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SUPPLEMENTARY INFORMATION 

1. Institutional abbreviations 

GPIT, Institut und Museum für Geologie und Paläontologie, Universität Tübingen, 

Tübingen, Germany; MB, Museum für Naturkunde, Berlin, Germany; MCP, Museu 

de Ciências e Tecnologia, Pontificia Universidade Católica do Rio Grande do Sul, 

Porto Alegre, Brazil; OUMNH, Oxford University Museum of Natural History, 

Oxford, UK; SMNS, Staatliches Museum für Naturkunde, Stuttgart, Germany; 

ULBRA-PV, Museu de Ciências Naturais, Universidade Luterana do Brasil, Canoas. 

 

2. Specimen MCP-3845-PV of Saturnalia tupiniquim 

Saturnalia tupiniquim is known from three specimens: MCP 3844 (holotype) - 3846-

PV (see Langer, 2003 for more details). The fossils come from the Carnian Santa 

Maria Formation, in southern Brazil, from a locality commonly known as Cerro da 

Alemoa or Waldsanga (53°45’ W; 29°40’ S). Langer et al. (1999) provided a very 

preliminary description of S. tupiniquim, but more detailed descriptions of the pelvic 

(Langer, 2003) and scapular (Langer et al. 2007) girdles and limbs were provided 

later. The braincase is only preserved in MCP-3845-PV (Figure S1), and was never 

studied in detail. Its full description is under preparation, and will be presented 

elsewhere. 

 



 

Figure S1: Saturnalia tupiniquim (MCP-3845-PV). Block containing the braincase 
and other skull elements. bo – basicoccipital; bp – basipterygoid process; cp – 
cultriform process of the parabasisphenoid; f – frontal; pbs – parabasisphenoid; pp – 
paroccipital process of the otoccipital. (scale bar = 10mm)  
 

 

 The block containing the skull of MCP-3845-PV has multiple fractures, 

hampering its mechanical preparation. Computed tomography was, therefore, 

employed in order to access the braincase osteology of Saturnalia tupiniquim (Figure 

S2).  

 

Figure S2: Saturnalia tupiniquim (MCP-3845-PV). Example of slice obtained from 
the Computed Tomographic. The contrast between bones and matrix allows a precise 
reconstruction of the osteology and soft-tissue anatomy of the braincase. 



 The CT-Scan data show that otoccipital (= exoccipital + opisthotic sensu 

Sampson & Witmer, 2007), parabasisphenoid, basioccipital, and supraoccipital are 

preserved in articulation inside the matrix (Figure S3), allowing a detailed 

reconstruction of the posterior portion of the endocranial cavity (see Main 

Document). 

 

 

Figure S3: Saturnalia tupiniquim (MCP-3845-PV). Results of the braincase 
segmentation in left lateral (A), right lateral (B), occipital (C), anterior (D), dorsal 
(E), and ventral (F) views. atr – anterior tympanic recess; bobt -  basioccipital 
component of the basal tubera; cp – cultriform process of the parabasisphenoid; ec – 



endocranial cavity; flo – flocculus of the cerebellum; fm – foramen magnum; fo – 
fenestra ovalis; ica – internal carotid artery; mf – metotic foramen; ot – otoccipital; 
pbbt – parabasisphenoid component of the basal tubera; pbs – parabasisphenoid; pf – 
pituitary fossa; po – prootic;  sld – semi-lunar depression; so – supraoccipital; ssr – 
subsellar recess; V – trigeminal nerve; VI – abducens nerve; VII – facial nerve; XII – 
hypoglossal nerve. (scale bars = 10 mm). 
 

 

3. Dentition of Saturnalia tupiniquim and other sauropodomorphs  

Inferences on the diet of the earliest dinosaurs have been made mostly based on their 

tooth morphology, on a form-function correlation approach (Barrett & Rayfield, 

2006). Yet, a complete separation between an omnivore and a facultative herbivore 

diet is usually not possible solely on the basis of tooth morphology (Barrett, 2000; 

Barrett & Upchurch, 2007). Nevertheless, the earliest Sauropodomorpha exhibit 

tooth traits that are related to a carnivorous diet, which are not seen in later members 

of the lineage (Figure S4 - see Main text for details).  

 



 

Figure S4: Mandibulary teeth of the sauropodomorph dinosaurs Saturnalia 
tupiniquim (A), Pampadromaeus barbarenai – ULBRA PVT 016 (B), Efraasia 
minor – SMNS 12684 (C); Plateosaurus gracilis – GPIT 18318a (D).  
 

