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Abstract - Three newly discovered skeletons from the Carnian red beds of the Santa Maria 
Formation, south Brazil, represent one of the oldest dinosaurs ever found. The new taxon, 
Saturnalia tupiniquim, is equivalent in age to the earliest dinosaurs from northwestern 
Argentina, being theoldest sauropodomorph dinosaur known from plentiful skeletal material. 
The record of Saturnalia, a 1 S-m-long gracile plant-eating animal, indicates that, like other 
major dinosaur lineages, the first representatives of the mainly heavy-built sauropodomorphs 
were gracile animals. (0 1999 Academic des sciences / Editions scientifiques et medicales 
Elsevier SAS.) 

Brazil /Triassic / Dinosauria / Sauropodomorpha / Saturnalia tupiniquim 

R&sumk - ‘frois squelettes, recemment decouverts dans les red-beds carniens de la formation Santa 
Maria (Sud du Bresil), representent un des plus vieux dinosaures jamais decouverts. Le nouveau 
taxon, Suturnaliu tupiniquin, a un age equivalent de celui des premiers dinosaures trouves dans le 
Nord-Ouest de I’Argentine, et constitue le plus vieux dinosaure sauropodomorphe connu par un 
abondant materiel. Saturnaliu etait un animal herbivore, gracile et d’une longueur de I,5 m. Sa 
presence indique, a I’instar de nombreuses lignees dinosauriennes, que les premiers representants 
des sauropodomorphes massifs etaient des animaux graciles. (0 1099 Academic des sciences / 
Editions scientifiques et medicales Elsevier SAS.) 
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Version abtig6e (voir p. 515) 

1. Introduction 

Recent studies of dinosaur origins have identified grac- 
ile bipedal ornithodirans from the Ladinian Los Chariares 
Formation of Argentina as the sister taxons to the major 
dinosaur groups (Gauthier, 1986; Sereno and Arcucci, 
1994; Novas, 1996). Lightly built basal theropods and 
ornithischians are known from South American Carnian 
strata (Bonaparte, 1976; Sereno et al., 1993), and repre- 
sent a clear sequence in evolution from those Middle 
Triassic dinosaur precursors. Substantially well known 
sauropodomorph dinosaurs, on the other hand, occur only 

about 10 My later, and were already derived, heavily built 
animals (van Heerden, 1979; Galton, 1990). Earlier sau- 
ropodomorphs are Carnian in age, but are based on frag- 
mentary remains, insufficient to depict the whole anatomy 
of the animals (Raath et al., 1992; Gauffre, 1993). 

The dinosaur presented here is the second member of 
the group known from the Carnian ‘Alemoa-beds’ of 
southern Brazil (figure I), a stratigraphic unit that, since 
the discovery of StaurikosauruspriceiColbert, is known as 
one of the oldest strata bearing dinosaur remains. The new 
dinosaur is a gracile animal that shares features with basal 
dinosauriforms, but also presents a series of derived fea- 
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Figure 1. Outcrop area of the Mid-late Triassic Aiemoa Member, 
Santa Maria Formation, in the state of Rio Grande do Sul, Brazil W. 
F. Faccini, unpublished data). Total scale bar = 200 km. The new 
dinosaur comes from the municipality of Santa Maria (white arrow). 
‘:oI5Bm4 

Zone d’affleurement du Membre Alemoa (Trias moyen-recent) de la 
Formation Santa Maria, dans I’Etat du Rio Grande do Sul, Bresil 
(Faccini, don&es non publiees). La barre d’echelle represente 200 
km. Le nouveau dinosaure provient de la municipalite de Santa Maria 
(fleche blanche). 

tunas that place it among the sauropodomorphs. This 
makes the Brazilian form the oldest well known member 
of that major dinosaur group and the best known Carnian 
plant-eating dinosaur. 

2. Systematics 

Dinosauria Owen, 1842 
Saurischia Seeley, 1877 

Sauropodomorpha Huene, 1932 
Saturnalia tupiniquim gen. et sp. nov. 

