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                    Abstract
A new Paleogene metatherian from locality IAA 1/90, Marambio (Seymour) Island in the Antarctic Peninsula is described. Pujatodon ektopos, gen. et sp. nov., is recognized on the basis of a tiny lower left molar recovered from early Eocene (late Ypresian) levels of the Cucullaea I Allomember, La Meseta Formation. The tooth is characterized by its small size, bunoid aspect, short trigonid with closely set paraconid and metaconid, wide and long talonid, the development of an incipient cingulid at the labial base of the crown between the trigonid and talonid, and an expanded posterior cingulid. Body mass estimations for the new taxon range from 83.13 to 153.15 g. Its enamel microstructure shows the earliest evidence among metatherians of aligned prisms, as well as of interprismatic sheets of matrix. The analysis of other parameters, like body mass, molar morphometric index, and wear facets, suggests that the molars of Pujatodon were primarily adapted to the processing of fruits, nuts, seeds, and/or hard insects. Several features suggest the allocation of this specimen among basal polydolopimorphians (Prepidolopidae or, more probably, Glasbiidae). The discovery of the specimen MLP 14-I-10-20 could offer new insights on the origins and early diversification of Australidelphian marsupials in southern (and northern?) continents. It also adds significant information on the diversity of Antarctic Paleogene mammals, their evolution, habits, and historical biogeography.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]


Fig. 7[image: ]


Fig. 8[image: ]


Fig. 9[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        New Specimens of Reigitherium bunodontum from the Late Cretaceous La Colonia Formation, Patagonia, Argentina and Meridiolestidan Diversity in South America
                                        
                                    

                                    
                                        Article
                                        
                                         13 December 2021
                                    

                                

                                Guillermo W. Rougier, Guillermo F. Turazzinni, … Leandro A. Canessa

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        New cladotherian mammal from southern Chile and the evolution of mesungulatid meridiolestidans at the dusk of the Mesozoic era
                                        
                                    

                                    
                                        Article
                                         Open access
                                         07 April 2021
                                    

                                

                                Agustín G. Martinelli, Sergio Soto-Acuña, … Alexander O. Vargas

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A probable koala from the Oligocene of central Australia provides insights into early diprotodontian evolution
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 September 2023
                                    

                                

                                Arthur I. Crichton, Robin M. D. Beck, … Gavin J. Prideaux

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Abello MA (2013) Analysis of dental homologies and phylogeny of Paucituberculata (Mammalia: Marsupialia). Biol J Linn Soc 109:441–465

                    Google Scholar 
                

	Archer M, Godthelp H, Hand S (1993) Early Eocene marsupial from Australia. Kaupia 3:193–200

	Barreda V, Palazzesi L (2010) Vegetation during the Eocene–Miocene interval in central Patagonia: a context of mammal evolution. In: Madden RH, Carlini AA, Vucetich MG, Kay RH (eds) The Paleontology of Gran Barranca. Evolution and Environmental Change during the Middle Cenozoic of Patagonia. Cambridge University Press, Cambridge, pp 375–397

	Beamud E, Montes M, Santillana SN, Nozal F, Marenssi SA (2015) Magnetostratigraphic dating of Palaeogene sediments in the Seymour Island (Antarctic Peninsula): a preliminary chronostratigraphy. GP51B-1331. In: AGU Fall Meeting Abstracts, American Geophysical Union. http://adsabs.harvard.edu/abs/2015AGUFMGP51B1331B


	Beck RMD (2017) The skull of Epidolops ameghinoi from the early Eocene Itaboraí Fauna, southeastern Brazil, and the affinities of the extinct marsupialiform order Polydolopimorphia. J Mammal Evol 24:373–414
PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Bond M, Kramarz A, MacPhee RDE, Reguero MA (2011) A new astrapothere (Mammalia, Meridiungulata) from La Meseta Formation, Seymour (Marambio) Island, and a reassessment of previous records of Antarctic astrapotheres. Am Mus Novitates 3718:1–16

                    Google Scholar 
                

	Bond M, Reguero MA, Vizcaíno SF, Marenssi SA, Ortiz-Jaureguizar E (2009) Notiolofos, a replacement name for Notolophus Bond, Reguero, Vizcaíno and Marenssi, 2006, a preoccupied name. J Vertebr Paleontol 29:979

