TEXT S1. GEOLOGICAL SETTING.
The Sanfranciscana Basin is a large, N-S-oriented rift basin of eastern Brazil. With an approximate length of 1100 km and up to 270 km in width (Figure S1), the basin has a maximum preserved thickness of 360 m of sedimentary and volcanic rocks [1]. Although located about 500 km far from the ocean, the basin roughly parallels the present-day coastline, which reflects its tectonic control. Its installation was controlled by the activity of N-S-oriented listric normal faults [2,3] related to the regional E-W-oriented extension active during the Early Cretaceous and responsible for the Gondwana breakup and the opening of the South Atlantic Ocean.

The age of deposition in the Sanfranciscana Basin is well constrained by two magmatic events. The basin postdates the eruption of the Paraná continental flood basalts dated at the 138-128 Ma time-interval [4]. Alkalic ultrabasic hypabissal and volcanic rocks dated at 95-76 Ma time-interval [5-8] are coeval to the Late Cretaceous sedimentation, the volcanic rocks occurring intercalated with sandstones of the upper part of the basin fill [9]. 
The sedimentary and volcanic fill of the Sanfranciscana Basin is subdivided into the lower, Early Cretaceous Areado Group, and the upper, Late Cretaceous and laterally interfingered Mata da Corda (which includes alkaline lavas and volcaniclastic rocks) and Urucuia groups (Figure S2). In the studied region, the Early Cretaceous Areado Group comprises, from lower to top, the Abaeté, Quiricó and Três Barras Formations [10,11]. The Abaeté Formation is a thin, up to 8 m thick package of conglomerate and sandstone of aluvial fans to fluvial braided system [9]. The intermediate Quiricó Formation is a succession of lacustrine claystone, siltsone, limestone and minor shale with sandstone intercalations reaching up to 100 m in thickness [10]. The upper Três Barras Formation is a thick, up to 140 m succession of aeolian, fluvial-deltaic and fluvial meandering sandstone with minor conglomeratic sandstone [9], and with scarce centimetric peebles of quartz [12].
The skeleton of Tapuiasaurus macedoi gen. et sp. nov. was found in an outcrop of lacustrine claystone beds of the Quiricó Formation, at Embira-Branca hills near the town of Coração de Jesus, northern region of the state of Minas Gerais, Brazil (Figure S3). It was found associated with an articulated skeleton of an abelisauroid theropod.

Many occurrences of fossils were previously reported in the lacustrine deposits of the Quiricó Formation. Near Presidente Olegário, the fossil remains of the small teleostean fish Dastilbe moraesi [13], of Aptian age [14], were found in shale. The osteoglossiform fish Laeliichthys ancentralis, also of Aptian age [15], was reported in the same locality. Ostracods associated with pollen grais of the Transistoripollis crisopolensis palinozone indicated a post-Barremian, early Aptian age [16], as this pollen disappeared by the mid-Aptian [17]. The Quiricó Formation contains a high Afropollis count and include other angiosperm pollen grains that appeared at the Barremian–Aptian boundary [17]. Fifteen non-marine ostracod species were identified in samples of the Quiricó Formation from Carmo do Paranaíba and near Rio do Sono [18]. Three of them (D. martinsi, Brasacypris sp. 1, and H. symmetrica?) were previously recorded in Aptian deposits of other basins in Brazil whereas two others (Wolburgiopsis plastica and Wolburgiopsis chinamuertensis) are restricted to Barremian strata of Argentine [18]. Bones of the coelacanth fish Mawsonia found near the town of João Pinheiro were recently assigned to the Berriasian [19], but this age is incompatible with the post-Paraná flood volcanics (Hauterivian–Barremian) age of the Sanfransciscana Basin. Paleontological data therefore constrain the dinosaur-bearing beds of the Quiricó Formation to the Aptian.
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