Etymology: Saturnalia, Latin equivalent to carnival, in 
reference to the feasting period when the paratypes were 
found; tupiniquim, Portuguese word of indigenous - Gua- 
rani -origin, an endearing way of referring to native things 

from Brazil. 
Holotype. MCP 3844-PV (Museu de Ciencias e Tecno- 

logia, Pontificia Universidade Catolica do Rio Grande do 
Sul, Porto Alegre, Brazil), a well-preserved semi- 
articulated skeleton (figures 2 and 3a) of which the follow- 
ing elements are known: most of the presacral vertebral 
series, both sides of the pectoral girdle, right humerus, 
partial right ulna, both sides of the pelvic girdle with the 
sacral series, left femur and most of the right hind limb, 

Paratypes. MCP 3845-PV, skeleton including the natural 
cast of a mandibular ramus bearing teeth (figure 3b), some 
disarticulated trunk vertebrae, both sides of the pectoral 
girdle, right humerus, right side of the pelvic girdle and 
most of the right hind limb. MCP 3846-PV, an incom- 
pletely prepared skeleton, from which a partial tibia and 
foot, as well as some trunk vertebrae, are known. 

Locality. The holotype and paratypes come from the 
same locality, a private piece of land no. 194.5, on BR-509 
road, on the outskirts of the city of Santa Maria, state of Rio 

Figure 2. Saturnalia tupiniquim gen. et sp. nov., pelvis and most of 
the right hind limb of the holotype (MCP 3844.PV), depicting the 
gracile morphology of the earliest sauropodomorphs. 

‘hZ@,.J 

Safurnalia tupiniquin gen. et sp. nov., bassin et majeure partie du 
membre posterieur droit de I’holotype (MCP 3844-PV), montrant la 
morphologie gracile des premiers sauropodomorphes. 

Grande do Sul, Brazil (53O45’ W; 29”4O’S). This is pre- 
sumably the locality known as ‘Wald Sanga’, where the 
type material of the cynodont Gomphodontosuchus bra- 
siliensis Huene and the archosaur Hoplitosuchus raui 
Huene were excavated. 
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Figure 3. Safurnalia tupiniquim gen. et sp. nov. a. Skeletal reconstruction based on the preserved parts of the holotype MCP 3844-PV (full lines). 
b. paratype, MCP 3845-PV, natural cast of a mandibular ramus (dashed lines) with preserved parts in full line. mf: external mandibular fenestra. 

Saturnalia tupiniquim gen. et sp. nov. a. Reconstruction du squelette bas6e sur ies elements connus (lignes continues) de I’holotype MCP 3844-PV. 
b. Paratype, MCP 3845PV, moulage nature1 du rameau mandibulaire (ligne pointilEe), avec les parties prCserv6es en ligne continue. mf : fenCtre 
mandibulaire externe. 

Horizon. The fossils were preserved in the typical red 

mudstone of the Alemoa Member, Santa Maria Formation, 
Triassic of the Parand Basin. Based on the presence of 
Hyperodapedon-like rhynchosaurs in the type locality, the 
type stratum is assigned to the Rhynchosaur Zone of the 
Santa Maria Formation. 

Diagnosis (based on the holotypej. A 1.5-m-long gracile 
dinosaur with skull length approximately l/3 of femur 
length, lanceolate teeth, deltopectoral crest extending for 
more than 50 % of the humeral length, anterior blade of 
ilium short and pointed, acetabulum not fully opened, 
deep proximal portion of pubes, lateral border of pubis 
robust and triangular in distal view, femur subequal in 
length to the tibia, well-developed trochanteric shelf on 
proximal femur, and ascending process of astragalus 
broad and laterally elongated. 

3. Description 

The skull of Saturnalia is unknown, but its length can be 
roughly estimated from the partial mandibular ramus of 
the paratype (figure 26). That fragment, bearing 16 teeth, 
probably accounts for most of the dentary, projecting the 
head length to a maximum of 100 mm. This measurement 
corresponds to l/3 of the femur length, a proportion 
remarkably small if compared to other Carnian dinosauri- 
forms (Colbert, 1970; Sereno and Novas, 1992; Sereno et 
al., 1993), basal theropods (van Huene, 1934), and basal 
ornithischians (Thulborn, 1972). Otherwise, it is closer to 
the sauropodomorph pattern (Galton, 1990). 