                    Google Scholar 
                

	Boyd CA, Person JJ, Barnes B (2017) Additions to the Lancian mammalian fauna from southwest North Dakota. J Vertebr Paleontol. https://doi.org/10.1080/02724634.2017.1325368


                    Google Scholar 
                

	Boyde A (1964) Electron microscopic observations relating to the nature and development of prism decussation in mammalian dental enamel. Bull Group Internatl Rech Sci Stomatol 12:151–207

	Boyde A (1965) The structure of developing mammalian dental enamel. In: Stack MV, Fearnhead RW (eds) Tooth Enamel. Wright, Bristol, pp 163–167

	Boyde A (1989) Enamel. In: Oksche A, Vollrath I (eds) Handbook of Microscopic Anatomy, Vol. 6, Teeth. Springer, Berlin, pp 309–473

                    Google Scholar 
                

	Butler PM (1980) Functional aspects of the evolution of rodent molars. Paleovertebrata 9:249–262

	Butler PM (1985) Homologies of molar cusps and crests, and their bearing on assessments of rodent phylogeny. In: Luckett WP, Hartenberger JL (eds) Evolutionary Relationships Among Rodents: A Multidisciplinary Analysis. Plenum Press, New York, pp 381–401

                    Google Scholar 
                

	Candela AM, Goin FJ (1994) Revisión de las especies antárticas de marsupiales polidolopinos (Polydolopimorphia, Polydolopidae). In: Izquierdo CE (ed) III Jornadas de Comunicaciones Sobre Investigaciones Antárticas. CONICET-Dirección Nacional del Antártico-Instituto Antártico Argentino, Buenos Aires, pp 55–56

	Carlini AA, Pascual R, Reguero MA, Scillato-Yané GJ, Tonni EP, Vizcaíno SF (1990) The first Paleogene land placental mammal from Antarctica: its paleoclimatic and paleobiogeographical bearings. In: Dudley EC (ed) The Unity of Evolutionary Biology: Proceedings of the Fourth International Congress of Systematic and Evolutionary Biology. University of Maryland & Smithsonian Institution, Washington, p 325

	Carlini AA, Scillato-Yané GJ, Vizcaíno SF, Dozo MT (1992) Un singular Myrmecophagidae (Xenarthra, Vermilingua) de Edad Colhuehuapense (Oligoceno tardío-Mioceno temprano) de Patagonia, Argentina. Ameghiniana 29:176

	Chornogubsky L, Goin FJ (2015) A review of the molar morphology and phylogenetic affinities of Sillustania quechuense (Metatheria, Polydolopimorphia, Sillustaniidae), from the early Paleogene of Laguna Umayo, southeastern Peru. J Vertebr Paleontol. https://doi.org/10.1080/02724634.2015.983238


                    Google Scholar 
                

	Chornogubsky L, Goin FJ, Reguero MA (2009) A reassessment of Antarctic polydolopid marsupials (middle Eocene, La Meseta Formation). Antarct Sci 21:285–297

                    Google Scholar 
                

	Crochet J-Y, Sigé B (1993) Les mammiféres de Chulpas (Formation Umayo, transition Crétacé–Tertiaire, Pérou): données préliminaires. Doc Lab Géol Fac Sc Lyon 125:97–107

	Dewar EW (2003) Functional diversity within the Littleton Fauna (early Paleocene), Colorado: evidence from body mass, tooth structure and tooth wear. Paleobios 23:1–19

	Dubey S, Salamin N, Satoshi DO, Barrière P, Vogel P (2007) Molecular phylogenetics of shrews (Mammalia: Soricidae) reveal timing of transcontinental colonizations. Mol Phylogenet Evol 44:126–137
CAS 
    PubMed 
    
                    Google Scholar 
                

	Elliot DH, Trautman TA (1982) Lower Tertiary strata on Seymour Island, Antarctic Peninsula. In: Craddock C (ed) Antarctic Geoscience. University of Wisconsin Press, Madison, pp 287–297

