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Abstract

A new genus and species of titanosauriform sauropod is erected based on a partial skeleton found in the Lower Cretaceous
Sasayama Group of Hyogo Prefecture, SW Japan. The new taxon is here named as Tambatitanis amicitiae gen. et sp. nov.,
which is diagnosed by the following features of the caudal vertebrae, chevrons and braincase: the postzygapophysis and
the summit of the neural spine of the anterior caudal vertebrae are located beyond the posterior border of the centrum, the
spine of the anterior caudal vertebrae is curved strongly anteriorly and bow-shaped in lateral view, the summit of the neural
spine is expanded and hemispherical with its anterior face excavated by the posterodorsal extension of a deep and narrow
SPREF, the transverse process of the anterior caudal vertebrae are short and L shaped, the anterior chevron is the longest
among sauropods in proportion to body size, the distal ends of the anterior chevrons are rod-shaped, the distal ends of the
mid chevrons are transversely thin and anteroposteriorly long without cranial processes, and the dorsal border of the shaft
of the paroccipital process that forms the ventral margin of the posttemporal fenestra is short mediolaterally and V-shaped
in posterior view. A phylogenetic analysis suggests that 7. amicitiae is a basal titanosauriform, possibly belonging to the
East Asian endemic clade Euhelopodidae. The caudals and chevrons are described in detail in order to document highly
autapomorphic features of the new taxon as well as potentially phylogenetically informative characters. The discovery of
T. amicitiae suggests that East Asian basal titanosauriforms were diverse not only in the number of the taxa but also in the
morphological variation of the caudal elements.

Key words: Sauropoda, Titanosauriform, Early Cretaceous, Sasayama Group, Japan, East Asia

Introduction

Titanosauriform sauropods diversified during the Cretaceous, and represent the only sauropod clade that persisted
until the very end of the Cretaceous. Their high diversity during the Cretaceous has been mostly documented from
the southern continents, especially from South America (Mannion and Otero 2012), but during the last decade, it
has been increasingly recognized that titanosauriforms were more diversified in northern continents during the
Cretaceous than previously thought. This re-evaluation of the global sauropod diversity pattern is prompted by the
revisions of existing remains and the new finding of Cretaceous sauropod remains from North America (e.g.,
D’Emic 2013 and the references therein), Europe (e.g., Diez Diaz et al. 2013 and the references therein), and Asia
(e.g., D’Emic et al. 2013 and the references therein), although the number of titanosauriforms, especially that of
titanosaurs known from the southern continents, is still overwhelmingly larger than that of the northern continents.
Recently, phylogenetic analyses of basal titanosauriforms were conducted by two sets of authors (D’Emic 2012;
Mannion et al. 2013), based on comprehensive revision of the fossils of the group, including the recently found
East Asian titanosauriforms. They largely agreed in recovering a monophyletic group, Euhelopodidae, which was
composed of most of the Early Cretaceous East Asian titanosauriforms, but one of the phylogenetic analyses of
Mannion et al. (2013), in which quantitative characters were treated as continuous data, suggests that
Euhelopodidae breaks up to form a paraphyletic grade. In order to resolve this issue, arguments on the adequacy of

NEW CRETACEOUS TITANOSAURIFORM FROM JAPAN Zootaxa 3848 (1) © 2014 Magnolia Press - 3



References

Alifanov, V.R. & Averianov, A.O. (2003) Ferganasaurus verzilini, gen. et sp. nov., a new neosauropod (Dinosauria, Saurischia,
Sauropoda) from the Middle Jurassic of Fergana Valley, Kirghizia. Journal of Vertebrate Paleontology, 23, 358-372.
http://dx.doi.org/10.1671/0272-4634(2003)023[0358:fvgesn]2.0.co;2

Allain, R. & Aquesbi, N. (2008) Anatomy and phylogenetic relationships of Tazoudasaurus naimi (Dinosauria, Sauropoda)
from the late Early Jurassic of Morocco. Geodiversitas, 30, 345-424.

Azuma, Y. & Shibata, M. (2010) Fukuititan nipponensis, a new titanosauriform sauropod from the Early Cretaceous Tetori
Group of Fukui Prefecture, Japan. Acta Geologica Sinica, 84, 454—462. (English Edition)

Balanoff, A.M., Bever, G.S. & Ikejiri, T. (2010) The Braincase of Apatosaurus (Dinosauria: Sauropoda) Based on Computed
Tomography of a New Specimen with Comments on Variation and Evolution in Sauropod Neuroanatomy. American
Museum Novitates, 3677, 1-32.
http://dx.doi.org/10.1206/591.1

Berman, D.S. & Mclntosh, J.S. (1978) Skull and relationships of the Upper Jurassic sauropods Apatosaurus (Reptilia,
Saurischia). Bulletin of Carnegie Museum of Natural History, 8, 1-35.

Bonaparte, J.F. (1996) Cretaceous tetrapods of Argentina. Miinchner Geowissenschaftliche Abhandlungen R. (4), 30, 73—130.

Bonaparte, J.F., Heinrich, W.-D. & Wild, R. (2000) Review of Janenschia Wild, with the description of a new sauropod from
the Tendaguru beds of Tanzania and a discussion on the systematic value of procoelous caudal vertebrae in the Sauropoda.
Palaeontographica A, 256 (1-3), 25-76.

Borsuk-Biatynicka, M. (1977) A new camarasaurid sauropod Opisthocoelicaudia skarzynskii gen. n., sp. n. from the Upper
Cretaceous of Mongolia. Palaeontologia Polonica, 37, 5-64.

Calvo, J.O., Gonzalez-Riga, B.J. & Porfiri, J.D. (2008) A new titanosaur sauropod from the Late Cretaceous of Neuquén,
Patagonia, Argentina. Arquivos do Museu Nacional, Rio de Janeiro, 65, 485-504.

Calvo, J.0. & Kellner, A.W.A. (2006) Description of a sauropod dinosaur braincase (Titanosauridae) from the Late Cretaceous
Rio Colorado Subgroup, Patagonia. Anais da Academia Brasileira de Ciéncias, 78, 175—182.
http://dx.doi.org/10.1590/s0001-37652006000100015

Calvo, J.O. & Salgado, L. (1995) Rebbachisaurus tessonei sp. nov. a new Sauropoda from the Albian-Cenomanian of
Argentina; new evidence on the origin of the Diplodocidae. Gaia, 11, 13-33.

Campos, D.A. & Kellner, A.W.A. (1999) On some sauropod (Titanosauridae) pelves from the continental Cretaceous of Brazil.
In: Tomida, Y., Rich, T.H. & Vickers-Rich, P. (Eds.), Proceedings of the Second Gondwanan Dinosaur Symposium. Vol.
15. National Sciences Museum Monographs, Tokyo, pp. 143—166.

Campos, D.A., Kellner, A.W.A., Bertini, R.J. & Santucci, R.M. (2005) On a titanosaur (Dinosauria, Sauropoda, Titanosauridae)
vertebral column from the Bauru Group, Late Cretaceous of Brazil. Arquivos do Museu Nacional, Rio de Janeiro, 63,
565-593.