The teeth of Saturnalia are prosauropod-like, being 
small, lanceolate and coarsely serrated (Galton, 1990). 
There is some degree of heterodonty, with the anterior 

teeth higher, a suggested sauropodomorph apomorphy 
(Gauffre, 1993), and the posterior teeth are more leaf- 
shaped. This is a curious feature, because the reverse was 
reported for Eoraptor, which also presents a certain degree 
of heterodonty (Sereno et al., 1993). 

In the vertebral column, Saturnalia shows additional 
similarities with basal sauropodomorphs (Galton, 1973, 
1990). The penultimate cervical vertebra is much longer 
than the trunk vertebrae, and the vertebra added to the 

sacrum is of caudal origin. In contrast to recent work 
(Novas, 1996), we consider that the third vertebra of the 
prosauropod sacrum is of caudal origin, because the trans- 
verse process on the posteriormost sacral of these animals 
is clearly less robust (Bonaparte, 1972; Galton, 1976). 

The humerus of Saturnalia is sauropodomorph-like 
(Galton, 1990), bearing a deltopectoral crest that extends 
for 50 % of the bone length. This structure is about 25 % of 
the humeral length in dinosaur precursors such as Mara- 
suchus (Bonaparte, 1975), but also in basal theropods and 
ornithischians it is not as long as in Saturnalia and other 
sauropodomorphs, reaching a maximum of 45 % (Huene, 
1934; Thulborn, 1972). 

The acetabulum of Saturnalia is not fully open, suggest- 
ing that the complete opening of this structure may have 
taken place more than once during dinosaur evolution. 
Another primitive feature is the maintenance of a sigmoid 
lesser trochanter on the proximal part of the femur. This 
feature is a clear plesiomorphic condition for the major 
groups of dinosaurs, since it is present in Marasuchus (Ser- 
eno and Arcucci, 1994) and Herrerasaurus (Novas, 1993). 

The ankle joint morphology of Saturnalia is similar to 
that of Herrerasaurus (Novas, 1989), with a broad ascend- 
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ing process of the astragalus. However, this process is 
more derived in the new taxon, being separated from the 
anterior margin of the bone by a platform; a feature shared 
with theropods and other sauropodomorphs. In addition, 
the process is laterally elongated, resembling the condi- 
tion seen in prosauropod dinosaurs (Novas, 1989; Galton, 
1990). 

4. Discussion 

A cladistic analysis based only upon the preserved 
skeletal parts of Saturnalia, supports its assignment to the 
Sauropodomorpha (figure 4). In addition, its overall mor- 
phology indicates that Saturnalia is the most basal member 
of that group, a position that corresponds to its greater age 
than other sauropodomorphs. As a matter of fact, judging 

a 

\ C [Dinosauria) 

from its slender tibia, fibula and metatarsals, the new 
taxon is not as robust as most basal sauropodomorphs 
(Galton, 1990). This gracile morphology is also seen in the 
basal representatives of the other major dinosaur lineages 
(Bonaparte, 1976; Sereno et al., 1993), supporting the 
hypothesis of a common origin of the major groups of 
dinosaurs from the lightly built Middle Triassic basal orni- 
thodirans (Gauthier, 1986; Novas, 1996). 

The phylogenetic position of Herrerasaurus and Stauri- 
kosaurus is debated. Here, two alternative topologies were 
found (figure 4): either they form a monophyletic Herrera- 
sauridae, sister group of Dinosauria, or they are successive 
sister groups of Theropoda+Sauropodomorpha. Both hy- 
potheses disagree with recent phylogenetic propositions 
(Sereno and Novas, 1992; Sereno et al., 19931, which 
place Herrerasaurus and/or Staurikosaurus within the 