 

4. Neck morphology of Saturnalia tupiniquim 

One paratype of Saturnalia tupiniquim (MCP-3845-PV) preserved 22 semi-articulated 

presacral vertebrae; the atlantal intercentrum, plus neural arch, and the caudalmost 

trunk vertebrae are missing. A conspicuous morphological transition between pre-

sacral vertebrae 9 and 10, including a rectangular rather than parallelogram centrum 

shape and a larger area for the tuberculum attachment in the vertebra 10, suggests that 

S. tupiniquim has 9 “typical” cervical vertebrae (Figure S5). Indeed, the neck/trunk 

transition in early dinosaurs with more complete vertebral series available, e.g. 

Eoraptor, Staurikosaurus, Coelophysis, Plateosaurus, Heterodontosaurus (Santa 

Luca, 1980; Colbert, 1989; Galton and Upchurch, 2004; Bittencourt and Kellner, 



2009; Rinehart, Lucas, Heckert, Spielmann and Celesky, 2009; Sereno, Martínez and 

Alcober, 2012), is positioned at presacrals 9 or 10. In the absence of further evidence 

concerning the exact transition point between the neck and trunk of S. tupiniquim (e.g. 

articulated ribs and scapular girdle), we estimated its neck length alternatively with 9 

or 10 vertebrae. Except for Heterodontosaurus, the above-mentioned dinosaurs are 

thought to possess 15 trunk (“dorsal”) vertebrae, which is assumed herein for S. 

tupiniquim. The presacral column of S. tupiniquim is thus reconstructed as having 24 

or 25 vertebrae.  

We estimated that the neck of S. tupiniquim accounts for c. 56-60% of the 

trunk (Tables S1–S2). This is slightly elongated if compared with early 

dinosauriforms such as Marasuchus and Silesaurus (Sereno and Arcucci, 1994; 

Piechowsky and Dzik, 2010), in which this proportion is not greater than 50%. In 

several early dinosaurs, e.g. Eoraptor, Heterodontosaurus (Santa Luca, 1980; Sereno 

et al., 2012), the neck/trunk relative length varies between 50–55%. A more 

significant cervical elongation is seen in early neotheropods, e.g. Coelophysis (88%), 

and firstly in Plateosaurus (75%) among sauropodomorphs (Rauhut, Fechner, Remes 

and Reis, 2011). The neck elongation in S. tupiniquim is intermediate between that of 

early saurischians and plateosaurians (i.e. members of the clade Plateosauria). The 

paucity of anatomical data for other early sauropodomorphs (i.e., Panphagia, 

Pampadromaeus, and Chromogisaurus), or even for taxa close to plateosaurians, 

hampers an accurate assessment of the initial pace of cervical elongation within 

sauropodomorphs.  

 

 

 



Table S1 – Ventral length (in mm) of the presacral centra of Saturnalia tupiniquim 

(MCP-3845-PV) 

ps2* ps3 ps4 ps5 ps6 ps7 ps8 ps9 ps10† ps11 ps12 

22 22.47 -- 23.88 23.13 22.48 20.25 18.3 17.67 16.79 17.9 

 

ps13 ps14 ps15 ps16 ps17 ps18 ps19 ps20 ps21 ps22 ps23 

20.2 -- 21.9 22.85 23.76 23.72 23.75 23.29 24.26 22.88 -- 

*Axis (including axial intercentrum) 
†Last neck vertebra or first trunk vertebra 
-- Incomplete centrum	
 

 

Table S2 – Estimation of the neck and trunk length (in mm) of Saturnalia tupiniquim 

(MCP-3845-PV) 

	 Neck lenght 
(min.-max.)* 

Trunk length 
(min.-max.)* 

Neck-trunk 
ratio 

(min.-max) 
9 neck vertebrae 182.3–183.7  324.9–326.6 55.8–56.5% 

10 neck vertebrae 199–200.4 330.1–331.8 60–60.7% 
*ps4 and ps14 estimated with basis on the adjacent vertebrae (min.-max.) 
*atlas length corresponds to 1/3 of the axis 
*values for the caudalmost presacrals are based on ps22. 
 

 
Figure S5 – Saturnalia tupiniquim (MCP-3845-PV), presacral vertebrae from 2 

(axis) to 10. Scale bar = 20 mm. 
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