Canudo, J.I., Royo-Torres, R. & Cuenca-Bescds, G.A. (2008) New sauropod: Tastavinsaurus sanzi gen. et sp. nov. from the
Early Cretaceous (Aptian) of Spain. Journal of Vertebrate Paleontology, 28, 712—731.
http://dx.doi.org/10.1671/0272-4634(2008)28[712:anstsg]2.0.co;2

Carballido, J.L., Pol, D., Cerda, I. & Salgado, L. (2011) The Osteology of Chubutisaurus insignis Del Corro, 1975 (Dinosauria:
Neosauropoda) from the 'Middle' Cretaceous of Central Patagonia, Argentina. Journal of Vertebrate Paleontology, 31,
93-110.
http://dx.doi.org/10.1080/02724634.2011.539651

Carballido, J.L., Salgado, L., Pol, D., Canudo, J.I. & Garrido, A. (2012) A new basal rebbachisaurid (Sauropoda,
Diplodocoidea) from the Early Cretaceous of the Neuquén Basin; evolution and biogeography of the group. Historical
Biology, 24, 631-654.
http://dx.doi.org/10.1080/08912963.2012.672416

Carballido, J.L. & Sander, P.M. (2013) Postcranial axial skeleton of Europasaurus holgeri (Dinosauria, Sauropoda) from the
Upper Jurassic of Germany: implications for sauropod ontogeny and phylogenetic relationships of basal Macronaria.
Journal of Systematic Palaeontology, 12 (13), 335-387
http://dx.doi.org/10.1080/14772019.2013.764935

Carvalho, I.S., Avilla, L.S. & Salgado, L. (2003) Amazonsaurus maranhensis gen. et sp. nov. (Sauropoda,Diplodocoidea) from
the Lower Cretaceous (Aptian-Albian) of Brazil. Cretaceous Research, 24, 697-713.
http://dx.doi.org/10.1016/j.cretres.2003.07.005

Casal, G.,, Martinez, R., Luna, M., Sciutto, J. & Lamnna, M. (2007) Aeolosaurus colhuehuapensis sp. nov. (Sauropoda,
Titanosauria) de la Formacion Bajo Barreal, Cretacico superior de Argentina. Revista Brasileira de Paleontologia, 10,
53-62.

Cerda, I.A., Salgado, L. & Powell, J.E. (2012) Extreme postcranial pneumaticity in sauropod dinosaurs from South America.
Paldontologische Zeitschrift, 86, 441-449.
http://dx.doi.org/10.1007/s12542-012-0140-6

Chatterjee, S. & Rudra, D.K. (1996) KT events in India: impact, rifting, volcanism and dinosaur extinction. Memoirs of the
Queensland Museum, 39, 489—532.

Chatterjee, S. & Zheng, Z. (2002) Cranial anatomy of Shunosaurus, a basal sauropod dinosaur from the Middle Jurassic of

58 - Zootaxa 3848 (1) © 2014 Magnolia Press SAEGUSA & IKEDA


http://dx.doi.org/10.1671/0272-4634(2003)023[0358:fvgesn]2.0.co;2
http://dx.doi.org/10.1671/0272-4634(2008)28[712:anstsg]2.0.co;2
http://dx.doi.org/10.1671/0272-4634(2008)28[712:anstsg]2.0.co;2

China. Zoological Journal of the Linnean Society, 136, 145-169.
http://dx.doi.org/10.1046/j.1096-3642.2002.00037 x

Chatterjee, S. & Zheng, Z. (2005) Neuroanatomy and Dentition of Camarasaurus lentus. In: Tidwell, V. & Carpenter, K. (Eds.),
Thunder-lizards: the sauropodomorph dinosaurs. Indiana University Press, Bloomington, pp. 199-211.

Christian, A. & Dzemski, G. (2011) Neck posture in sauropods. /n: Klein, N., Remes, K., Gee, C.T. & Sander, P.M. (Eds.),
Biology of the sauropod dinosaurs: understanding the life of giants. Indiana University Press, Bloomington, pp. 251-260.

Christian, A., Peng. G., Sekiya, T., Ye, Y., Wulf, M.G. & Steuer, T. (2013) Biomechanical Reconstructions and Selective
Advantages of Neck Poses and Feeding Strategies of Sauropods with the Example of Mamenchisaurus youngi. PLoS ONE,
8 (10), e71172.
http://dx.doi.org/10.1371/journal.pone.0071172

Chure, D., Britt, B.B., Whitlock, J.A. & Wilson, J.A. (2010) First complete sauropod dinosaur skull from the Cretaceous of the
Americas and the evolution of sauropod dentition. Naturwissenschaften, 97, 379-39.
http://dx.doi.org/10.1007/s00114-010-0650-6

Curry Rogers, K.A. (2005) Titanosauria: A Phylogenetic Overview. /n: Curry Rogers, K.A. & Wilson, J. (Eds.), The
Sauropods: Evolution and Paleobiology. University of California Press, Berkeley, pp. 50—103.

Curry Rogers, K.A. (2009) The postcranial osteology of Rapetosaurus krausei (Sauropoda: Titanosauria) from the Late
Cretaceous of Madagascar. Journal of Vertebrate Paleontology, 29, 1046—1086.
http://dx.doi.org/10.1671/039.029.0432

Curry Rogers, K. & Forster, C.A. (2004) The skull of Rapetosaurus krausei (Sauropoda: Titanosauria) from the Late Cretaceous
of Madagascar. Journal of Vertebrate Paleontology, 24,121-144.
http://dx.doi.org/10.1671/a1109-10

D’Emic, M.D. (2012) The early evolution of titanosauriform sauropod dinosaurs. Zoological Journal of the Linnean Society,
166, 624—671.
http://dx.doi.org/10.1111/1.1096-3642.2012.00853.x

D’Emic, M.D. (2013) Revision of the sauropod dinosaurs of the Lower Cretaceous Trinity Group, southern USA, with the
description of a new genus. Journal of Systematic Palaeontology, 11, 707-726.
http://dx.doi.org/10.1080/14772019.2012.667446

D’Emic, M.D., Mannion, P.D., Upchurch, P., Benson, R.B.J., Pang, Q. & Cheng, Z. (2013) Osteology of Huabeisaurus
allocotus (Sauropoda: Titanosauriformes) from the Upper Cretaceous of China. PLoS ONE, 8 (8), e69375.
http://dx.doi.org/10.1371/journal.pone.0069375

D’Emic, M.D. & Wilson, J.A. (2011) New remains attributable to the holotype of the sauropod dinosaur Neuquensaurus
australis, with implications for saltasaurine systematics. Acta Palaeontologica Polonica, 56, 61-73.
http://dx.doi.org/10.4202/app.2009.0149

Diez Diaz, V., Pereda Suberbiola, X. & Sanz, J.L. (2011) Braincase anatomy of the sauropod dinosaur Lirainosaurus astibiae
(Titanosauria) from the Late Cretaceous of the Iberian Peninsula. Acta Palaeontologica Polonica, 56, 521-533.
http://dx.doi.org/10.4202/app.2010.0043

Diez Diaz, V., Tortosa, T., & Le Loeuff, J. (2013) Sauropod diversity in the Late Cretaceous of southwestern Europe: The
lessons of odontology. Annales de Paléontologie, 99,119—129.
http://dx.doi.org/10.1016/j.annpal.2012.12.002

Filippi, L.S., Garcia, R.A. & Garrido, A.C. (2011) A new titanosaur sauropod dinosaur from the Upper Cretaceous of North
Patagonia, Argentina. Acta Palaeontologica Polonica, 56, 505-520.
http://dx.doi.org/10.4202/app.2010.0019

Filippi, L.S. & Garrido, A.C. (2008) Pitekunsaurus macayai gen. et sp. nov., nuevo titanosaurio (Saurischia, Sauropoda) del
Cretacico Superior de la Cuenca Neuquina, Argentina. Ameghiniana, 45, 575-590.