	Forasiepi AM, Rougier GW (2009) Additional data on early Paleocene metatherians (Mammalia) from Punta Peligro (Salamanca formation, Argentina): comments based on petrosal morphology. J Zool Syst Evol Res 47:391‑398

                    Google Scholar 
                

	Fortelius M (1984) Vertical decussation of enamel prisms in lophodont ungulates. In: Fearnhead RW, Suga S (eds) Tooth Enamel IV. Elsevier Science Publishers, Amsterdam, pp 427–431

	Fortelius M (1985) Ungulate cheek teeth: developmental, functional and evolutionary interrelations. Acta Zool Fenn 180:1–76

	Gelfo JN, López GM, Santillana SN (2017) Eocene ungulate mammals from West Antarctica: implications from their fossil record and a new species. Antarct Sci 29:445–455

                    Google Scholar 
                

	Gilkeson CF (1997) Tubules in Australian marsupials. In: Koenigswald W von, Sander PM (eds) Tooth Enamel Microstructure. AA Balkema, Rotterdam, pp 113–121

	Goin FJ (2003) Early marsupial radiations in South America. In: Jones M, Dickman C, Archer M (eds) Predators With Pouches: The Biology of Carnivorous Marsupials. CSIRO Publishing, Colingwood, pp 30–42

	Goin FJ (2006) A review of the Caroloameghiniidae, Paleogene South American “primate-like” marsupials (?Didelphimorphia, Peradectoidea). In: Kalthoff D, Martin T, Möors T (eds) Festband für Herrn Professor Wighart v. Koenigswald anlässlich seines 65. Schweizerbart'sche Verlagsbuchhandlung, Stuttgart, pp 57–67

                    Google Scholar 
                

	Goin FJ (2007) Xenostylos, a new name for Xenostylus Goin, Case, Woodburne, Vizcaíno and Reguero, 1999 (Mammalia, Marsupialia), preoccupied by Xenostylus bates, 1885 (Insecta, Coleoptera). J Mammal Evol 14:281

                    Google Scholar 
                

	Goin FJ, Abello MA (2013) Los Metatheria sudamericanos de comienzos del Neógeno (Mioceno temprano, edad mamífero Colhuehuapense): Microbiotheria y Polydolopimorphia. Ameghiniana 50:51–78

                    Google Scholar 
                

	Goin FJ, Abello MA, Chornogubsky L (2010) Middle Tertiary marsupials from Central Patagonia (early Oligocene of Gran Barranca): understanding South America’s Grande Coupure. In: Madden RH, Carlini AA, Vucetich MG, Kay RF (eds) The Paleontology of Gran Barranca: Evolution and Environmental Change through the Middle Cenozoic of Patagonia. Cambridge University Press, New York, pp 71–107

	Goin FJ, Candela AM (2004) New Paleogene marsupials from the Amazonian basin, southeastern Perú. In: Campbell KE Jr (ed) The Paleogene Mammalian Fauna of Santa Rosa, Amazonian Peru. Nat Hist Mus Los Angeles County Sci Ser 40:15–60

	Goin FJ, Candela AM, Bond M, Pascual R, Escribano V (1998) Una nueva "comadreja" (Mammalia, Marsupialia) del Paleoceno de Patagonia. In: Casadío S (ed) Paleógeno de América del Sur y de la Península Antártica. Asociación Paleontológica Argentina, Buenos Aires, pp 71–78

	Goin FJ, Carlini AA (1995) An early Tertiary microbiotheriid marsupial from Antarctica. J Vertebr Paleontol 15:205–207

                    Google Scholar 
                

	Goin FJ, Gelfo NF, Chornogubsky L, Woodburne MO, Martin T (2012) Origins, radiations, and distribution of South American mammals: from greenhouse to icehouse worlds. In: Patterson BD, Costa LP (eds) Bones, Clones, and Biomes: An 80-Million Year History of Recent Neotropical Mammals. University of Chicago Press, Chicago, pp 20–50

	Goin FJ, Pascual R, Koenigswald W von, Woodburne MO, Case JA, Reguero MA, Vizcaíno CF (2006a) First gondwanatherian mammal from Antarctica. In: Francis JE, Pirrie D, Crame JA (eds) Cretaceous-Tertiary High-latitude Paleoenvironments, James Ross Basin, Antarctica. Geol Soc Spec Publ 258:135–144

