13
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref13
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref13
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref14
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref14


G.S. Ferreira, M.C. Langer / Cretaceous Research 46 (2013) 267e271 271
(Chelidae, Pleurodira), from the Upper Cretaceous of Patagonia. Bulletin de la
Société Géologique de France 172 (2), 237e244.

de la Fuente, M.S., Umazano, A.M., Sterli, J., Carballido, J.L., 2011. New chelid turtles
of the lower section of the Cerro Barcino formation (Aptian-Albien?), Patagonia,
Argentina. Cretaceous Research 32, 527e537.

França, M.A.G., Langer, M.C., 2005. A new freshwater turtle (Reptilia, Pleurodira,
Podocnemidae) from the Upper Cretaceous (Maastrichtian) of Minas Gerais,
Brazil. Geodiversitas 27 (3), 391e411.

Gaffney, E.S., Campos, D.A., Hirayama, R., 2001. Cearachelys, a new side-necked
turtle (Pelomedusoides: Bothremydidae) from the Early Cretaceous of Brazil.
American Museum Novitates 3319, 1e20.

Gaffney, E.S., Meylan, P.A., Wood, R.C., Simons, E., Campos, D.A., 2011. Evolution of
the side-necked turtles: the Family Podocnemididae. Bulletin of the American
Museum of Natural History 350, 1e237.

Gaffney, E.S., Tong, H., Meylan, P.A., 2006. Evolution of the side-necked turtles: the
families Bothremydidae, Euraxemydidae, and Araripemydidae. Bulletin of the
American Museum of Natural History 300, 1e700.

Gallo, V., da Silva, H.M.A., Ramos, R.R.C., Petra, R., Romano, P.S.R., 2009. A tartaruga
Pleurodira mais antiga do Brasil. In: Gallo, V., da Silva, H.M.A. (Eds.), Congresso
Brasileiro de Paleontologia September 13e18, 2009, Abstracts. Belém, PA, Brazil,
pp. 180e181.

Joyce, W.G., 2007. Phylogenetic relationships of Mesozoic turtles. Bulletin of the
Peabody Museum of Natural History 48 (1), 1e102.

Joyce, W.G., Parham, J.F., Gauthier, J.A., 2004. Developing a protocol for the con-
version of rank-based taxon names to phylogenetically defined clade names, as
exemplified by turtles. Journal of Paleontology 78 (5), 989e1013.

Joyce, W.G., Parham, J.F., Lyson, T.R., Warnock, R.C.M., Donoghue, P.C.J., 2013.
A divergence dating analysis of turtles using fossil calibrations: an example of
best practices. Journal of Paleontology 87 (4), 612e634.

Lapparent de Broin, F., 2000. The oldest pre-Podocnemidid turtle (Chelonii, Pleu-
rodira), from the early Cretaceous, Ceará state, Brasil, and its environment.
Threeballs del Museu de Geologia de Barcelona 9, 43e95.

Lapparent de Broin, F., de la Fuente, M.S., Fernandez, M.S., 2007. Notoemys laticen-
tralis (Chelonii, Pleurodira), Late Jurassic of Argentina: new examination of the
anatomical structures and comparisons. Revue de Paléobiologie 26 (1), 99e136.

Laurent, Y., Tong, H., Claude, J., 2002. New side-necked turtle (Pleurodira: Bothre-
mydidae) from the Upper Maastrichtian of the Petites-Pyrénées (Haute-Gar-
onne, France). Cretaceous Research 23, 465e471.
Meylan, P.A., 1996. Skeletal morphology and relationships of the Early Cretaceous
side-necked turtle, Araripemys barretoi (Testudines: Pelomedusoides: Araripe-
mydidae), from the Santana Formation of Brazil. Journal of Vertebrate Paleon-
tology 16 (1), 20e33.

Meylan, P.A., Gaffney, E.S., 1991. Araripemys Price, 1973. In: Maisey, J.G. (Ed.), Santana
Fossils: An Illustrated Atlas. T.F.H. Publications, pp. 326e334.