Filippi, L.S., Martinelli, A.G. & Garrido, A.C. (2013) Registro de un dinosaurio Aeolosaurini (Sauropoda, Titanosauria) en el
Cretacico Superior (Formacion Plottier) del norte de la Provincia de Neuquén, Argentina, y comentarios sobre los
Aeolosaurini sudamericanos. Revista Brasileira de Paleontologia, 16,147-156.
http://dx.doi.org/10.4072/rbp.2013.1.11

Gallina, P.A. & Apesteguia, S. (2011) Cranial anatomy and phylogenetic position of the titanosaurian sauropod Bonitasaura
salgadoi. Acta Palaeontologica Polonica, 56, 45-60.
http://dx.doi.org/10.4202/app.2010.0011

Gallina, P.A. & Otero, A. (2009) Anterior caudal transverse processes in sauropod dinosaurs: morphological, phylogenetic and
functional aspects. Ameghiniana, 46, 165—176.

Galton, P.M. & Knoll, F. (2006) A saurischian dinosaur braincase from the Middle Jurassic (Bathonian) near Oxford, England:
from the theropod Megalosaurus or the sauropod Cetiosaurus? Geological Magazine, 143, 905-921.
http://dx.doi.org/10.1017/s0016756806002561

Garcia, R.A., Paulina Carabajal, A. & Salgado, L. (2008) Un nuevo basicraneo de titanosaurio de la Formacion Allen
(Campaniano—Maastrichtiano), Provincia de Rio Negro, Patagonia, Argentina. Geobios, 41, 625-633.
http://dx.doi.org/10.1016/j.geobios.2007.11.005

Gillette, D.D. (1991) Seismosaurus halli, gen. nov. et sp. nov., a new sauropod dinosaur from the Morrison Formation (Upper
Jurassic/Lower Cretaceous) of New Mexico, USA. Journal of Vertebrate Paleontology, 11, 417-433.

NEW CRETACEOUS TITANOSAURIFORM FROM JAPAN Zootaxa 3848 (1) © 2014 Magnolia Press - 59



http://dx.doi.org/10.1080/02724634.1991.10011413

Gilmore, C.W. (1933) On the dinosaurian fauna of the Iren Dabasu formation. Bulletin of the American Museum of Natural
History, 67, 23-78.

Gilmore, C.W. (1936) Osteology of Apatosaurus, with special references to specimens in the Carnegie Museum. Memoirs of
the Carnegie Musseum, 11, 175-300.

Gilmore, C.W. (1946) Reptilian fauna of the North Horn formation of central Utah. United States Geological Survey,
Professional Paper, 210, 1-52.

Gomani, E.M. (2005) Sauropod Dinosaurs from the Early Cretaceous of Malawi, Africa. Palaeontologia Electronica, 8, 1-37.

Gonzalez Riga, B.J. (2003) A new titanosaur (Dinosauria, Sauropoda) from the Upper Cretaceous of Mendoza, Argentina.
Ameghiniana, 40, 155-172.
http://dx.doi.org/10.5710/amgh.24.12.2013.1889

Gonzalez Riga, B.J., Previtera, E. & Pirrone, C.A. (2009) Malarguesaurus florenciae gen. et sp. nov., a new titanosauriform.
Cretaceous Research, 30, 135-148.
http://dx.doi.org/10.1016/j.cretres.2008.06.006

Harris, J.D. (2006) The axial skeleton of the dinosaur Suuwassea emilieae (Sauropoda: Flagellicaudata) from the Upper
Jurassic Morrison Formation of Montana, USA. Palaeontology, 49, 1091-1121.
http://dx.doi.org/10.1111/j.1475-4983.2006.00577.x

Harris, J.D. & Dodson, P. (2004) A new diplodocoids sauropod dinosaur from the upper Jurassic Morrison Formation of
Montana, USA. Acta Palaeontologica Polonica, 49, 197-210.

Hatcher, J.B. (1901) Diplodocus (Marsh): its osteology, taxonomy, and probable habits, with a restoration of the skeleton.
Memoirs of the Carnegie Museum, 1, 1-63.
http://dx.doi.org/10.5962/bhl.title.46734

Hatcher, J.B. (1903) Osteology of Haplocanthosaurus with description of a new species, and remarks on the probable habits of
the Sauropoda and the age and origin of the Atlantosaurus beds. Memoirs of the Carnegie Museum, 2, 1-72.

Hayashi, K., Matuskawa, M., Ohira, H., Chen, P., Zhen, J., Ito, M., Koarai, K. & Obata, I. (2010) Revised age of the Sasayama
Group, southwest Japan, based on ostracoda and conchostracan biostratigraphy and zircon fission-track dating. Journal of
the Geological Society of Japan, 116, 283-286. [in Japanese with English abstract]

Hocknull, S.A., White, M.A., Tischler, T.R., Cook, A.G., Calleja, N.D., Sloan, T. & Elliot, D.A. (2009) New Mid-Cretaceous
(Latest Albian) Dinosaurs from Winton, Queensland, Australia. PLoS ONE, 4 (7), €6190.
http://dx.doi.org/10.1371/journal.pone.0006190

Holland, W.J. (1905) The osteology of Diplodocus Marsh: with special reference to the restoration of the skeleton of
Diplodocus. Memoirs of the Carnegie Museum of Natural History, 2, 225-276.

Ikejiri, T. (2008) Slender and robust skeletal morphotypes of Camarasaurus (Dinosauria, Sauropoda) from the Morrison
Formation (Upper Jurassic) of the Rocky Mountain Region and their implications for sexual dimorphism. /n: Farleym,
G.H. & Choate, J.R. (Eds.), Unlocking the Unknown: papers honoring Dr. Richard J. Zakrzewski Fort Hays Studies
Special Issue Number, 2, pp. 31-44.

Ikejiri, T., Tidwell, V. & Trexler, D.L. (2005) New adult specimens of Camarasaurus lentus highlights ontogenetic variation
within the species. /n: Tidwell, V. & Carpenter, K. (Eds.), Thunder-lizards: the sauropodomorph dinosaurs. Indiana
University Press, Bloomington, pp. 154-179.