	Goin FJ, Pascual R, Tejedor MF, Gelfo JN, Woodburne MO, Case JA, Reguero MA, Bond M, López GM, Cione AL, Udrizar-Sauthier D, Balarino L, Scasso RA, Medina FA, Ubaldón MC (2006b) The earliest Tertiary therian mammal from South America. J Vertebr Paleontol 26:505–510

                    Google Scholar 
                

	Goin FJ, Reguero MA (1993) Un enigmático insectívoro del Eoceno de Antártida. Ameghiniana 30:108

	Goin FJ, Reguero MA, Vizcaíno SF (1994) Novedosos hallazgos de "comadrejas" (Marsupialia) del Eoceno Medio de Antártida. In: Izquierdo CE (ed) III Jornadas de Comunicaciones Sobre Investigaciones Antárticas. CONICET-Dirección Nacional del Antártico-Instituto Antártico Argentino, Buenos Aires, pp 59–61

	Goin FJ, Vieytes EC, Reguero MA, Gelfo JN, Chornogubsky L (2017) El registro más antiguo de láminas interprismáticas en el esmalte de los Metatheria (Eoceno Temprano, Península Antártica). In: Guaiquil I, Leppe M, Rojas P, Canales R (eds) Visiones de Ciencia Antártica (Libro de Resúmenes, IX Congreso Latinoamericano de Ciencias Antárticas). Instituto Antártico Chileno, Punta Arenas, pp 405–408

	Goin FJ, Woodburne MO, Case JA, Vizcaíno SF, Reguero MA (1999) New discoveries of "opossum-like" marsupials from Antarctica (Seymour Island, middle Eocene). J Mammal Evol 6:335–365

	Goin FJ, Woodburne MO, Zimicz AM, Martin GM, Chornogubsky L (2016) A Brief History of South American Metatherians. Evolutionary Contexts and Intercontinental Dispersals. Springer, Dordrecht

                    Google Scholar 
                

	Goin FJ, Zimicz AN, Forasiepi AM, Chornogubsky L, Abello MA, Oliveira EV (In press) The rise and fall of South American metatherians: contexts, adaptations, radiations, and extinctions. In: Rosenberger AI, Tejedor MF (eds) Origins and Evolution of Cenozoic South American Mammals. Springer, Dordrecht

	Goin FJ, Zimicz AN, Reguero MA, Santillana SN, Marenssi SA, Moly JJ (2007) New mammal from the Eocene of Antarctica, and the origins of the Microbiotheria. Rev Asoc Geol Arg 62:597–603

	Goloboff PA, Farris JS, Nixon KC (2008) TNT, a free program for phylogenetic analysis. Cladistics 24:774–786

                    Google Scholar 
                

	Gordon CL (2003) A first look at estimating body size in dentally conservative marsupials. J Mammal Evol 10:1–21

	Hiiemae KM (2000) Feeding in mammals. In: Schwenk K (ed) Feeding. Form, Function, and Evolution in Tetrapod Vertebrates. Academic Press, San Diego, pp 411–448

                    Google Scholar 
                

	Hiiemae KM, Crompton AW (1985) Mastication, food transport and swallowing. In: Hildebrand M, Bramble DM, Liem KF, Wake DB (eds) Functional Vertebrate Morphology. Harvard University Press, Cambridge, pp 262–329

	Hillson S (2005) Teeth. Cambridge University Press, Cambridge

	Ivany LC, Lohmann KC, Hasiuk F, Blake DB, Glass A, Aronson RB, Moody RM (2008) Eocene climate record of a high southern latitude continental shelf: Seymour Island, Antarctica. Geol Soc Am Bull 120:659–678
CAS 
    
                    Google Scholar 
                

	Koenigswald W von (2000) Two different strategies in enamel differentiation: Marsupialia versus Placentalia. In: Teaford MF, Smith MM, Ferguson MWJ (eds) Development, Function and Evolution of Teeth. Cambridge University Press, New York, pp 107–118