Figure 4. phylogenetic hypothesis of the relationships of Saturnalia to 
basal dinosauriforms - Herrerasaurus and Sfaurikosaurus - and the 
three major dinosaurian groups: Theropoda, Ornithischia and Sau- 
ropodomorpha. The analysis used basal ornithodirans as outgroups 
and was based on 40 characters taken form various sources (Gauthier, 
1986; Novas, 1989, 1993, 1996; Gakon, 1990; Sereno et al., 1993). 
Two most parsimonious trees were found, showing different positions 
for Herrerasaurus, Sfaurikosaurus and Ornithischia. Synapomorphies 
are as follows: (A) deltopectorat crest extending for more than 35 % 
of the humeral length, supracetabular buttress present, pubis and 
femur subequal in length, femoral head well offset from shaft, cnemial 
crest present, posterior process of distal tibia projected 
ventrally/presence of ascending process of astragahts, proximal ar- 
ticulation of calcaneum concave, fourth distal tarsal triangular in 
proximal view, metatarsals II and IV subequal in length; (B) short 
posterior blade of ilium, pubic foot well developed; (C) caudal verte- 
brae incorporated into sacrum, brevis fossa well developed, fibula 
more than 70 % narrower than the tibia (measured at the middle of 
the shaft); (D) neck makes up more than 40 % of presacral series 
length, posterior cervicals about 35 % longer than the anterior trunk 
vertebrae, ischium enlarged distally, platform anterior to the ascend- 
ing process of astragalus; (E) skull length less than 50 % of femur 
length, lanceolate teeth, deltopectoral crest extending for more than 
50 % of the humeral length, anterior blade of ilium short and pointed, 
deep proximal portion of pubes, ascending process of astragalus 
broad and laterally elongated; (F) ischium shaft rodlike, ischium with 
ventral keel restricted to its proximal third; (G) tibia subequal in 
length or shorter than femur. 

Hypothese phylogkn@tique des relations de Saturnalia avec Herrera- 

saurus, Staurikosaurus et les trois groupes majeurs des dinosaures : 

Theropoda, Ornithischia and Sauropodomorpha. Des ornithodires 
primitifs ont &! choisis comme extra-groupes ; I’analyse est bas& sur 

40 caractitres, dkcrits dans la litterature (Gauthier, 1986 ; Novas, 1989, 

1993, 1996 ; Galton, 1990 ; Sereno et al., 1993). Deux arbres, les plus 

parcimonieux, resultent de cette analyse : ils diffirent quant aux posi- 

tions d’Herrerasaurus, de Staurikosaurus et des ornithischiens. L~S 
synapomorphies sont les suivantes : (A) c&e deltopectorale, s’ktendant sur plus de 35 % de la longueur hum&ale, contrefort supracttabulaire 

present, pubis et Mmur de longeur sub-egale, t&e fGmorale bien individualiske du corps de 1’0s. c&e cnemiale pr&ente, processus postkrieur du 

tibia distal projet ventralement, pr&ence d’un processus ascendant de I’astragale, articulation proximale du calcaneum concave, yuatrieme 

tarsien distal triangulaire en VW proximale, mktatarsiens II et IV de longueur sub-@ale ; (6) lame postkrieure de I’ilion courte, pied pubien bien 

dtveloppe ; (C) verthbres caudales incorporkes au sacrum, x brevis fossa >> bien dkveloppk, fibula au moins de 70 % plus &mite que le tibia 
(mesure au milieu de la diaphyse) ; (D) cou, representant plus de 40 “/o de la longueur de la strie pr&acrale, vertebres cervicales postkrieures 

d’environ 35 % plus longues que les vertPbres troncales antkieures, ischion elargi distalement, pr&ence d’une plateforme antkrieure au processus 

ascendant de I’astragale ; (E) longueur du cr$ne &gale B la moitiC de celle du femur, dents lanckolkes, c&e deltopectorale s’btendant sur plus de 

SO % de la longueur hum&ale, lame anterieure de I’ilion co&e et pointue, portion proximale du pubis elargie, processus ascendant de J’astragale 
large et allong@ latkalement ; (F) corps de I’ischion en baguette, ischion aver une carene ventrale sur son tiers proximal ; (G) tibia de longueur 
sub-&ale ou plus courte que celle du fkmur. 
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Theropoda (but see Benton, 1990; Padian, 1997). As for 
Herrerasaurus, however, the results provided herein may 
be biased, since we have only analysed morphological 
features that are available for Saturnalia. We did not 
consider, for instance, features of the skull and hand that 
may link that genus with the theropods. 