Jain, S.L. & Bandyopadhyay, S. (1997) New titanosaurid (Dinosauria: Sauropoda) from the Late Cretaceous of central India.
Journal of Vertebrate Paleontology, 17, 114—136.
http://dx.doi.org/10.1080/02724634.1997.10010958

Janensch, W. (1929) Die Wirbelsédule der Gattung Dicraeosaurus. Palaeontographica Supplement 7, 2, 37—133.

Janensch, W. (1935-1936) Die Schiadel der Sauropoden Brachiosaurus, Barosaurus und Dicraeosaurus aus den Tendaguru-
Schichten Deutsch-Ostafrika. Palaeontographica, Supplement 7, 2, 147-298.

Janensch, W. (1950) Die Wirbelsdule von Brachiosaurus brancai. Palaeontographica, Supplement 7, 3, 27-93.

Kellner, A.W.A., Campos, D.A., Azevedo, S.A K., Trotta, M.N.F., Henriques, D.D.R., Craik, M.M.T. & Silva, H.P. (2006) On a
new titanosaur sauropod from the Bauru Group, Late Cretaceous of Brazil. Boletim do Museu Nacional (Geologia), 74,
1-31.

Kellner, A.W.A., Campos, D.A. & Trotta, M.N.F. (2005) Description of a titanosaurid caudal series from the Bauru Group, Late
Cretaceous of Brazil. Arquivos do Museu Nacional, Rio de Janeiro, 63, 529-564.

Kirkland, J.I. & Bader, K. (2010) Insect trace fossils associated with Protoceratops carcasses in the Djadokhta Formation
(Upper Cretaceous), Mongolia. /n: Ryan, M.J., Chinnery-Allgeier, B.J. & Eberth, D.A. (Eds.), New Perspectives on
Horned Dinosaurs: The Royal Tyrell Museum Ceratopsian Symposium. Indiana University Press, Bloomington, pp.
509-519.

Klein, N., Christian, A. & Sander, P.M. (2012) Histology shows elongated neck ribs in sauropod dinosaurs are ossified tendons.
Biology Letters, 8, 1032—1035.
http://dx.doi.org/10.1098/rsbl.2012.0778

Knoll, F. & Schwarz-Wings, D. (2009) Palaconeuroanatomy of Brachiosaurus. Annales de Paléontologie, 9, 165-175.
http://dx.doi.org/10.1016/j.annpal.2009.06.001

Knoll, F., Ridgely, R.C., Ortega, F., Sanz, J.L. & Witmer, L.M. (2013) Neurocranial Osteology and Neuroanatomy of a Late

60 - Zootaxa 3848 (1) © 2014 Magnolia Press SAEGUSA & IKEDA



Cretaceous Titanosaurian Sauropod from Spain (Ampelosaurus sp.). PLoS ONE, 8 (1), e54991.
http://dx.doi.org/10.1371/journal.pone.0054991

Knoll, F, Witmer, L.M., Ortega, F., Ridgely, R.C. & Schwarz-Wings, D. (2012) The braincase of the basal sauropod dinosaur
Spinophorosaurus and 3D reconstructions of the cranial endocast and inner ear. PLoS ONE, 7 (1), €30060.
http://dx.doi.org/10.1371/journal.pone.0030060

Ksepka, D.T. & Norell, M.A. (2006) Erketu ellisoni, a long-necked sauropod from Bor Guvé (Dornogov Aimag, Mongolia).
American Museum Novitates, 3508, 1-16.
http://dx.doi.org/10.1206/0003-0082(2006)3508[ 1:eealsf]2.0.co;2

Kusuhashi, N., Tsutsumi, Y., Saegusa, H., Horie, K., Ikeda, T., Yokoyama, K. & Shiraishi, K. (2013) A new Early Cretaceous
eutherian mammal from the Sasayama Group, Hyogo, Japan. Proceedings of the Royal Society B, 280, 1-8.
http://dx.doi.org/10.1098/rspb.2013.0142

Ling, E. & Mahammed, F. (2010) New anatomical data and phylogenetic relationships of Chebsaurus algeriensis (Dinosauria,
Sauropoda) from the Middle Jurassic of Algeria. Historical Biology, 22, 142—164.
http://dx.doi.org/10.1080/08912960903515570

Li, L., Li, D., You, H. & Dodson, P. (2014) A New Titanosaurian Sauropod from the Hekou Group (Lower Cretaceous) of the
Lanzhou-Minhe Basin, Gansu Province, China. PLoS ONE, 9 (1), €85979.
http://dx.doi.org/10.1371/journal.pone.0085979

L, J., Azuma, Y., Chen, R., Zheng, W. & Jin, X. (2008) A new titanosauriform Sauropod from the Early Late Cretaceous of
Dongyang, Zhejiang Province. Acta Geologica Sinica, 82, 225-235.
http://dx.doi.org/10.1111/j.1755-6724.2008.tb00572.x

L, J., Xu, L., Jia, S., Zhang, X., Zhang, J., Yang, L., You, H. & Ji, Q. (2009a) A new gigantic sauropod dinosaur from the
Cretaceous of Ruyang, Henan, China. Geological Bulletin of China, 28, 1-10.

L., J., Xu, L., Jiang, X., Jia, S., Li, M., Yuan, C., Zhang, X. & Ji, Q. (2009b) A preliminary report on the new dinosaurian
fauna from the Cretaceous of the Ruyang Basin, Henan Province of central China. Journal of the Palaeontological Society
of Korea, 25, 43-56.

L, J., Xu, L., Pu, H., Zhang, X., Zhang, Y., Jia, S., Chang, H., Zhang, J. & Wei, X. (2013) A new sauropod dinosaur
(Dinosauria, Sauropoda) from the late Early Cretaceous of the Ruyang Basin (central China). Cretaceous Research, 44,
202-213.
http://dx.doi.org/10.1016/j.cretres.2013.04.009

Lu, J., Xu, L., Zhang, X., Hu, W., Wu, Y., Jia, S. & Ji, Q. (2007) A new gigantic sauropod dinosaur with the deepest known
body cavity from the Cretaceous of Asia. Acta Geologica Sinica, 81, 167—176.
http://dx.doi.org/10.1111/j.1755-6724.2007.tb0094 1 .x

Lull, R.S. (1919) The sauropod dinosaur Barosaurus Marsh. Memoires of the Connecticut Academy of Arts and Science, 6,
1-42.

Madsen, J.H. (1976) Allosaurus fragilis: a revised osteology. Utah Geologocal Society, Bulletin, 109, 1-163.

Madsen, J.H. Jr., Mclntosh, J.S. & Berman, D.S. (1995) Skull and atlas-axis complex of the Upper Jurassic sauropod
Camarasaurus Cope (Reptilia: Saurischia). Bulletin of Carnegie Museum of Natural History, 31, 1-115.

Maltese, A. (2002) Discovery of a divided initial chevron in Camarasaurus (Dinosauria, Sauropoda). Journal of
VertebratePaleontology, 22 (Supplement 3), 83A.