	Koenigswald W von, Clemens WA (1992) Levels of complexity in the microstructure of mammalian enamel and their application in studies of systematics. Scanning Microscopy 6:195–218

	Koenigswald W von (1997) Brief survey of the enamel diversity at the schmelzmuster level in Cenozoic placental mammals. In: Koenigswald Wv, Sander PM (eds) Tooth enamel microstructure. Rotterdam: Balkema. p. 137–161

	Koenigswald W von, Goin FJ (2000) Enamel differentiation in South American marsupials and a comparison of placental and marsupial enamel. Palaeontographica Abteilung A 255:1–40

	Koenigswald W von, Krause DW (2014) Enamel microstructure of Vintana sertichi (Mammalia, Gondwanatheria) from the Late Cretaceous of Madagascar. J Vertebr Paleontol 34:166–181

	Koenigswald W von, Pfretzschner HU (1991) Biomechanics in the enamel of mammalian teeth. In: Schmidt-Kittler N, Vogel K (eds) Constructional Morphology and Biomechanics. Springer, Berlin, pp 113–125

	Koenigswald W von, Rensberger JM, Pfretzschner HU (1987) Changes in the tooth enamel of early Paleocene mammals allowing increased diet diversity. Nature 328:150–152

                    Google Scholar 
                

	Koenigswald W von, Sander PM (1997) Glossary of terms used for enamel microstructures. In: Koenigswald W von, Sander PM (eds) Tooth Enamel Microstructure. AA Balkema, Rotterdam, pp 267–280

	Krause JM, Clyde WC, Ibañez-Mejía M, Schmitz MD, Barnum T, Bellosi ES, Wilf P (2017) New age constraints for early Paleogene strata of Central Patagonia, Argentina: implications for the timing of South American Land Mammal Ages. Geol Soc Am Bull 129:886–903
CAS 
    
                    Google Scholar 
                

	Lester KS, Boyde A, Gilkeson C, Archer M (1988) Marsupial and monotreme enamel structure. Scanning Microscopy 1:401–420

	Lorente M, Chornogubsky L, Goin FJ (2016) On the existence of non-microbiotherian australidelphian marsupials (Diprotodontia) in the Eocene of Patagonia. Palaeontology 59:533–547

                    Google Scholar 
                

	Maas MC (1986) Function and variation of enamel prism decussation in ceboid primates. Am J Phys Anthropol 69:233–234

	MacPhee RDE, Reguero MA, Strgnac P, Nishida NM, Jacobs P (2008) Out of Antarctica: paleontological reconnaissance of Livingston Island (south Shetlands) and Seymour Island (James Ross Group). J Vertebr Paleontol 28(Supp 3):110A

	Marenssi SA (1995) Sedimentología y paleoambientes de sedimentación de la Formación La Meseta, isla Marambio, Antártida. Unpublished PhD thesis, Universidad de Buenos Aires

	Marenssi SA, Net LI, Santillana SN (2002) Provenance, depositional and paleogeographic controls on sandstone composition in an incised valley system: the Eocene La Meseta Formation, Seymour Island Antarctica. Sediment Geol 150:301–321

	Marenssi SA, Santillana SN, Rinaldi CA (1998a) Paleoambientes sedimentarios de la Aloformación La Meseta (Eoceno), Isla Marambio (Seymour), Antártida. Contr Inst Antárt Arg 464:1–51

	Marenssi SA, Santillana SN, Rinaldi CA (1998b) Stratigraphy of the La Meseta Formation (Eocene), Marambio (Seymour) Island, Antarctica. In: Casadío S (ed) Paleógeno de América del Sur y de la Península Antártica. Asociación Paleontológica Argentina, Buenos Aires, pp 137–146

	Martinelli AG, Chornogubsky L, Abello MA, Goin FJ, Reguero MA (2014) New non-therian mammal from Marambio (Seymour) Island in west Antarctica: first meridiolestid outside South America. In: Cerdeño E (ed) The History of Life: A View from the Southern Hemisphere (Abstract volume, 4th International Palaeontological Congress). International Palaeontological Association, Mendoza, p 218

	McNab BK (2008) An analysis of the factors that influence the level and scaling of mammalian BMR. Comp Biochem Physiol A 151:5–28