Rhodin, A.G.J., Mittermeier, R.A., 1983. Description of Phrynops williamsi, a new
species of chelid turtle of the South American P. geoffroanus complex. In:
Rhodin, A.G.J., Miyata, K. (Eds.), Advances in Herpetology and Evolutionary
Biology. Essays in honor of Ernest E. Williams. Museu of Comparative Zoology,
Cambridge, Massachusetts, USA, pp. 58e73.

Rhodin, A.G.J., Mittermeier, R.A., McMorris, J.R., 1984. Platemys macrocephala, a
new species of chelid turtle from Central Bolivia and the Pantanal region of
Brazil. Herpetologica 40 (1), 38e46.

Romano, P.S.R., Gallo, V., 2012. On a new side-necked turtle from the Lower
Cretaceous (Upper Barremian) of Northeastern Brazil. In: Joyce, W.G.,
Corsini, J.A., Werneburg, I., Rabi, M. (Eds.), Symposium on Turtle Evolution June
01e04, 2012. Program and Abstracts. University of Tübingen, Tübingen, Ger-
many, p. 38.

Romano, P.S.R., Gallo, V., Antonioli, L., Ramos, R.R.C., 2012. Novas informações sobre
a tartaruga fóssil mais antiga do Brasil. In: Simpósio Brasileiro de Paleontologia
de Vertebrados August 27e31, 2012. Boletim de resumos. Paleontologia em
Destaque, Boletim Informativo da Sociedade Brasileira de Paleontologia, Recife,
PE, Brazil, p. 60.

Schweigger, A.F., 1812. Prodomus monographiae Cheloniorum. Königsberger Archiv
für Naturwissenschaft und Mathematik 1, 271e368.

Sereno, P.C., ElShafie, S.J., 2012. A new long-necked turtle, Laganemys tenerensis
(Pleurodira: Araripemydidae), from the Elrhaz formation (Aptian-Albian) of
Niger. In: Brinkman, D.B., Holroyd, P.A., Gardner, J.D. (Eds.), Morphology and
Evolution of Turtles. Springer, Berlin, pp. 215e250.

Suárez, J.M., 1969. Um quelônio da Formação Baurú. Boletim da Faculdade de
Filosofia, Ciências e Letras. Presidente Prudente 2, 35e54.

Wagner, A., 1853. Beschreibung einer fossilen Schildkröte und etlicher anderer
Reptilien-Überreste aus den lithographischen Schiefern und dem grünen
Sandsteine von Kehlheim. Abhandlg. D. mat.-phys. Classe d. Kg. Bayer. Akad. D.
Wiss. 7 Bd. 1. Abt.

http://refhub.elsevier.com/S0195-6671(13)00143-2/sref14
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref14
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref14
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref15
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref15
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref15
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref15
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref16
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref16
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref16
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref16
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref17
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref17
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref17
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref17
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref18
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref18
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref18
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref18
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref19
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref19
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref19
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref19
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref20
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref20
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref20
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref20
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref20
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref20
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref21
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref21
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref21
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref22
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref22
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref22
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref22
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref23
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref23
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref23
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref23
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref24
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref24
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref24
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref24
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref25
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref25
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref25
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref25
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref26
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref26
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref26
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref26
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref27
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref27
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref27
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref27
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref27
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref28
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref28
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref28
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref29
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref29
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref29
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref29
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref29
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref29
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref30
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref30
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref30
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref30
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref31
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref31
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref31
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref31
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref31
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref31
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref32
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref32
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref32
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref32
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref32
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref32
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref33
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref33
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref33
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref34
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref34
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref34
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref34
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref34
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref35
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref35
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref35
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref36
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref36
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref36
http://refhub.elsevier.com/S0195-6671(13)00143-2/sref36

	A pelomedusoid (Testudines, Pleurodira) plastron from the Lower Cretaceous of Alagoas, Brazil
	1 Introduction
	1.1 Geological setting

	2 Systematic paleontology
	3 Discussion
	4 Concluding remarks
	Acknowledgments
	References