Mannion, P.D. (2011) A reassessment of Mongolosaurus haplodon Gilmore, 1933, a titanosaurian sauropod dinosaur from the
Early Cretaceous of Inner Mongolia, People’s Republic of China. Journal of Systematic Palaeontology, 9, 355-378.
http://dx.doi.org/10.1080/14772019.2010.527379

Mannion, P.D. & Calvo, J.O. (2011) Anatomy of the basal titanosaur (Dinosauria, Sauropoda) Andesaurus delgadoi from the
mid-Cretaceous (Albian—early Cenomanian) Rio Limay Formation, Neuquén Province, Argentina: implications for
titanosaur systematic. Zoological Journal of the Linnean Society, 163, 155—181.
http://dx.doi.org/10.1111/1.1096-3642.2011.00699.x

Mannion, P.D. & Otero, A. (2012) A reappraisal of the Late Cretaceous Argentinean sauropod dinosaur Argyrosaurus
superbus, with a description of a new titanosaur genus. Journal of Vertebrate Paleontology, 32, 614—638.
http://dx.doi.org/10.1080/02724634.2012.660898

Mannion, P.D., Upchurch, P., Barnes, R.N. & Mateus, O. (2013) Osteology of the Late Jurassic Portuguese sauropod dinosaur
Lusotitan atalaiensis (Macronaria) and the evolutionary history of basal titanosauriforms. Zoological Journal of the
Linnean Society, 168, 98-206.
http://dx.doi.org/10.1111/z0j.12029

Mannion, P.D., Upchurch, P. & Hutt, S. (2011) New rebbachisaurid (Dinosauria: Sauropoda) material from the Wessex
Formation (Barremian, Early Cretaceous), Isle of Wight, United Kingdom. Cretaceous Research, 32, 774-780.
http://dx.doi.org/10.1016/j.cretres.2011.05.005

Marpmann, J.S., Carballido, J.L., Sander, PM. & Knétschke, N. (2014) Cranial anatomy of the Late Jurassic dwarf sauropod
Europasaurus holgeri (Dinosauria, Camarasauromorpha): ontogenetic changes and size dimorphism. Journal of
Systematic Palaeontology. [published online]
http://dx.doi.org/10.1080/14772019.2013.875074

Marsh, O.C. (1878) Principal characters of American Jurassic dinosaurs. Part 1. American Journal of Science, 16, 411-416.

NEW CRETACEOUS TITANOSAURIFORM FROM JAPAN Zootaxa 3848 (1) © 2014 Magnolia Press - 61


http://dx.doi.org/10.1206/0003-0082(2006)3508[1:eealsf]2.0.co;2

http://dx.doi.org/10.2475/ajs.s3-16.95.411

Marsh, O.C. (1896) The dinosaurs of North America. U.S. Geological Survey Annual Report, 16, 133-244.

Martin, V., Suteethorn, V. & Buffetaut, E. (1999) Description of the type and referred material of Phuwiangosaurus
sirindhornae Martin, Buffetaut et Suteethorn, 1994, a sauropod from the Lower Cretaceous of Thailand. Oryctos, 2,
39-91.

Martinelli, A.G. & Forasiepi, A.M. (2004) Late Cretaceous vertebrates from Bajo de Santa Rosa (Allen Formation), Rio Negro
Province, Argentina, with the description of a new sauropod dinosaur (Titanosau- ridae). Revista del Museo Argentino de
Ciencias Naturales, Nuevo Serie, 6, 257-305.

Martinez, R.D., Giménez, O., Rodriguez, J., Luna, M. & Lamanna, M.C. (2004) An articulated specimen of the basal
titanosaurian (Dinosauria: Sauropoda) Epachthosaurus sciuttoi from the early Late Cretaceous Bajo Barreal Formation of
Chubut Province, Argentina. Journal of Vertebrate Paleontology, 24, 107—120.
http://dx.doi.org/10.1671/9.1

Matsuura, H. & Yoshikawa, T. (1992) Radiometric ages of the Early Cretaceous Sasayama Group, Hyogo Prefecture,
Southwest Japan. Journal of the Geological Society of Japan, 98, 635-643. [in Japanese with English abstract]
http://dx.doi.org/10.5575/ge0s0c.98.635

Mclntosh, J.S. (2005) The genus Barosaurus Marsh (Sauropoda, Diplodocidae). /n:Tidwell, V. & Carpenter, K. (Eds.),
Thunder-lizards: The Sauropod Dinosaurs. Bloomington. Indiana University Press. Bloomington, pp. 38—77.

Mclntosh, J.S., Miles, C.A., Cloward, K.C. & Parker, J.R. (1996a) A new nearly complete skeleton of Camarasaurus. Bulletin
of Gunma Museum of Natural History, 1, 1-87.

Mclntosh, J.S., Miller, W.E., Stadtman, K.L. & Gillette, D.D. (1996b) The osteology of Camarasaurus lewisi (Jensen 1988).
Brigham Young University Geology Studies, 41, 73—115.

Mo, J., Huang, C., Zhao, Z., Wang, W. & Xu, X. (2008) A new titanosaur (Dinosauria: Sauropoda) from the Late Cretaceous of
Guangxi, China. Vertebrata PalAsiatica, 46, 147-156.

Mo, J., Wang, W., Huang, Z., Huang, X. & Xu, X. (2006) A basal titanosauriform from the Early Cretaceous of Guangxi,
China. Acta Geologica Sinica (English Edition), 80, 486-489.
http://dx.doi.org/10.1111/j.1755-6724.2006.tb00267 .x

Mo, J., Xu, X. & Buffetaut, E. (2010) A New Eusauropod Dinosaur from the Lower Cretaceous of Guangxi Province, Southern
China. Acta Geologica Sinica (English Edition), 84, 1328—1335.
http://dx.doi.org/10.1111/j.1755-6724.2010.00331.x

Nesbitt, S.J. (2011) The early evolution of archosaurs: relationships and the origin of major clades. Bulletin of the American
Museum of Natural History, 352, 1-292.
http://dx.doi.org/10.1206/352.1

O'Connor, P.M. (2007) The postcranial axial skeleton of Majungasaurus crenatissimus (Theropoda: Abelisauridae) from the
Late Cretaceous of Madagascar. /n: Sampson, S.D. & Krause, D.W. (Eds.), Majungasaurus crenatissimus (Theropoda:
Abelisauridae) from the Late Cretaceous of Madagascar. Society of Vertebrate Paleontology Memoir, 8, pp. 127-162.

Osborn, H.F. (1904) Manus, Sacrum, and Caudals of Sauropoda. Bulletin of the American Museum of Natural History, 20,
181-190.

Osborn, H.F. & Mook, C.C. (1921) Camarasaurus, Amphicoelias, and other sauropods of Cope. Memoirs of the American
Museum of Natural History, 3, 247-387.

Ostrom, J.H. & Mclntosh, J.S. (1966) Marsh'’s Dinosaurs. Yale University Press, New Haven, 388 pp.

Otero, A., Gallina, P.A., Canale, J.I. & Haluza, A. (2012) Sauropod haemal arches: morphotypes, new classification and
phylogenetic aspects. Historical Biology, 24, 243-256.
http://dx.doi.org/10.1080/08912963.2011.618269

Ouyang, H. & Ye, Y. (2002) The First Mamenchisaurian Skeleton with Complete Skull: Mamenchisaurus youngi. Sichuan
Science and Technology Press, Chengdu, 111 pp.