The Alemoa Member, cropping out around the city of 
Santa Maria, has yielded a well known tetrapod fauna that 
includes Hype&ape&n-like rhynchosaurs, the stagonol- 
epid Aetosauroides, traversodontid and tritheledontid cy- 
nodonts, as well as Staurikosaurus. Saturnalia tupiniquim 
belongs to this palaeocommunity, which is commonly 
assigned to the Rhynchosaur Zone of the Santa Maria 
Formation. A Late Carnian age can be attributed to this 
fauna based on comparison with those from the 
lschigualasto (Argentina), Lossiemouth Sandstone (Scot- 
land) and Lower Maleri (India) Formations. All these for- 
mations are rich in Hyperodapedon-like rhynchosaurs, 
probably the most useful continental tetrapod in dating the 

Upper Carnian. In addition, the lschigualasto Formation 
provided a radiometric date of 228 Ma (Rogers et al., 
1993). 

The discovery of a basal sauropodomorph in the Late 
Carnian, equivalent in age to the earliest flesh-eating 
dinosaurs, was expected, but has hitherto been suggested 
mostly on the basis of the fragmentary remains of Azen- 
dohsaurus laaroussii from the Argana Formation of Mo- 
rocco (Gauffre, 1993) and an unnamed form from the 
Pebbly Arkose Formation of Zimbabwe (Raath et al., 
1992). These records, together with Saturnalia, provide 
evidence of an already widespread distribution of early 
sauropodomorphs in the Late Carnian. In fact, the mor- 
phology of the proximal femoral fragment of the unnamed 
Zimbabwean sauropodomorph (Raath et al., 1992) is al- 
most indistinguishable from that of Saturnalia, and it 
would not be surprising if they belonged to the same 
taxon. 

Version abegee 

Des etudes rkcentes sur l’origine des dinosaures ont identi- 
fie les graciles omithodires de la formation Los Chaiiares 
d’Argentine comme etant les anc@tres communs des grands 
groupes de dinosaures (Gauthier. 1986 ; Sereno et Arcucci, 
1994 ; Novas. 19%). En fait. de petits thkropodes et ornithis- 
chiens primitifs sont connus dans les nivcaux camiens sud- 
americains (Bonaparte, 1976 ; Sereno et al., 1993) et rep&en- 
tent une sequence kvolutive claire 5 partir de leurs precurseurs 
du Trias moyen. D’autre part, les dinosaures sauropodomor- 
phes bien connus n’apparaissent que 10 Ma plus tard et &Gent 
deja de massifs animaux ;i caractkes d&iv& (van Heerden, 
1979 ; Galton, 19901.13e plus vieux sauropodomorphes ont et6 
trouvk ddns les niveaux carniens, mais leurs restes sont tres 
fragmentaires, bien insuffisants pour dkrire I’anatomie com- 
plete de ces animaux (Kdath et al., 1992 ; Gauffre, 1993). 

Le dinosaure d&it dans la prPsente note est le deuxieme du 
groupe en provenance des niveaux carniens d’Alemoa du Sud 
du Brkil (figure I). Cette unit6 stratigraphique est en effet 
ri-putee, depuis la dkouverte de S~aurik~suurus pricei Col- 
bert, comme btant l’une des plus anciennes strates 2 dinosau- 
res. Le nouveau taxon est un animal gracile, partageant des 
caracteres avec les dinosauriformcs primitifs tels que .kkzrasu- 
&us (Sereno et Arcucci, 199(t), Herruuxwus (Serene et 
Novas, 1992) et Sta~tiko~~~~.s (Colbert, 1970). De plus, ii 
pr&ente une s&ie de caractPres d&iv& le placant parmi les 
sauropoclomorphes, et il est done le plus vieux membre de ce 
groupe has6 sur du matkriel abondant. II est Qalement le 
dinosaure herbivore le mieux connu dans le Carnien. 

SystCmatique 

Dinosauria Owen, 1842 

Saurischia Seeley, 1877 

Sauropodomorpha Huene, 1932 

Saturnalia tupiniquim gen. et sp. nov. 