                    Google Scholar 
                

	Meredith RW, Westerman M, Case JA, Springer M (2008) A phylogeny and timescale for marsupial evolution based on sequences for five nuclear genes. J Mammal Evol 15:1–36

                    Google Scholar 
                

	Montes M, Nozal F, Santillana SN, Marenssi SA, Olivero E (2013) Mapa Geológico de la isla de Marambio (Seymour), escala 1:20.000. Serie Cartográfica Geocientífica Antártica. Instituto Geológico y Minero de España, Madrid–Instituto Antártico Argentino, Buenos Aires

	Oliveira EV (1998) Taxonomia, filogenia e paleobiogeografia de marsupiais “poliprotodontes” do Mesopaleoceno da Bacia de Itaboraí, Rio de Janeiro, Brasil. Unpublished PhD Thesis, Universidade Federal do Rio Grande do Sul

	Oliveira EV, Goin FJ (2011) A reassesment of bunodont metatherians from the Paleogene of Itaboraí (Brazil): systematics and age of the Itaboraian SALMA. Rev Bras Paleontol 14:105–136

                    Google Scholar 
                

	Pascual R (1980) Nuevos y singulares tipos ecológicos de Marsupiales extinguidos de América del Sur (Paleoceno Tardío o Eoceno Temprano) del Noroeste Argentino. In: Actas, Segundo Congreso Argentino de Paleontología y Bioestratigrafía y Primer Congreso Latinoamericano de Paleontología, Vol. 2, Buenos Aires, pp 151–173

	Pascual R, Archer M, Ortiz−Jaureguizar EO, Prado JL, Godthelp H, Hand SJ (1992) First discovery of monotremes in South America. Nature 356:704–705

                    Google Scholar 
                

	Pfretzschner HU (1988) Structural reinforcement and crack propagation in enamel. In: Russell DE, Santoro JP, Sigogneau-Russell D (eds) Teeth Revisited: Proceedings of the VIIth International Symposium on Dental Morphology. Mém Mus Natl Hist Nat (C) 53:133–143

	Pfretzschner HU (1992) Enamel microstructure and hypsodonty in large mammals. In: Smith P, Tchernov E (eds) Structure, Function and Evolution of Teeth. Freund Publishing House, London, pp 147–162

	Pfretzschner HU (1994) Biomechanik der Schmelzmikrostruktur in den Backenzähnen von Großsäugern. Palaeontographica A. 234:1–88

	Reguero MA, Gelfo JN, López GM, Bond M, Abello AM, Santillana SN, Marenssi SA (2014) Final Gondwana breakup: the Paleogene South American native ungulates and the demise of the South America–Antarctica land connection. Glob Planet Change 123:400–413

                    Google Scholar 
                

	Reguero MA, Goin FJ, Abello MA, Chornogubsky L, Gelfo JN (2016) New metatherian mammal from early Eocene levels of the La Meseta Formation, Antarctic Peninsula. In: Abstracts, XXXIV SCAR - Open Science Conference 2016, Antarctica in the Global Earth System: From the Poles to the Tropics. Scientific Committee on Antarctic Research, Kuala Lumpur, p 886

	Reguero MA, Goin FJ, Hospitaleche CA, Dutra T, Marenssi SA (2013) Late Cretaceous/Paleogene West Antarctica Terrestrial Biota and its Intercontinental Affinities. Springer, Dordrecht

                    Google Scholar 
                

	Reguero MA, Marenssi SA, Santillana SN (2002) Antarctic Peninsula and Patagonia Paleogene terrestrial environments: biotic and biogeographic relationships. Palaeogeogr Palaeoclimatol Palaeoecol 2776:1–22

	Rensberger JM (1993) Adaptation of enamel microstructure to differences in stress intensity in the Eocene perissodactyl Hyracotherium. In: Kobayashi I, Mutvei H, Sahni A (eds) Structure, Formation, and Evolution of Fossil Hard Tissues. Tokai University Press, Tokyo, pp 131–145

	Rensberger JM (2000) Pathways to functional differentiation in mammalian enamel. In: Teaford MF, Meredith Smith M, Ferguson MWJ (eds) Development, Function and Evolution of Teeth, Cambridge University Press, Cambridge, pp 252–268