Owen, R. (1842) Report on British Fossil Reptiles. Part II. Reports of the British Association for the Advancement of Science,
11, 60-204.

Paik, I.S. (2000) Bone chip-filled burrows associated with bored dinosaur bone infloodplain paleosols of the Cretaceous
Hasandong Formation, Korea. Palaeogeography, Palaeoclimatology, Palaeoecology, 157, 213-225.
http://dx.doi.org/10.1016/s0031-0182(99)00166-2

Pang, Q. & Cheng, Z. (2000) A new family of sauropod dinosaur from the Upper Cretaceous of Tianzhen, Shanxi province,
China. Acta Geologica Sinica (English Edition), 74, 117-125.
http://dx.doi.org/10.1111/§.1755-6724.2000.tb00438.x

Paulina Carabajal, A. (2012) Neuroanatomy of titanosaurid dinosaurs from the Upper Cretaceous of Patagonia, with comments
on endocranial variability within Sauropoda. The Anatomical Record, 295, 2141-2156.
http://dx.doi.org/10.1002/ar.22572

Paulina Carabajal, A., Coria, R.A. & Chiappe, L.M. (2008) An incomplete Upper Cretaceous titanosaur (Sauropoda) braincase:
new insights on the dinosaurian inner ear and endocranium. Cretaceous Research, 29, 643—648.
http://dx.doi.org/10.1016/j.cretres.2008.01.011

Powell, J.E. (1992) Osteologia de Saltasaurus loricatus (Sauropoda-Titanosauridae) del Cretacico Superior del Noroeste
Argentino. /n: Sanz, J.L. & Buscalioni, A.D. (Eds.), Los dinosaurios y su enterno biotico. Actas del Segundo Curso de

62 - Zootaxa 3848 (1) © 2014 Magnolia Press SAEGUSA & IKEDA



Paleontologia en Cuenca. Instituto "Juan de Valdes", Ayuntamiento de Cuenca, pp.165-230.

Powell, J.E. (2003) Revision of South American Titanosaurid dinosaurs: palaeobiological, palaeobiogeographical and
phylogenetic aspects. Records of the Queen Victoria Museum, 111, 1-173.

Remes, K. (2006) Revision of the Tendaguru sauropod dinosaur Tornieria africana (Fraas) and its relevance for sauropod
paleobiogeography. Journal of Vertebrate Paleontology, 26, 651—669.
http://dx.doi.org/10.1671/0272-4634(2006)26[651:rottsd]2.0.co;2

Rose, P.J. (2007) A new titanosauriform sauruopod (Dinosauria: Saurischia) from the Early Cretaceous of Central Texas and its
phylogenetic relationships. Paleontologica Electronica, 10, 1-65.

Royo-Torres, R. (2009) El saurépodo de Pefiarroya de Tastavins. Instituto de Estudios Turolenses-Fundacion Conjunto
Paleontolégico de Teruel-Dindpolis, Monografias Turolenses, 6, 1-548.

Royo-Torres, R. & Upchurch, P. (2012) The cranial anatomy of the sauropod Turiasaurus riodevensis and implications for its
phylogenetic relationships. Journal of Systematic Palaeontology, 10, 553—583.
http://dx.doi.org/10.1080/14772019.2011.598577

Saegusa, H., Tanaka, S., Ikeda, T., Matsubara, T., Frutani, H. & Handa, K. (2008) On the occurrence of sauropod and some
associated vertebrate fossils from the Lower Cretaceous Sasayama Group of Hyogo Prefecture, SW Japan. Journal of
Fossil Research, 41, 2—12. [in Japanese with English abstract]

Saegusa, H., Tanaka, S. & lkeda, T.(2010) Preliminary observations on the dinosaur teeth from the Lower Cretaceous
Sasayama Group in Tamba City, Hyogo Prefecture and additional notes on the pneumaticity of the postcranial skeleton of
Tamba sauropod. Journal of Fossil Research, 42, 52—65. [in Japanese with English abstract]

Saegusa, H. & Tomida, Y. (2011) Titanosauriform teeth from the Cretaceous of Japan. Anais da Academia Brasileira de
Ciéncias, 83, 247-265.
http://dx.doi.org/10.1590/s0001-37652011000100014

Salgado, L., Apesteguia, S. & Heredia, S. (2005) A new specimen of Neuquensaurus australis, a Late Cretaceous saltasaurine
titanosaur from north Patagonia Journal of Vertebrate Paleontology, 25, 623—634.
http://dx.doi.org/10.1671/0272-4634(2005)025[0623:ansona]2.0.co;2

Salgado, L. & Calvo, J.O. (1992) Cranial osteology of Amargasaurus cazui Salgado and Bonaparte (Sauropoda,
Dicraeosauridae) from the Neocomian of Patagonia. Ameghiniana, 29, 337-346.

Salgado, L. & Coria, R.A. (1993) El genero Aeolosaurus (Sauropoda, Titanosauridae) en la Formacion Allen (Campaniano-
Maastrichtiano) de la Provincia de Rio Negro, Argentina. Ameghiniana, 30, 119—128.

Salgado, L., Coria, R.A. & Calvo, J.O. (1997) Evolution of titanosaurid sauropods. I: phylogenetic analysis based on the
postcranial evidence. Ameghiniana, 34, 3-32.

Santucci, R.M. & Arruda-Campos, A.C. (2011) A new sauropod (Macronaria, Titanosauria ) from the Adamantia Formation,
Bauru Group, Upper Cretaceous of Brazil and the phylogenetic relationships of Aeolosaurini. Zootaxa, 3085, 1-33.

Santucci, R.M. & Bertini, R.J. (2006) A new titanosaur from western Sao Paolo State, Upper Cretaceous Bauru Group, south-
east Brazil. Palaeontology, 49, 59-66.
http://dx.doi.org/10.1111/j.1475-4983.2005.00527.x

Sanz, J.L., Buscalioni, A.D., Casanovas, M.-L. & Santafé, J.-V. (1987) Dinosaurios del Cretacico inferior de Galve (Teruel,
Espafia). Estudios Geologicos, Volumen Extraordinario Galve-Trem, 45-64.
http://dx.doi.org/10.3989/egeol.8743extra625

Sanz, J.L., Powell, J.E., LeLoeuff, J., Martinez, R. & Superbiola, X.P. (1999) Sauropod remains from the Upper Cretaceous of
Lafio (northcentral Spain). Titanosaur phylogenetic relationships. Estudios del Museo de Ciencias Naturales de Alava, 14
(Numero Especial 1), 235-255.

Seeley, H.G. (1887) On the classification of the fossil animals commonly called Dinosauria. Proceedings of the RoyalSociety of
London, 43, 165-171.