Saturnalia tupiniquim gen. et sp. nov. est un dinosaure 
gracile de 1,5 m de long, avec la longueur du chine 6gale au 
tiers de celle du femur, dents lanc&~kes, c&e deltopectorale 
s’ktendant sur plus de 50 o/ de la longueur hum&ale, lame 
antkieure de l’ilion courte et pointue. acetabulum incompl&- 
Cement ouvert, portion proximale du pubis Blargie, bord lateral 
du pubis robuste et triangulaire en vue distale, femur de taille 
Pquwalente 2 celle du tibia, rebord trochantkrien hien deve- 
lopp6 sur la partie proximale du femur et processus ascendant 
de I’astragale, large et orient6 latkralement. Saturnalia est 

reprkentk par trois squelettes ; l’holotype (MCP 3844-PV) 
comprend un squelette semi-articuk bien p&e& C&ures 2et 
.?u), dont on connait les klkments suivants : l’essentiel de la 
s&c vertirbrale prksacrale, la ceinture scapulaire compkte, 
l‘humkus droit, l’ulna droit particl, la ceinture pelvienne 
compke avec la s&rie sacrale, le femur gauche et la majeure 
partie du membre postkieur droit ; les paratypes sent un 
squelette incluant le moulage nature1 d‘un rameau mandibu- 
laire portant des dents cfigure317). des vertkbres troncales 

dksarticulkes, la ceinture scapulaire cornpEte, l’hum&us droit, 
la partie droite de la ceinture pelviene et la majeure partie du 
membre postkrieur droit (MCP 3845-F%‘), ainsi qu’un squelette 
en tours de preparation, dont on connait d6jja le pied et un tibia 
incomplet. de msme que des vertPbres troncales (MCP 386 
PV). 

Holotype et paratypes proviennent tie la m?me localitk, ?I 
proximitk de la vik de Santa Maria, ktat du Rio Grande do Sul, 
Brirsil (53”45’ W ; 29”40’ S>. 11s etaient prkservk dans ia siltite 
rouge typique du membre Alemoa, formation Santa Maria, 
dani; le Trias du bassin du Parani. La prtsente de rhynchosau- 
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res du genre Hflerodupedon dans la localite type assigne la 
strate type P la zone g Rhynchosaures de la formation Santa 
Maria. 

Description 

Le c&e de Saturnalia n’est pas connu, mais sa longueur 
peut &tre estim&e 2 partir du rameau mandibulaire partiel du 
paratype @gure.?b). Ce fragment, portant 16 dents, corres- 
pond probablement P I’essentiel du dentaire, donnant une 
estimation maximale de 100 mm pour la longueur totale de la 
t&e. Cette mesure reprksente le tiers de la longueur du femur, 
une proportion remarquablement petite par rapport aux autres 
dinosduriformes carniens (Colbert, 1970 ; Sereno et Novas, 
1992 ; Sereno et al., 1993), aux theropodes primitifs (Huene. 
1934) ct aux ornithischiens primitifs (Thulborn, 1972). Cepen- 
dant, elle correspond aux proportions ohservees chew les 
sauropodomorphes (Galton, 1990). Les dents de Saturnalia 
sent de type prosauropode : petites, lanceok+ et grossiPre- 
ment dentelees (Galton, 19901. 0n observe un certain degre 
d’hWrodontie, les dents anterieures &ant les plus hautes, ce 
qui constituerait une apomorphie pour les sauropodomorphes 
(Gauffre, 1993). les dents post&ieures &ant plus lanc~ol~es. 

D’autres similarites avec‘ les sauropodomorphes primitifs 
(Galton. 1973, 1990) sent observables sur la colonne vertebrale 
de Saturnalia. L’avant-derniere vertgbre cervicale est, en effet, 
beaucoup plus longue que les vert&res troncalcs et bd vertebre 
ajoutee au sacrum a une origine caudale. l.‘hum&us est de type 
sauropodomorphe (Galton, 1990); avec une c&e deltopecto- 
rale s’etendant sur la moitit? de la longueur de 1’0s. Cettc 
structure represente Ie quart de la longueur hum&ale chez les 
pr&urseurs des dinosaures tel Marasuchzts (Bonaparte: 1975) 
et ne depasse jamais 45 (HI chez les theropodes c>t les ornithis- 
chiens primitifs (Huene, 1934 ; Thulborn, 1972). 