                    Google Scholar 
                

	Rensberger JM, Koenigswald W von (1980) Functional and phylogenetic interpretation of enamel microstructure in rhinoceros. Paleobiology 6:477–495

                    Google Scholar 
                

	Sadler P (1988) Geometry and stratification of uppermost Cretaceous and Paleogene units of Seymour Island, northern Antarctic Peninsula. In: Feldmann RM, Woodburne MO (eds) Geology and Paleontology of Seymour Island, Antarctic peninsula. Mem Geol Soc Am 169:303–320

	Sigé B, Archer M, Crochet J-Y, Godthelp H, Hand S, Beck RMD (2009) Chulpasia and Thylacotinga, late Paleocene-earliest Eocene trans-Antarctic Gondwanan bunodont marsupials: new data from Australia. Geobios 42:813–823

                    Google Scholar 
                

	Smith RJ (1993) Logarithmic transformation bias in allometry. Am J Phys Anthropol 90:215–228

                    Google Scholar 
                

	Tejedor MF, Goin FJ, Gelfo JN, López GM, Bond M, Carlini AA, Scillato-Yané GJ, Woodburne MO, Chornogubsky L, Aragón E, Reguero MA, Czaplewski N, Vincon S, Martin GM, Ciancio M (2009) New early Eocene mammalian fauna from western Patagonia, Argentina. Am Mus Novitates 3638:1–42

                    Google Scholar 
                

	Tsukui K, Clyde W (2012) Fine-tuning the calibration of the early to middle Eocene geomagnetic polarity time scale: paleomagnetism of radioisotopically dated tuffs from laramide foreland basins. Geol Soc Am Bull 124:870–885
CAS 
    
                    Google Scholar 
                

	Van Valkenburgh B (1990) Skeletal and dental predictors of body mass in carnivores. In: Damuth J, Macfadden BJ (eds) Body Size in Mammalian Paleobiology. Estimation and Biological Implications. Cambridge University Press, Cambridge, pp 181–206

	Vizcaíno SF, Reguero MA, Goin FJ, Tambussi CP, Noriega JI (1998) Community structure of the Eocene terrestrial vertebrates from Antarctic Peninsula. In: Casadío S (ed) Paleógeno de América del Sur y de la Península Antártica. Asociación Paleontológica Argentina, Buenos Aires, pp 177–183

	Williamson TE, Brusatte SL, Wilson GP (2014) The origin and early evolution of metatherian mammals: the Cretaceous record. ZooKeys 465:1–76

	Wood CB, Dumont ER, Crompton AW (1999) New studies of enamel microstructure in Mesozoic mammals: a review of enamel prisms as a mammalian synapomorphy. J Mammal Evol 6:177–213

	Woodburne MO (2004) Definitions. In: Woodburne MO (ed) Late Cretaceous and Cenozoic Mammals of North America: Biostratigraphy and Geochronology. Columbia University Press, New York, pp xi-xv

	Woodburne MO, Case JA (1996) Dispersal, vicariance and the Late Cretaceous to early Tertiary land mammal biogeography from South America to Australia. J Mammal Evol 3:121–161

                    Google Scholar 
                

	Woodburne MO, Goin FJ, Bond M, Carlini AA, Gelfo JN, López GM, Iglesias A, Zimicz AN (2014a) Paleogene land mammal faunas of South America; a response to global climatic changes and indigenous floral diversity. J Mammal Evol 21:1–73

                    Google Scholar 
                

	Woodburne MO, Goin FJ, Raigemborn MS, Heizler M, Gelfo JN, Oliveira EV (2014b) Revised timing of the South American early Paleogene land mammal ages. J South Am Earth Sci 54:109–119
CAS 
    
                    Google Scholar 
                

	Woodburne MO, Zinsmeister WJ (1982) Fossil land mammal from Antarctica. Science 218:284–286
CAS 
    PubMed 
    
                    Google Scholar 
                

	Woodburne MO, Zinsmeister WJ (1984) The first land mammal from Antarctica and its biogeographic implications. J Paleontol 58:913–948