Sereno, P.C., Wilson, J.A., Witmer, L.M., Whitlock, J.A., Maga, A., Ide, O. & Rowe, T.A. (2007) Structural Extremes in a
Cretaceous Dinosaur. PLoS ONE, 2 (11), e1230.
http://dx.doi.org/10.1371/journal.pone.0001230

Stevens, K.A. & Parrish, M.J. (1999) Neck posture and feeding habits of two Jurassic sauropod dinosaurs. Science, 284,
798-800.
http://dx.doi.org/10.1126/science.284.5415.798

Suteethorn, S., Le Loeuff, J., Buffetaut, E. & Suteethorn, V. (2010) Description of topotypes of Phuwiangosaurus sirindhornae,
a sauropod from the Sao Khua Formation (Early Cretaceous) of Thailand, and their phylogenetic implications. Neues
Jahrbuch fiir Geologie und Paldontologie Abhandlungen, 256, 109—121.
http://dx.doi.org/10.1127/0077-7749/2010/0036

Suteethorn, S., Le Loeuff, J., Buffetaut, E., Suteethorn, V., Talubmook, C. & Chonglakman, C. (2009) A new skeleton of
Phuwiangosaurus sirindhornae (Dinosauria,Sauropoda) from NE Thailand. /n: Buffetaut, E., Cuny, G., Le Loeuff, J. &
Suteethorn, V. (Eds.), Late Palaecozoic and Mesozoic Ecosystems in SE Asia. Geological Society, London, Special
Publications, 315, pp. 189-215.
http://dx.doi.org/10.1144/sp315.14

Swofford, D.L. (2002) PAUP*: phylogenetic analysis using parsimony (*and other methods), version 4.0b10. Sunderland,
Sinauer Associates, MA:

NEW CRETACEOUS TITANOSAURIFORM FROM JAPAN Zootaxa 3848 (1) © 2014 Magnolia Press - 63


http://dx.doi.org/10.1671/0272-4634(2005)025[0623:ansona]2.0.co;2

Tang, F., Kang, X, Jin, X., Wei, F. & Wu, W. (2001) A new sauropod dinosaur of Cretaceous from Jiangshan, Zhejiang
Province. Vertebrata PalAsiatica, 39, 272-281.

Taylor, M.P. (2009) A re-evaluation of Brachiosaurus altithorax Riggs 1903 (Dinosauria, Sauropoda) and its generic separation
from Giraffatitan brancai (Janensch 1914). Journal of vertebrate paleontology, 29, 787-806.
http://dx.doi.org/10.1671/039.029.0309

Taylor, M.P., Wedel, M.J. & Cifelli, R.L. (2011) A new sauropod dinosaur from the Lower Cretaceous Cedar Mountain
Formation, Utah, USA. Acta Palaeontologica Polonica, 56, 75-98.
http://dx.doi.org/10.4202/app.2010.0073

Taylor, M.P., Wedel, M.J. & Naish, D. (2009) Head and neck posture in sauropod dinosaurs inferred from extant animals. Acta
Palaeontologica Polonica, 54, 213-220.

Tidwell, V. & Carpenter, K. (2003) Braincase of an Early Cretaceous titanosauriform sauropod from Texas. Journal of
Vertebrate Paleontology, 23, 176—180.
http://dx.doi.org/10.1671/0272-4634(2003)23[176:boaect]2.0.co;2

Tidwell, V., Carpenter, K. & Brooks, W. (1999) New sauropod from the Lower Cretaceous of Utah, USA. Oryctos, 2, 21-37.

Tidwell, V., Carpenter, K. & Meyer, S. (2001) New titanosauriform (Sauropoda) from the Poison Strip Member of the Cedar
Mountain Formation (Lower Cretaceous), Utah. /n: Tanke, D. & Carpenter, K. (Eds.), Mesozoic Vertebrate Life. Indiana
University Press, Bloomington, pp. 139-165.

Torcida Fernandez-Baldor, F., Canudo, J.I., Huerta, P., Montero, D., Pereda Suberbiola, X. & Salgado, L. (2011)
Demandasaurus darwini, a new rebbachisaurid sauropod from the Early Cretaceous of the Iberian Peninsula. Acta
Palaeontologica Polonica, 56, 535-552.
http://dx.doi.org/10.4202/app.2010.0003

Upchurch, P. (1995) The evolutionary history of sauropod dinosaurs. Philosophical Transactions of the Royal Society of
London, SeriesB, 349, 365-390.
http://dx.doi.org/10.1098/rstb.1995.0125

Upchurch, P. (1998) The phylogenetic relationships of sauropod dinosaurs. Zoological Journal of the Linnean Society, 124,
43-103.
http://dx.doi.org/10.1111/§.1096-3642.1998.tb00569.x

Upchurch, P., Barrett, PM. & Dodson, P. (2004a) The Sauropoda. In: Weishampel, D.B., Dodson, P. & Osmolska, H. (Eds.),
The Dinosauria. University of California Press, Berkeley, pp. 259-322.

Upchurch, P. & Mannion, P.D. (2009) The first diplodocid from Asia and its implications for the evolutionary history of
sauropod dinosaurs. Palaeontology, 52, 1195—-1207.
http://dx.doi.org/10.1111/j.1475-4983.2009.00909.x

Upchurch, P. & Martin, J. (2002) The Rutland Cetiosaurus: the anatomy and relationships of a Middle Jurassic British sauropod
dinosaur. Palaeontology, 45, 1049—-1074.
http://dx.doi.org/10.1111/1475-4983.00275

Upchurch, P. & Martin, J. (2003) The anatomy and taxonomy of Cetiosaurus (Saurischia, Sauropoda) from the Middle Jurassic
of England. Journal of Vertebrate Paleontology, 23,208-231.
http://dx.doi.org/10.1671/0272-4634(2003)23[208:taatoc]2.0.co;2

Upchurch, P., Tomida, Y. & Barrett, PM. (2004b) A new specimen of Apatosaurus ajax (Sauropoda: Diplodocidae) from the
Morrison Formation (Upper Jurassic) of Wyoming, USA. National Science Museum Monographs, 26, 1-107.

von Huene, F. (1929) Los saurisquios y ornitisquios del Cretacico Argentino. Anales del Museo de La Plata, Series 2, 3, 1-196.

Wang, X., You, H., Meng, Q., Gao, C., Chang, X. & Liu, J. (2007). Dongbeititan dongi, the first sauropod dinosaur from the
Lower Cretaceous Jehol Group of western Liaoning Province, China. Acta Geologica Sinica, 81, 911-916. [English
Edition]
http://dx.doi.org/10.1111/j.1755-6724.2007.tb01013.x

Wedel, M.J. (2009) Evidence for bird-like air sacs in saurischian dinosaurs. Journal of Experimental Zoology, 311 A, 611-628.
http://dx.doi.org/10.1002/jez.513

White, T.E. (1958) The braincase of Camarasaurus lentus (Marsh). Journal of Paleontology, 32, 477-494.