L’acetabulum de Saturrralia n’est pas compl&ement per- 
fore, sugg&ant que l’ouverture complPte de cette cavite a pu se 
faire plus d’une fois au tours de l’&olution des dinosaurcs. 1 in 
autre cam&Ye primitif est le maintien du petit trochanter 
sigmo7de bur la partie proximale ciu femur. egalement present 
chez Mura5uchu.s (Serene et Arcucci, 1994) et flewerasatu-us 
(Novas. 1993). L’articulation de la cheville est tr@s semblable j 
celle observ@e chew Hewerasaurus (Novas, 1989). Cependant, 
le processus ascendant de l’astragale CSI plus derive chew Ic 
nouveau taxon, Ctant &pare du borcl anterieur de 1’0s par uric 
plate-forme. Ce caract&-e se retrouve chew tous les autres 
saurischiens. En outre, le processus ascendant est &ire latera- 
lement, et ce motif ressemble g celui observe chez les prosau- 
ropodes (Kovas, 7989 ; Galton, 199Oi. 

Discussion 

Une analyse cladistique hasee uniquement sur les caracteres 
connus de Saturnalia supporte son assignation au sein des 
sauropodomorphes @gure 4). De plus, sa morphologie gem?- 
rale indique que Saturnalia est le plus basal des membres de 
ce groupe, une position en accord avec son Lige. Cependant, il 
doit Ctre note que les tibia, fibula et metatarsaux, greles, 
montrent que le nouveau taxon n’est pas aussi massif que la 
majorit des premiers sauropodomorphes (Galton, 1990). Cette 
morphologie gracile est aussi rencontr& chez les premiers 
representants des autres grdndes lignees dinosauriennes (Bo- 
naparte, 1976 ; Sereno et al., 19931, Ctayant ainsi l’hypothese 
d’une origine commune des groupes P partir d’ornithodires 
graciles du Trias moyen (Novas, 1996). 

La position phylog&&ique d’l~errerasaurus et de Stauriko- 
sau~us est encore debattue. Deux topologies possibles ont &$ 
trouvkes ici (figure 4) : soit les deux taxons forment le groupe 
monophyletique Herrerasauridae, groupe fr&-e des Dinosauria, 
soil ils sont positionn& en tant que groupes f&es successifs 
des Theropoda + Sauropodomorpha. Les tieux hypothPses 
sont en contradiction WCC de r&entes Ptudes cladistiques 
(Serene et Novas, 1992 ; Serene et al., 19931, qui placent 
Herrerasaurus et/au Staurikosaurus au sein des theropodes 
(mais voir Renlon, 1990 ; Padian, 1997). 

Le membre Alemoa, affleurant P proximite de la ville de 
Santa Maria, a livrk une riche faune de t&apodes in&ant des 
rhynchosaures de type ff@erodapedon, le stagonolepide Ae- 
tosauroides. des cynodontes traversodontides et tritheledonti- 
des. de mEme que Staurikosaurus. Saturnalia tupiniquim 
appartient ;i cette pal&communauti traditionnellement assi- 
gn&e P la zone 5 Rhynchosaures de la formation Santa Maria. 
Un Zge Carnien recent peut Etre attribue i cette faune, en 
comparaison avec celles des formations d’Ischigualasto (Ar- 
gentine), des g&s de Lossiemouth &cosse) et de la partie 
inferieure de la formation Maleri (Inde). Toutes ces unites 
stratigraphiques sent riches en specimens d’H@erodupedon, le 
@trapode continental certainement le plus utile pour dater le 
Carnien superieur. De plus, la formation d’Ischigualasto a livre 
une datation radiomktrique de 228 Ma (Rogers et al.. 1993). 

La d&ouverte d’un sauropodomorphe basal clans le Carnien 
superieur, de meme Pge quc les premiers dinosaures carnivo- 
res. n’est pas surprendnte, mais ce fait n’avait jusqu’alors cte 
etaye que par les restes fragmentaires d’dzefzdohstiurus laa- 
roussii, de la formation d’Argana du Maroc (Gauffre, 1993) et 
d’une form? saris nom de la formation Pebbly Arkose du 
Zimbabwe (Raath et al., 1992). Ces occurrences, auxquelles 
s’ajoute celle de Saturnalia, temoignent de la large distribution 
des sauropodomorphes primitifs au Carnien recent. 
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