	Zachos J, Pagani M, Sloan L, Thomas E, Billups K (2001) Trends, rhythms, and aberrations in global climate 65 ma to present. Science 292:686–693
CAS 
    PubMed 
    
                    Google Scholar 
                

	Zimicz AN (2012) Ecomorfología de los marsupiales paleógenos de América del Sur. Unpublished PhD thesis, Universidad Nacional de La Plata

	Zimicz AN (2014) Paleobiología de los Bonapartherioidea (Marsupialia, Polydolopimorphia, Bonapartheriiformes). Ameghiniana 51:106–128

                    Google Scholar 
                


Download references




Acknowledgements
Special thanks to staff of the Instituto Antártico Argentino (IAA), Fuerza Aérea Argentina (FAA), and Dirección Nacional del Antártico (DNA) for their logistic support during the field season, particularly to Alejandro “Chuchu” Crivero. To Carolina Acosta Hospitaleche, Guillermo López, and Sergio Santillana, who were part of the summer field team. To Agustín Pérez Moreno (who discovered the specimen MLP 14-I-10-20) and Facundo Irazoqui for their help in the sorting of sediment concentrates. To Patricia Sarmiento for her help with the Scanning Electron Microscope (MEB, MLP). Alfredo Carlini, Mónica Tassara, Estela Martin, and Mariana Adami helped with some of the photos of the type specimen. Marcela Tomeo designed most of the figures that illustrate this work. Cecilia Deschamps helped with the English version. We also thank two anonymous reviewers and the Editor of JME for comments on the manuscript. CONICET (Argentina), Agencia Nacional de Promoción Científica y Tecnológica (Argentina), Universidad Nacional de La Plata (UNLP, Argentina), Instituto Antártico Argentino (IAA), the Alexander von Humboldt Foundation (AvH, Germany) to F. J. G., Universidad Nacional de La Plata (N812-UNLP), and Agencia Nacional de Promoción Científica y Tecnológica, PICT 201-0508 to A. N. Z and L. C. J. N. G. is particularly grateful to Oceanwide Expeditions, Vlissingen (NL) for financial support.


Author information
Authors and Affiliations
	CONICET (Consejo Nacional de Investigaciones Científicas y Técnicas), Argentina
Francisco J. Goin, Emma C. Vieytes, Javier N. Gelfo, Laura Chornogubsky, Ana N. Zimicz & Marcelo A. Reguero

	División Paleontología Vertebrados, Facultad de Ciencias Naturales y Museo, Universidad Nacional de La Plata, Paseo del Bosque s/n, B1900FWA, La Plata, Argentina
Francisco J. Goin, Javier N. Gelfo & Marcelo A. Reguero

	MORPHOS Lab, Facultad de Ciencias Naturales y Museo, Universidad Nacional de La Plata, La Plata, Argentina
Francisco J. Goin

	División Zoología Vertebrados, Facultad de Ciencias Naturales y Museo, Universidad Nacional de La Plata, Paseo del Bosque s/n, B1900FWA, La Plata, Argentina
Emma C. Vieytes

	Sección Paleontología Vertebrados, Museo Argentino de Ciencias Naturales “Bernardino Rivadavia”, Av. Angel Gallardo, 470, Buenos Aires, Argentina
Laura Chornogubsky

	Instituto de Bio y Geociencias del NOA (IBIGEO, CONICET-UNSa) CCT-Salta, 9 de julio 14, 4405, Rosario de Lerma, Argentina
Ana N. Zimicz

	Instituto Antártico Argentino, 25 de Mayo 1151, CP 1650, San Martín, Buenos Aires, Argentina
Marcelo A. Reguero


Authors	Francisco J. GoinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Emma C. VieytesView author publications
You can also search for this author in
                        PubMed Google Scholar



	Javier N. GelfoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Laura ChornogubskyView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ana N. ZimiczView author publications
You can also search for this author in
                        PubMed Google Scholar



	Marcelo A. RegueroView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Francisco J. Goin.


Appendix
Appendix
Character states for Pujatodon ektopos, gen. et sp. nov., based on the matrix of Chornogubsky and Goin (2015: supplementary data).
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