Whitlock, J.A., D’Emic, M.D. & Wilson, J.A. (2011) Cretaceous diplodocids in Asia? Re-evaluating the phylogenetic affinities
of a fragmentary specimen. Palaeontology, 54, 351-364.
http://dx.doi.org/10.1111/j.1475-4983.2010.01029.x

Wilson, J.A. (1999) A nomenclature for vertebral laminae in sauropods and other saurischian dinosaurs. Journal of Vertebrate
Paleontology, 19, 639—653.
http://dx.doi.org/10.1080/02724634.1999.10011178

Wilson, J.A. (2002) Sauropod dinosaur phylogeny: critique and cladistic analysis. Zoological Journal of the Linnean Society,
136, 217-276.
http://dx.doi.org/10.1046/j.1096-3642.2002.00029.x

Wilson, J.A. (2005) Redescription of the Mongolian sauropod Nemegtosaurus mongoliensis Nowinski (Dinosauria: Sauris-
chia) and comments on Late Cretaceous sauropod diversity. Journal of Systematic Palaeontology, 3, 283-318.
http://dx.doi.org/10.1017/s1477201905001628

Wilson, J.A. (2012) New vertebral laminae and patterns of serial variation in vertebral laminae of sauropod dinosaurs.

64 - Zootaxa 3848 (1) © 2014 Magnolia Press SAEGUSA & IKEDA


http://dx.doi.org/10.1671/0272-4634(2003)23[176:boaect]2.0.co;2
http://dx.doi.org/10.1671/0272-4634(2003)23[208:taatoc]2.0.co;2

Contributions from the Museum of Paleontology, University of Michigan, 32, 91-110.

Wilson, J.A., D’Emic, M.D., Curry Rogers, K.A., Mohabey, D. & Sen, S. (2009) Reassessment of the sauropod dinosaur
Jainosaurus (=*Antactosaurus’) septentrionalis from the Upper Cretaceous of India. Contributions from the Museum of
Paleontology, University of Michigan, 32, 17-40.

Wilson, J.A., D’Emic, M.D., Ikejiri, T., Moacdieh, E.M. & Whitlock, J.A. (2011) A Nomenclature for Vertebral Fossae in
Sauropods and Other Saurischian Dinosaurs. PLoS ONE, 6 (2), e17114.
http://dx.doi.org/10.1371/journal.pone.0017114

Wilson, J.A. & Sereno, P.C. (1998) Early evolution and higherlevel phylogeny of sauropod dinosaurs. Society of Vertebrate
Paleontology, Memoir 5, 1-68.
http://dx.doi.org/10.2307/3889325

Wilson, J.A. & Upchurch, P. (2009) Redescription and reassessment of the phylogenetic affinities of Euhelopus zdanskyi
(Dinosauria:Sauropoda) from the Early Cretaceous of China. Journal of Systematic Palaeontology, 7, 199-239.
http://dx.doi.org/10.1017/s1477201908002691

Wiman, C. (1929) Die Kriede-Dinosaurier aus Shantung. Palaeontologia Sinica, Series C, 6, 1-67.

Witmer, L.M. & Ridgely, R.C. (2009) New insights into the brain, braincase, and ear region of Tyrannosaurs (Dinosauria,
Theropoda), with implications for sensory organization and behavior. The Anatomical Record, 292, 1266—1296.
http://dx.doi.org/10.1002/ar.20983

Witmer, L.M., Ridgely, R.C., Dufeau, D.L. & Semones, M.C. (2008) Using CT to Peer into the Past: 3D Visualization of the
Brain and Ear Regions of Birds, Crocodiles, and Nonavian Dinosaurs. /n: Endo, H. & Frey, R. (Eds]), Anatomical Imaging
Towards a New Morphology. Springer-Verlag, Tokyo, pp. 67—87.

Wu, W., Dong, Z., Sun, Y., Li, C. & Li, T. (2006) A New Sauropod Dinosaur from the Cretaceous of Jiutai, Jilin, China. Global
Geology, 25, 6-9. [in Chinese]

Xu, X., Zhang, X., Tan, Q., Zhao, X. & Tan, L. (2006) A new titanosaurian sauropod from Late Cretaceous of Nei Mongol,
China. Acta Geologica Sinica 80, 20-26. [English Edition]
http://dx.doi.org/10.1111/j.1755-6724.2006.tb00790.x

Yoshikawa, T. (1993) Stratigraphy and structure of the Early Cretaceous Sasayama Group in the Sasayama area, Hyogo
Prefecture, Southwest Japan. Journal of the Geological Society of Japan, 99, 29-38. [in Japanese with English abstract]
http://dx.doi.org/10.5575/ge0s0c.99.29

You, H., Ji, Q., Lamanna, M.C., Li, J. & Li, Y. (2004) A titanosaurian sauropod dinosaur with opisthocoelous caudal vertebrae
from the early Late Cretaceous of Liaoning Province, China. Acta Geologica Sinica (English Edition), 78, 907-911.
http://dx.doi.org/10.1111/j.1755-6724.2004.tb00212.x

You, H. & Li, D. (2009) The first well-preserved Early Cretaceous brachiosaurid dinosaur in Asia. Proceedings of the Royal
Society B: Biological Sciences, 276, 4077—4028.
http://dx.doi.org/10.1098/rspb.2009.1278

You, H., Li, D., Zhou, L. & Ji, Q. (2006) Huanghetitan liujiaxiaensis. a new sauropod dinosaur from the Lower Cretaceous
Hekou Group of Lanzhou Basin, Gansu Province, China. Geological Review, 52, 668—674.

You, H., Li, D., Zhou, L. & Ji, Q. (2008) Daxiatitan binglingi: a giant sauropod dinosaur from the Early Cretaceous of China.
Gansu Geology, 17, 1-10.

You, H., Tang, F. & Luo, Z. (2003) A new basal titanosaur (Dinosauria: Sauropoda) from the Early Cretaceous of China. Acta
Geologica Sinica, 77, 424-429. [English Edition]

Young, C. & Zhao, X. (1972) Mamenchisaurus hochuanensis. Institute of Vertebrate Paleontology and Paleoanthropology
Monographs, Series A, 8, 1-30. [in Chinese]

Zaher, H., Pol, D., Carvalho, A.B., Nascimento, P.M., Riccomini, C., Larson, P., Juarez-Valieri, R., Pires-Domingues, R., da
Silva, N.J. & Campos, D.A. (2011) A complete skull of an Early Cretaceous sauropod and the evolution of advanced
titanosaurians. PLoS ONE, 6 (2), e16663.
http://dx.doi.org/10.1371/journal.pone.0016663

Zhang, X., Li, J., Xu, L., Li, J., Yang, L., Hu, W., Jia, S., Ji, Q. & Zhang, C. (2009) A New Sauropod Dinosaur from the Late
Cretaceous Gaogou Formation of Nanyang, Henan Province. Acta Geologica Sinica (English Edition), 83, 212-221.
http://dx.doi.org/10.1111/j.1755-6724.2009.00032.x

NEW CRETACEOUS TITANOSAURIFORM FROM JAPAN Zootaxa 3848 (1) © 2014 Magnolia Press - 65



	Table of contents
	Abstract
	Introduction
	Systematic paleontology
	Dinosauria Owen, 1842
	Saurischia Seeley, 1887
	Sauropoda Marsh, 1878
	Macronaria Wilson and Sereno, 1998
	Titanosauriformes Salgado, Coria, and Calvo, 1997
	Somphospondyli Wilson and Sereno, 1998
	Tambatitanis gen. nov.
	Tambatitanis amicitiae sp. nov.
	Taxonomic remarks and phylogenetic analysis
	Discussion
	Conclusion
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




